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Conservation of Biodiversity and Ecosystems Functions and Improved Well-being of Highland and 
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and ending in November 2017. Five partners are implementing the project: Farm Africa, SOS Sahel, 
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Location of the Bale Eco Region (BER) in Ethiopia  
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1 INTRODUCTION 

1.1 Background  

In Ethiopia, the expansion of farming into unsuitable lands for farming caused by increasing 

population without increasing economic productivity are leaving the land bare and/or unproductive. 

Due to increasing human and livestock population pressure on arable land and forest resources, in 

large areas of the country, particularly on the northern and central highlands, the natural resources 

have exposed to loss of fertility, degradation and ecological imbalances (MoFED, 2006). 

Human activities that affect natural resources are noticeable and increasing. Effects of these activities 

are manifested at all ecological scales from short-term changes in the behavior of an individual 

organism to species extinctions from the surface of the earth (Pimm et al., 1995; Chapin et al., 2000). 

Consequently, understanding the anthropogenic effects on natural resources as well as setting 

strategies to minimize these effects is an increasing challenge for natural resources managers. 

Providing the conflicting mandates to both human and natural resource encourage human use and 

protect sensitive natural resources. At the same time, developing appropriate strategies for assessing 

and monitoring the anthropogenic effects on natural resources is necessary to ensuring appropriate 

stewardship of these resources (Steidl and Powell, 2006).  

According to Steidl and Powell (2006), all human activities can affect natural resources either 

positively or negatively. Land use or land management activities and livelihood activities are the major 

factors that change the trajectory of ecological succession, including altering the ecological and abiotic 

characteristics of a site (Blair, 1996; Lichstein et al., 2002) cited in Steidl and Powell (2006).  

In rural Ethiopia open natural resource access, dysfunctional community organisations, and limited 

income opportunities are the key characteristics of poverty. The degradation of natural resources and 

the disintegration of livelihoods are inherently linked. These key characteristics leave rural 

communities stripped off assets and unable to fight poverty. This poverty spiral is happening now in 

the Bale zone of Oromia. Bale is known for its abundance of natural resources but these natural 

resources are now being degraded at an alarming rate, with consequent increases in livelihood 

vulnerability and food insecurity (BERSMP, 2008). 

However, there is very little investigation on the level of dependence on natural resources across 

different socio-economic groups and different agro-ecologies. Empirical information on dependency 

of forest resources may help to improve natural resources conservation policy and strategies and 

determining the potential loss to rural dwellers that would have reduced access to forest resources 

(Mamo et al., 2007). Since natural resource is the source of many products on which the local people 

depend, complete protection of remaining natural resources is highly desirable. Hence, to manage 

the existing level of natural resources or increase it, efforts of the government to reduce natural 

resources degradation have revolved around the promotion of economic development through the 

promotion of reforestation and sustainable utilization of natural resources with local involvement 

(Blay et al., 2007).  

Therefore, this study outline economic activities of the local communities and their level of 

dependence on natural resources, natural resources use constraints and their trends at different agro-

ecologies of BER.  
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1.2  Problem Statement 

Natural resources in developing countries are under great threat partly due to lack of alternatives and 

the type of livelihood of the people. For many decades, Ethiopia has experienced massive 

environmental degradation due to anthropogenic factors such as unwise use of its natural resources, 

unsound ecological practices and population pressure. The forest over vast areas of the country have 

slowly degenerated under the joint impact of agricultural expansion due to population growth and 

decline in land productivity; unwise utilization of resources; over grazing due to increment in livestock 

population; dependency on forest resources due to poverty; poor forest management framework; 

unregulated forest fire and natural hazards (Temesgen, 2015). 

According to Oromia State Forest Enterprise Supervising Agency (OSFESA, 2007), hundreds of 

thousands of people in Bale mountains and 12 million people in the downstream areas or country 

directly or indirectly depends on Bale Mountains natural resources. The BER encompasses the second 

largest moist montane forest in the country (about 500,000 hectares) and its large genetic pool of 

wild Coffee arabica L. and vast carbon store. It provides critical ecosystem goods and services to 

highland and lowland communities. However, this globally important ecosystem is under increasing 

threat from a growing human population in the area. Mainly deforestation and forest degradation is 

occurring due to the conversion of natural habitat to farmland, overgrazing and unsustainable fuel 

wood and timber extraction. This, coupled with impacts from climate change, is increasing the 

ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ōƻǘƘ ƭƻǿƭŀƴŘ ŀƴŘ ƘƛƎƘƭŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎ ǘƘŀǘ ŘŜǇŜƴŘ ƻƴ ǘƘŜ .9wΩǎ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎΦ  

Bale Mountains are relatively environmentally intact while nowadays, negative pressures on natural 

resources are rapidly growing. Unsustainable natural resource exploitation and degradation 

throughout the area is increasingly threatening the sustainability of the environment, food security 

and livelihoods of the communities in BER. The rural communities in and around BER are seeking to 

meet their livelihood needs by expanding exploitation of local natural resources. Due to the current 

resource, exploitation is opportunistic and unregulated agricultural land is rapidly expanding, grazing 

areas are highly degraded and necessitating the search for new pasture, forest areas are being cut 

and cleared, and water systems disrupted. Land use rights and ownership is confused, and there is no 

control of resource use due to lack of appropriate land use and management plan (SOS Sahel Ethiopia, 

2010). Unplanned and unrestricted settlement is also a significant and increasing problem in BER. 

Existing settlements are growing, and new settlements are appearing in previously unsettled and 

environmentally sensitive areas. As population grows, the fragmentation and degradation of natural 

resources through overuse increases. For example, the forests in the BER are threatened by the largely 

unregulated subsistence livelihood needs of the population, with forest being cleared to procure land 

for crops and livestock grazing as well as for timber and firewood (BERSMP, 2006; BMNP, 2007).  

Between 2001 and 2009, the average annual deforestation rate in the eco-region was 3.44%, ranging 

from 1 to 8% (Dupuy, 2009). The main causes for the depletion of natural resources are agricultural 

encroachments in the forests, and intensive livestock grazing with detrimental effects on natural 

forest regeneration. This situation of continued natural resources degradation revealed that 

conventional approaches that are in practice to manage the natural resources in Ethiopia have not 

been able to guarantee the conservation of our natural resources (BERSMP, 2008). Hence, it is 

necessary to investigate the economic activities of the local communities and their natural resource 



       Economic Activities and Dependence on Natural Resources in the Bale Eco-region 

 

- 10 - 

                                                                         SHARE Bale Eco-Region Research Report Series no. 3 

constraints to reduce the overuse and to explore the causes of degradation and/or overuse of vital 

resources.  

Thus, this research aims to investigate the economic activities of local communities and their 

dependency on natural resources and constraints of natural resource use over time in BER, 

Southeastern Ethiopia. 

1.3  Objectives of the Study 

1.3.1 General Objective 

The objective of this research was, therefore, to investigate the economic activities of communities 

living in the BER and their dependency on natural resources. 

1.3.2 Specific Objectives 

The specific objectives of the research were: 

F To examine the economic activities of the local communities in the three agro-ecologies of 

BER;  

F To examine the interdependency of existing livelihood strategies and natural resources in 

BER; 

F To analyze the temporal variation of the nature and level of constraints to natural resources 

usage by the local communities of BER in the different agro-ecology and;  

F To identify constraints that hinder utilization of major natural resources (land, forest, water 

and soil) in the three agro-ecologies of BER. 

 

1.4 Research questions  

This research attempted to answer the following research questions; 

F What are the existing economic activities of local communities in BER across the three agro-

ecologies? 

F How was the interdependency of natural resources and existing livelihood strategies of local 

communities in BER? 

F How has the nature and level of constraints to natural resources changed over time and how 

is likely to change in the future for lowland, midland and highland communities? 

F What were the constraints that hinder local communities to utilize major natural resources in 

different agro-ecologies of BER? 
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1.5  Significance of the Study 

This study is important to show the existing economic activities of the local communities, economic 

contribution of natural resources, constraints for utilization of natural resources. The study shows the 

temporal variation of the nature and level of constraints for utilization of natural resources by the 

local communities of BER in the three agro-ecologies. This study provides concrete information to 

stakeholders to set future development strategies and as an input for policymaking. Moreover, the 

study reveals the extent of contribution of natural resources of BER in supporting livelihood strategies 

of local communities. The study also comes up with best practices and/or constraints to natural 

resource usage in the BER. This research report will also serve as reference material for scholars.  
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2 LITERATURE REVIEW 

2.1 Definition and Concept of Livelihood  

The concept of livelihood is a widely used term in rural development, but its meaning often appear 

elusive either due to vagueness or to different definitions being encountered in different sources 

(Ellis, 2000). According to DFID (1999), the term livelihood strategies are defined as the range and 

combination of activities and choices that people make in order to achieve their livelihood goals (Ellis  

and  Allison,  2004) including productive activities, investment strategies, reproductive choices, etc. 

Ellis (2000) while Livelihood activities  are  actions  taken  by  the  household  to  obtain household  

income (Yenesew  et  al.,  2015). 

According to Xu et al. (2012), livelihood also refers to the means of earning a living or the activities 

undertaken by a family to obtain the basic materials needed to sustain household survival and 

ŘŜǾŜƭƻǇƳŜƴǘΦ .ŀǎŜŘ ƻƴ ǘƘƛǎΣ Ƴŀƴȅ ǎŎƘƻƭŀǊǎ ƘŀǾŜ Ǉǳǘ ŦƻǊǿŀǊŘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άǎǳǎǘŀƛƴŀōƭŜ ƭƛǾŜƭƛƘƻƻŘǎέΦ 

{ŎƻƻƴŜǎ όмффуύ ŘŜŦƛƴŜ άǎǳǎǘŀƛƴŀōƭŜ ƭƛǾŜƭƛƘƻƻŘǎέ ŀǎ ǘƘŜ ƳŜŀƴǎ ƻŦ ŜŀǊning a living, the basis in terms of 

capabilities and assets (including reserves, resources, claims, and entitlements), and the activities 

themselves. Ellis (2000) seeks to build on this definition by bringing in a more explicit consideration 

of the claims and access issues, and in particular the impact of social relations and institutions that 

mediate an individual or family's capacity to secure a means of living.  

The livelihoods approach that seems to be applied to a wide range of issues (Scoones, 2009) originated 

from earlier works on vulnerability and famines and strands of livelihood ideas that developed 

through 1980s and 1990s (Ellis, 2000). In general, the emphasis of a livelihoods perspective is mainly 

on the importance of issues of access to productive assets and resources that are essential for 

increasing the productivity and reducing the vulnerability of rural poor people (Scoones, 2009). 

Therefore, what remains key in this approach is the concept of multiple and diverse livelihoods that 

are built on the basis of a combination of capabilities, assets, and activities required to cope with and 

recover from stresses and shock such droughts, floods, famines, and epidemics (Chambers and 

Conway, 1992). The livelihood approach hinges upon the recognition of access to assets by the poor, 

individuals or households as fundamental element to understanding livelihood options, survival 

strategies and vulnerability to adverse trends and events (Ellis, 2000). This livelihood approach places 

rural poor people at the center of a web of inter-related influences that affect how these people 

create a livelihood for themselves and their households. The core content of this framework is the 

asset pentagon, the five types of assets that form the core of livelihood resources: financial, human, 

natural, physical, and social capital (Babulo et al, 2008; Fang, 2013). Farmers can use their assets or 

other poverty reduction factors to improve their living conditions (Fang et al., 2014; Xu et al., 2015). 

The asset portfolio and apǇƭƛŎŀǘƛƻƴ ƳŜǘƘƻŘ ƛƴŦƭǳŜƴŎŜǎ ŦŀǊƳŜǊǎΩ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ŀŎƘƛŜǾƛƴƎ ǘƘŜƛǊ ƭƛǾŜƭƛƘƻƻŘ 

objectives (DFID, 1999). 

2.2 Livelihood outcomes 

Livelihood outcomes are the achievements of livelihood strategies (Babulo et al., 2008) such as more 

income (e.g. cash), increased well-being (e.g. non material goods, like self-esteem, health status, 

access to services, sense of inclusion), and reduced vulnerability (e.g. better resilience through 
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increase in asset status), improved food security (e.g. increase in financial capital in order to buy food) 

and a more sustainable use of natural resources (e.g. appropriate property rights) (Scoones, 1998). 

In addition to assets and activities, and the factors that mediate access, livelihood considerations must 

take account of the outcomes of the interaction of these components. Livelihood outcomes would 

ideally be what people seek and strategize to achieve through their activities, albeit in practice the 

means or the choice of activities may be restricted or absent and the ends will not always be realized. 

Desired outcomes might include increases in income (monetary), food and water security, health, 

physical security, independence, knowledge, status, or time ς the inverse of various poverty 

dimensions (Scoones, 1998; Brown et al., 2006). The outcomes in turn will usually have a direct effect 

on the asset base and activities (and possibly on the access regimes), so in this sense there is a cyclical 

relationship between assets, activities and consumption outcomes. Due to most of the strategies of 

livelihood adopted by the inhabitants of developing countries are directly or indirectly dependant on 

natural resource and the opportunities created by that the burning challenges of livelihood at present 

are the conflict of the livelihood strategies and the conservation activities and its challenge to 

maintaining a balance between them (WWF Nepal, 2008).  

2.3 Rural Livelihood Strategies in the Context of Ethiopia  

Agriculture remains the main stay of Ethiopian economy that contributes for 45% of GDP, more than 

80% of employment opportunities and over 90% of the foreign exchange earnings of the country 

όaƻ!Σ нлмлύΦ Lǘ ǎŜǊǾŜǎ ŀǎ ǘƘŜ ǇǊƛƳŀǊȅ ƳŜŀƴǎ ƻŦ ƭƛǾŜƭƛƘƻƻŘǎΦ ¢ƘƻǳƎƘ 9ǘƘƛƻǇƛŀΩǎ ŜŎƻƴƻƳȅ Ƙŀǎ ōŜŜƴ 

growing at an average rate of 7% in recent years (BTI, 2012) the increasing population growth in rural 

Ethiopia obliged households to cultivate and make their living on extremely small size of land 

(Yenesew et al., 2015). For instance, 29% of grain farmers in 2006/7 have cultivated on a land that is 

less than 0.5 ha per household (EEA, 2008; Yenesew et al., 2015). According to recent FDRE (2010), 

nearly 55 percent of all smallholder farmers operate on one hectare or less.  

Due to their agricultural activities are characterized by backward production technologies, small  

fragmented land size, irregular rainfalls, increasing soil erosion, land degradation, aridity in some  

regions and pervasive tropical diseases in the others (Arega et al., 2013) and then low return from 

farming activities, majority of rural households are exposed to food insecurity and chronic poverty. 

The national survey conducted in 2003/4 by EEA indicated that 63% of surveyed households were 

food deficit in Ethiopia. This evidence is supported by FAO (2010) in that about 61 percent people 

were under-nourished in Ethiopia. It is increasingly becoming clear that the agricultural sector alone 

cannot be relied upon as the core activity for rural households as a means of improving livelihood and 

reducing poverty (World Bank, 2005; Emanuel, 2011; Reta and Ali, 2012; Yenesew et al., 2015).  

One phenomenon that is gaining prominence in the rural development literature is the promotion 

and support for non-farm diversification opportunities (Stifel, 2010; Yenesew et al., 2015). Non/off-

farm economic activities include seasonal migration, off-farm to engage in wage employment, 

handicraft production, trading and processing of agricultural produce, provision of agricultural 

services etc. Such nonfarm activities provide a way of off-setting the diverse forms of risks and 

uncertainties (relating to climate, finance, markets etc) associated with agriculture and create a way 

of smoothing income over years and seasons (Reardon, 1997).  
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The rural economy of Ethiopia, similar to developing countries, is traditionally viewed as agrarian 

economy in which farm households are exclusively engaged in farming with few non-farm activities. 

However, there is growing evidence that households across the developing world earn an increasing 

share of their income from non-farm sources. For example, Haggblade et al. (2010) reported that non-

farm earnings account for 30 to 45 percent of rural household income across the developing world. 

World Bank (2009) also indicated that about 25 percent of rural households in Ethiopia earn some 

income from non-farm enterprises. Similarly, outside agriculture the rural households in Wolaita zone 

generate income from non/off-farm wage, trading and remittance from migrants (Yishak, 2016). 

Distant migration as a way to maximize income across seasons and cope with food shortage has been 

a long history. However, the majority (more than 50%) of the population lives on subsistence margin 

with little or almost no land and livestock and dependent on marginal non-farm income sources (i.e., 

casual labor, petty trade). The very poor are often without working labor, with no assets (i.e., land, 

livestock) and dependent on income transfers (Bush, 2002). If there are no alternative means of 

livelihoods substituting this situation, the newly born generation will face serious challenges than 

existing ones. 

2.4 Livelihoods and Natural Resources dependency in BER  

Ethiopia is one among the countries in poverty due to periodic drought and extremely variable 

environment making agriculture in a risky economic activity. Drought is considered to be a major 

instrument driving people into chronic poverty and keeping them in the state for many years even 

after the breaking of the drought (NDMC, 2005). Like other sub-Saharan Africa countries, Ethiopia is 

characterized by a complex, diverse and risk prone agricultural production environment (Devereux, 

2000; MoFED, 2002). Natural disaster (drought) forced people into alternative livelihood such as the 

ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ǎŀƭŜ ƻŦ ŦƛǊŜǿƻƻŘ ŀƴŘ ƎǊŀǎǎŜǎ όDƻƻŘǊƛŎƘΣ нллмύΦ 9ƴǎǳǊƛƴƎ ƘƻǳǎŜƘƻƭŘǎΩ ŀŎŎŜǎǎ ǘƻ ŦƻƻŘ 

poses a formidable challenge in view of the fact that chronic food insecure households are 

predominantly located in drought-prone, moisture deficit, areas and peripheral pastoral areas. These 

areas are chronically food insecure in several aspects; they do not produce enough food. People living 

in BER are dependent on the local natural resources for their livelihoods. Farming (crop and livestock) 

is dependent on the ecosystem services obtained from the forests and wooded vegetation of the 

region. The forests and natural areas provide both fertile croplands when converted and otherwise 

used as natural rangeland for livestock grazing. Furthermore, the rich biodiversity of BER is providing 

diverse goods particularly non-timber forest products (NTFPs) that are being collected and traded by 

locals to support their cash and subsistence income needs (BERSMP, 2007).  

In agro-pastoral communities, keeping many heads of livestock is considered as indicator of 

wealth. Forests and natural grasslands in the BER are the major sources of fodder that sustain 

the animal production of the community for millennia. Indeed, the natural resources in general 

and the forests in particular are the basis of local livelihoods. In general, to the communities in 

the BER forests are everything and when expressing the inter-link between the forest and their 

ƭƛǾŜƭƛƘƻƻŘǎ ǘƘŜȅ ǳǎŜ ǘƘŜ ǇǊƻǾŜǊō ƻŦ Ψfish and water: - as much fish cannot live without water so do we 

ǿƛǘƘƻǳǘ ŦƻǊŜǎǘΩ. Nevertheless, forests and their ecosystems are fast degrading in the BER. According 

to Flintan et al. (2008), cropland expansion is causing pastureland degradation.  

The conversion and degradation of forest in the BER has its root in the property right related 

arrangements of land and forest resources due to certification systems for grazing lands and or group 
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use rights have not been established for godantu system. While farmers do not have legal claim over 

the forested landscape, they can readily and easily achieve the title of use right over cropland once 

they clear and cultivate it. Thus, clearance is a means towards realizing private ownership of land, 

which is an incentive for the local people to continuous clearance. Nonetheless, whether perceived 

or not, forest disappearance or any action that limit access to the forest would have greater impact 

on the livelihoods of the people. To sustain the role of forests in the livelihoods and conserve the 

resources for other ecosystem services introducing improved management systems such as those 

launched by Bale Eco-Region Sustainable Management Programme (BERSMP) are crucial (BERSMP, 

2009). 
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3 METHODOLOGY 

3.1 The Study Area 

The study was conducted in the BER (6º29' ς 7º10'N and 39º28' ς 39º57'E). It is located 400 km in 

Southeast of Addis Ababa in Oromia National Regional State (Figure 1). The BER covers fourteen 

politically defined Woredas (the second smallest administrative unit in Ethiopia next Kebele and called 

district). The Woredas include Kokosa, Nensabo, Dodola and Adaba from West Arsi Zone, and 

Gololcha, Gasera, Sinana, Agarfa, Dinsho, Berbere, Goba, Goro, Harenna Buluk and Delo Mena from 

Bale Zone.  

The climate of Bale ranges from tropical in the Southeastern lowlands to alpine in the northwestern 

highlands, the altitude varying between 400 and 4377 m.a.s.l. Among the Woredas, Berbere and Delo 

Mena are lowland areas, and Harenna Buluk, Goro, Nensebo and most part of Golocha and Agarfa are 

midlands. The remaining Woredas are highlands. The BER receives bimodal rainfall.  

The BER consists of several vegetation formations: grasslands, shrublands, wetlands and forest 

vegetation. Two distinct forest vegetation types are the moist evergreen montane forest and dry 

evergreen montane forest (OFWE, 2014). The two forests cover 576,856 hectares in BER (BMNP, 

2007). The Harenna forest, covering the Southern part of the massif, is the second largest stand of 

moist tropical forest in Ethiopia. The Harenna forests are host to globally unique and diverse fauna 

and flora including a significant number of rare and endemic species. The BER is also known for its 

extensive Afro-alpine area. It is the origin of four major rivers that are source of water for the arid 

lowland communities of East and Southeast Ethiopia, but also it is known for its unique and diverse 

fauna and flora (Yemiru Tesfaye, 2011).  

The forests also serve as habitat for numerous animal species. There are hundreds of bird and 

mammal species, and most of the endemic species of Ethiopia inhabit highland areas, including the 

moist montane forests. Large mammals in this forest types include: lion, leopard, black leopard, 

serval, black common jackal, wild dog, wild cat, bush pig, giant forest hog, warthog, colobus monkey, 

ƻƭƛǾŜ ōŀōƻƻƴΣ ōŀƭŜ ƳƻƴƪŜȅΣ aŜƴŜƭƛƪΩǎ ōǳǎƘ ōǳŎƪΣ aƻǳƴǘŀƛƴ bȅŀƭŀΣ ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊǎ όhC²9Σ нлмпύΦ 
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 Map of the BER, Southeastern Ethiopia  

3.2 Study design 

Both qualitative and quantitative study designs were employed. Among quantitative study, cross-

sectional household survey was used in BER to collect relevant information that addresses the study 

objectives. Among qualitative study designs, Focus Group Discussion (FGD), in-depth interviews and 

field observations were used. 

3.3 Sampling technique and sample size  

In this study, multi-stage sampling procedure was employed (Figure 2). The Woredas in BER that are 

pilot areas for SHARE project were stratified into highland, midland and lowland agro-ecologies. Out 

of the total highland and lowland Woredas of BER, five Woredas (two from highland and lowland 

each) were purposively selected by expert recommendation from their strata. Accordingly, Adaba and 

Dinsho from highland Woredas, Delo Mena and Berbere from lowland Woredas and Harenna Buluk 

from midland were selected. From each Woredas two kebeles that best represents the agro-ecologies 

of the Woreda were selected purposively. 
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 Sampling procedure for the selection of study Kebele 

The sample size was calculated using a standard formula of Freund and Williams (1983):  

ὲ  = 
Ȣ Ȣz Ȣ

Ȣ

Ȣ

Ȣ
σψτ 

Where: n is sample size, z is statistical certainty usually chosen at 95% confidence level (z = 1.96), p is 

proportion of population having desired characteristics (p = 0.5), q is 1-p and d is error accepted by 

researcher (5%). 

The sample size was proportionally allocated to each Woreda (Table 1), and then to Kebele to draw 

the sample households. Hence, sample households were selected from each Kebele by random 

sampling method using lottery technique from the sampling frame (i.e. complete household lists) of 

each Kebele.  
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Table 1. Sample households taken from each of the Woredas 

Woredas Total population Sample households 

Dinsho 39,124 34 

Adaba 138,717 121 

Harenna Buluk 81,497 71 

Delo Mena 89,670 78 

Berbere 90,642 79 

Total 439,650 384 

3.4 Method of Data Collection  

Data was collected from both primary and secondary sources between December 2015 and May 2016. 

Primary data was collected through semi-structured interview, FGD, field observations and in-depth 

interviews. The same data collection methods was also used by Garnevska et al. (2006) (i.e. semi-

structured interviews) in Bulgaria; Damianos and Skuras (1996) in Greece while Gary and Wilkinson 

(1997) used in New Zealand for conducting similar and related studies. Quantitative and qualitative 

data were collected through household survey, FGD, key informants interview and field observation. 

Regarding the household survey, semi-structured questionnaires were employed to collect 

information on background and socio-economic characteristics of the sample households, on current 

economic activities of local communities, contribution of natural resource usages to local 

ŎƻƳƳǳƴƛǘƛŜǎΩ ŜŎƻƴƻƳƛŎ ŀŎǘƛǾƛǘƛŜǎΣ ŎƻƴǎǘǊŀƛƴǘǎ ǘƻ ǳǎŜ ŜȄƛǎǘƛƴƎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǘŜƳǇƻǊŀƭ ǾŀǊƛŀǘƛƻƴ 

in natural resources in different agro-ecologies of BER. The questionnaires that were initially prepared 

in English (Annex 3) were translated to Afan Oromo. The questionnaires were pre-tested with 15 

sample households in the study Woredas to check their validity and adjustments made accordingly. 

Three MSc students with the help of six local enumerators and under close supervision of five 

researchers from Madda Walabu University conducted the interviews. Local enumerators were 

recruited from the study area and one-day induction training was given to them.  

Totally, 15 FGDs (four with men, three with women and three with youths, and five with Woreda 

experts) were conducted. Moreover, 30 key informants were involved in an in-depth interview by 

using checklists prepared on economic activities, utilization of natural resources, constraints to use 

existing natural resources and temporal variation of natural resources and other related issues. At 

same time, personal observation were employed to identify economic activities, usages natural 

resources, constraints to use existing natural resources and current situation of natural resources in 

the study area. 

Moreover, secondary data was obtained from review of organizational reports of study Woredas, 

Farm Africa, SOS Sahel, Bale Forest and Wildlife Enterprise, SHARE and other relevant organizations. 

3.5  Method of Data Analysis 

Descriptive (percentage and mean) and inferential (Chi-square test) statistics were used to analyze 

quantitative data using SPSS Version 20 at 95% level of significance. The qualitative data gathered 
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through FGD and key informant interview were transcribed, organized into themes, narrated and 

triangulated with quantitative data collected through household survey.  
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4 RESULTS AND DISCUSSION 

4.1  Demographic information 

Table 2 shows demographic information of respondents participated in this study. The study 

participants were predominantly male-headed households. About 93.5% and 6.5% were male-headed 

and female-headed households, respectively. The mean age of the respondents is 41 years. In this 

study, the age of respondents fall in categories 18-46 (74%) and above 46 (26%). This implies that 

most of the respondents were productive age groups (18-46 years). Of the respondents, about 66%, 

39%, 31% and 10% are illiterate, attained informal education, primary school and secondary school, 

respectively. This indicates that the majority of respondents were not attending formal education.  

Table 1. Demographic characteristics of respondents in the study area (n = 384) 

 
Characteristics  

Agro-ecology 

Lowland Midland Highland Overall BER 

Frequency % Frequency % Frequency % Frequency % 

Sex         

Male 146 93.0 68 95.8 145 92.9 359 93.5 

Female 11 7.0 3 4.2 11 7.1 25 6.5 

Total 157 100.0 71 100.0 156 100.0 384 100.0 

Age          

18-30 29 18.5 19 26.8 20 12.8 68 17.7 

31-46 89 56.7 36 50.7 91 58.3 216 56.2 

Above 46  39 24.8 16 22.5 45 28.8 100 26.0 

Total 157 40.9 71 18.5 156 40.6 384 100.0 

Level of education 

Illiterate  28 17.8 14 19.7 24 15.4 17.2 66 

Informal 
education 

82 52.2 17 23.9 52 33.3 151 39.3 

Primary school  41 26.1 34 47.9 49 32.3 124 31.4 

High school  6 3.8 6 8.5 27 17.3 39 10.2 

Diploma holder 0 0.0 0 0.0 3 1.9 3 0.8 

Bachelor  0 0.0 0 0.0 1 0.6 1 0.3 

Total  157 40.9 71 18.5 156 40.6 384 100.0 

Source: Own survey 2016 

4.2 Livelihood strategies in BER 

Local communities in BER have diversity of livelihood strategies to sustain the life of the households 

and reduce risks (Table 3 and Table 5). In this study, the livelihood strategies of local communities in 

BER are categorized as major and alternative/secondary livelihood strategies. The livelihood strategy 

varied among the three agro-ecologies in the eco-region. Similarly, Bryceson (1999), Barrett et al. 

(2001) and Shackleton et al. (2008) revealed that rural households in Africa often engage in diversified 

livelihood activities. They have practiced combinations of agriculture and non-agriculture activities 

that serve as income sources of the household. Ellis (2000) noted that households engaged in diverse 

array of livelihood activities in order to generate income from a wide range of sources such as farm 

and non-farm activities. Vedeld et al. (2004) also indicated that the rural poor tend to be 
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disproportionately dependent on forest resources in the sense that a higher proportion of their total 

income comes from forest resources. 

The following section illustrates the livelihood strategies used by BER local communities to obtain 

income, capability and resources for betterment of their life standards. 

4.2.1 Major livelihood strategies 

Table 3 shows crop production and animal husbandry are the two widely used livelihood strategies in 

BER. In the three agro-ecologies: majority of respondents; 52.2% (lowland), 81.7% (midland) and 

89.1% (highland) responded that they practice crop production as the major livelihood strategy. 

Additionally, 47.8 % (lowland), 18.3 % (midland) and 10.9% (highland) of the respondents practice 

livestock rearing.  

Table 2. Major livelihood strategies in BER 

 Agro-ecology 

Lowland Midland Highland Total 

Frequency % Frequency % Frequency % Frequency % 

 

 Crop production 82 52.2 58 81.7 139 89.1 279 72.7 

Animal rearing 75 47.8 13 18.3 17 10.9 105 27.3 

Total 157 100.0 71 100.0 156 100.0 384 100.0 

Source: Own survey 2016 

Crop production  

Crop production was the major livelihood strategy in highland (89.1%) and midland (81.7%) areas of 

the BER (Table 3). In the three agro-ecologies of BER, the extent of crop production and livestock 

rearing as the major livelihood strategy is visible. On the other hand, there is no much variation in 

using crop production (52.2%) and livestock production (47.8%) as major livelihood strategy by local 

communities in lowland areas of the BER (Table 3). 

Farmers have grown different types of crops to sustain crop production in the three agro-ecologies of 

the eco-region. Out of 43 crop types grown in BER, 93%, 63% and 55.8% are grown in midland, 

highland and lowland, respectively (Annex 1). This implies that diversified crops are grown in the 

midland as compared to other agro-ecologies. Figure 3 illustrates different categories of crop 

produced in the lowland, midland and highland of BER.  
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 Crop types produced in agro-ecologies of BER 

Source: Own survey 2016 

As depicted in Figure 3, cereal, pulse, oil and vegetable crops are widely grown crops in the highland 

of the eco-region. Farmers in the midland of the BER are growing widely cereals, pulse, fruit and 

stimulant crops. Farmers in the lowland areas grow cereal, pulse, oil, fruit and vegetable. Among 

cereals, wheat, barley, oat, teff, maize and sorghum are the common cereal crops cultivated in the 

BER (Figure 4). The farmers are using these crops as source of food, income, animal feed, mulching 

and organic matter for compost preparation. The dominant cereal crops are wheat and barley in the 

highlands; teff and maize in the midland and lowland areas of the BER (Figure 4).  

 

 Cereal crops produced in the three agro-ecologies 

Source: Own survey 2016 
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In the BER, pulses crop like field pea, faba bean, lentil, soybean, chickpea and mung bean (Masho) and 

oil crop like sesame, black kumin, sunflower, Guzotia abysinica and ground nut were also cultivated 

by local communities in the eco-region. Of the pulse crops, faba bean and field pea were the dominant 

crop produced by farmers in the highlands of the BER. Whereas soya bean is the dominant crop grown 

in the lowland and midland of the BER (Figure 5). 

 

 Pulse crops produced in BER 

Source: Own survey 2016 

Livestock production 

Livestock production is noted as one of the major livelihood mechanisms in the lowland areas of the 

BER. More than 47% of the respondent in the lowland areas of BER reported that they use livestock 

production as major livelihood strategy. The livestock reared by local communities in the BER are 

illustrated in Table 3.  

Table 3. Percentage of respondents reported livestock in the BER (n=384)  

Livestock  Lowland Midland Highland 

Cattle 94 99 97 

Sheep and Goat 83 76 83 

Horse and donkey 68 62 76 

Camel 39 1 0 

Poultry 48 56 62 

Beekeeping  32 24 10 

Source: Own survey 2016 
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4.2.2 Alternative livelihood strategies 

In addition to the major livelihood strategies, local communities of BER practice alternative livelihood 

strategies to satisfy their demand and avert risks (Table 4). Moreover, in all agro-ecologies local 

communities use a combination of alternative livelihood strategies. Crop production is used by 41.4%, 

18.3% and 9% of the respondents as alternative livelihood strategy in the lowland, midland and 

highland of the BER, respectively. The highest percentage in the lowland indicated that increased 

participation of pastoralist communities in crop production. The key informants also declared that 

they engaged in crop production both as major and alternative livelihood mechanisms. The usage of 

livestock production as an alternative livelihood strategy was higher in the highland (87.8%) and lower 

in the lowland (50.9%) agro-ecology of the BER. This is most probably due to usage of animals for 

farming purpose and source of income.  

Beekeeping was highly practiced as alternative livelihood strategy in the highland followed by lowland 

and midland parts of the eco-region. As reported by key informants and focus group discussants, the 

limited usage of beekeeping as alternative livelihood strategy in the midland and lowland was due to 

the impact of pests on bee colony and honey yields as well as less market availability discourage local 

communities. The highest value in the highland might be also because of comparatively better 

extension services. More respondents used horticultural crop production as an alternative livelihood 

strategy in the midland (64.8%) and highland (52.6%) as compared to lowlands (31.2%) parts of the 

BER. This might be due to scarcity of moisture in the lowlands and suitability of land in the two agro-

ecologies. 

Table 4. Alternative livelihood strategies in BER  

Alternative livelihood 

strategies  

Agro-ecologies 

Lowland (n =157) Midland (n = 71) Highland (n =156) 

Frequency % Frequency % Frequency % 

Crop production 65 41 13 18 14 9 

Livestock production  80 51 55 78 137 88 

Beekeeping 33 21 8 11 77 49 

Horticulture 49 31 46 65 82 53 

Non-timber forest 

products 

15 10 28 39 8 5 

Source: Own survey 2016 

NTFPs are used by 39.4% of the respondents in the midlands, which is higher than the two agro-

ecologies. This is due to the presence of dense natural, coffee and bamboo forests in the midlands. 

Wild coffee harvesting, honey production, bamboo production, fuel wood collection, hunting and 

traditional medicine collection were some of the non-timber forest products used as alternative 

livelihood strategies in the eco-region. The result also revealed that few of lowland communities use 

NTFPs though there are woodlands which encompasses tree species which produce incense and gum, 
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and serve as flora for bee. This implies that they did not exploit the opportunities from the forest 

resources in their vicinity. This indicates that there was more dependency of local communities on 

natural forest in the midland agro-ecology. Similarly, case studies in Northern Ethiopia (Babulo et al., 

2008) and Central Ethiopia (Mamo et al., 2007) show that rural households around forests obtain 

diverse forest products and earn a considerable part of their income from forest resources. This 

implies that natural resources are fundamental resources for sustaining rural livelihoods (Ellis, 2004; 

Joshua and Bodin, 2010).  

In general, this result revealed that local communities in rural areas of BER have been using diversified 

livelihood strategies to sustain their lives and adapt climate changes and vulnerabilities. This result is 

in line with Solomon et al. (2015) who reports on the contribution of livelihood diversification to 

alleviate poverty and risks due to climate change in rural areas of Malawi. The contribution of 

livelihood diversification to rural livelihoods is also evident in Ethiopia as is the case throughout sub-

Saharan Africa. Few studies have shown the contribution of diversification to livelihoods in rural 

Ethiopia (Carswell, 2002; Tolossa, 2005; Devereux et al., 2003).  

4.3 Interdependency of Livelihood Strategies and Natural Resources 

Land, water, forest and soil are the major natural resources in BER that livelihood of local communities 

relied on. All respondents reported that their livelihood strategies were dependent on these natural 

resources in the three agro-ecologies (Table 5). However, the extent of dependency on natural 

resources varied with the type of the strategy used by the local communities. This might be due to of 

the variation in nature and distribution of resources among the agro-ecologies. 

Table 5. Interdependency of major livelihood strategies on natural resources 

Natural 

resourc

e  

Extent of 

dependenc

y 

Agro-ecology Total 

Lowland Midland Highland 

Frequen

cy 

% Frequenc

y  

% Frequenc

y  

% Frequen

cy 

% 

Land  Highly  144 92 69 97 157 100 369 96 

 Rarely  13 8 2 3 0 0 15 4 

Water  Highly  157 100 71 100 142 91 370 96 

 Rarely  0 0 0 0 14 9 14 4 

Forest  Highly 157 100 67 94 134 85 358 92 

 Rarely 0 0 4 6 22 14 26 8 

Soil  Highly  153 98 71 100 155 99 298 78 

 Rarely  4 2 0 0 2 1 6 2 

Total  157 100 71 100 156 100 384 100 



       Economic Activities and Dependence on Natural Resources in the Bale Eco-region 

 

- 27 - 

                                                                         SHARE Bale Eco-Region Research Report Series no. 3 

ΨIƛƎƘƭȅΩ indiŎŀǘŜ ǘƘƻǎŜ ǊŜǎǇƻƴŘŜƴǘǎ ǊŜǇƭȅ ΨƘƛƎƘ ŀƴŘ ǾŜǊȅ ƘƛƎƘΩ ŘŜǇŜƴŘŜƴŎȅ ǿƘƛƭŜΣ ΨwŀǊŜƭȅΩ indicates 

ǘƘƻǎŜ ǊŜǇƭȅ Ψƭƻǿ ŀƴŘ ƳŜŘƛǳƳΩ ŘŜǇŜƴŘŜƴŎȅΦ 

Source: Own survey 2016 

In the lowland of the BER, 91.7% and 8.3% of the respondents reported that their livelihood strategies 

were highly and rarely dependent on land resource, respectively (Table 6). For instance, crop 

production is highly dependent on the size, topography and productivity of land resources. The land 

resources in the lowland area encompass large tract of flat to gentle slope forest and agricultural land, 

which is conducive for mechanized agriculture. This enables the local communities to produce 

sufficient crop products as income source and for domestic purposes. The presence of conducive 

environment and large tract communal lands with sufficient natural forage during the rainy season 

create conducive environments for agro-pastoralists in lowland parts of the eco-region. Agro-

pastoralists used the lowland for livestock production during the wet season when forage is available. 

Trees in natural forest also have provided shades for human, and feed and shade for animals. 

Additionally, key informants reported that they have migrated into natural forest in the midland and 

highland of the eco-region to increase livestock productivity and in search of alternative livelihood 

strategies to reduce risks caused by disease and environment during dry season. As the size of human 

population increases and their need for cropland arise, lowland communities have encroached large 

area of forestland to produce crop and animal product for market and domestic purposes. They also 

stated that production of oil crops like linseed, sesame, tikur azmud and sunflower have greatly 

attracted them to extend their farmlands into natural forest in search of fertile land. Panta et al. 

(2008) mentioned that proportionately reduction of Chitwan forest types and forest area could be the 

reason of forestland conversion or excessive forest extraction in the past. These processes have had 

a dramatic and negative impact on forest reliance and forest existence as well. 

Majority of respondents in the lowland of the eco-region noted that crop production was mainly 

based on rainfall. The rainfall supplies water for plant growth and development, on the other hand it 

caused soil erosion in the lowland. It was observed that there are few efforts of horticultural crop 

production using irrigation. Moreover, the key informants characterized lowland areas by shortage of 

rainfall and frequent droughts, which have frequently influenced both crop and livestock production. 

This implies that local communities do not use perennial rivers like Melka Amana for production of 

field crops through irrigation. Furthermore, the key informant also raised failure of crops because of 

frequent drought in the last ten years.  

All respondents rely on forest to sustain their livelihoods (Table 6). Lowland forest resources support 

the major livelihoods of the community through providing shade and fodder for livestock, flora for 

honeybee, construction material and fuel wood. Moreover, the key informants ensured that livestock 

production is highly dependent on the availability and access of forage and water resources in the 

lowlands. Due to the shortage of water and forage, they migrated to the midland and highland parts 

of the eco-region during the dry season.  

In the midland of the BER, 97.2% of the respondents declared that their major livelihood strategies 

were strongly linked with land (Table 6). The results from group discussion and key informant 

interview also revealed that topography, fertility of farmland have limited them to produce sufficient 

products that satisfy household demand in BER. Moreover, they reported a decline in productivity of 

farmlands because of limited supply of fertilizer and continuous cultivation without fallowing. It is 
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noted that the youth (the productive age groups) have less land as agricultural lands belongs to elders. 

Consequently, these age groups and the poor individuals are engaged on forest and non-forest 

product harvesting, illegal clearance of natural forest for cash crops (Khat and Coffee) and field crop 

production. Similarly, Lambrechts et al. (2003) confirmed that farmers have encroached into the 

reserve forest areas in order to satisfy the demand for cultivation land where available land is limited. 

This implies that livelihood diversification and enhancing capacity in the expense of natural forest are 

used as strategy for ensuring household livelihood security in midland of BER. Moreover, in the 

midland, the presence of sufficient and evenly distributed rainfall positively enhance crop 

productivity. Key informants and focus group discussants revealed that presence of bimodal rainy 

season in the agro-ecology provides an opportunity to produce crops twice a year. However, influence 

of climate change resulted in prevalence of diseases and pest as well as drought in the lowland agro-

ecology.  

About 94% of respondents in the midland agro-ecology noted that their livelihood strategies were 

highly dependent on forest resources. The respondents in the midland of the ecosystem confirm that 

they have obtained multifaceted benefit from natural forest through forest coffee collection, wild 

honey harvesting, timber production, animal foraging and fire wood collection. Moreover, they also 

declared the contribution of trees on farmlands as wind break and soil fertility improvement and as 

source of fuel wood, construction material and fruit. In line with this finding, Sunderlin et al. (2005) 

found that the rural poor tend to be disproportionately dependent on forest resources in the sense 

that a higher proportion of their total income comes from forest resources. Moreover, forests are 

promoted to improve the well-being of local communities (Elands et al., 2004), and extensive forest 

areas are occupied with large numbers of poor people that depend on the forest for their livelihoods 

in the tropics (Wunder, 2001). On the other hand, the livelihood of local communities in the midland 

agro-ecology have degraded the natural forest through agricultural land expansion, tree seedling 

damage by animals, forest exploitation and clearance of vegetation while managing forest coffee 

(field observation). Similarly, FAO (1999) reported that human dependency on forest resources has 

had adverse impact on flora and fauna, and excessive pressure on these resources has led to severe 

environmental deterioration.  

In the highland areas of the eco-region, the respondents indicated that their livelihood strategies were 

highly dependent on land (100%), water (91%), forest (85%) and soil resources (99%). The FGD 

participants also revealed that the productivity of cereal crops such as wheat, and barley were highly 

dependent on the natural resources. The access and availability of agricultural land is very important 

to increase production and productivity of crops. However, the FGD participants revealed that the 

accessibility and availability of this resource is decreasing through time with increase in human 

population. Similarly, Bai (2002) indicated that land is the most important resource in highland areas 

for human survival. As a result, local communities are forced to clear natural forests in the steep areas 

and convert grazing lands to expand agricultural land for crop production. This exacerbates the 

degradation of land in the highland of the BER. 

4.4 Trends of natural resource status in BER 

Table 7 shows the overall status/condition of natural resources in all agro-ecologies of BER. For 

example, majority of sample households (66-92%) pointed out a decreasing land holdings, land 

productivity, soil fertility, and forest coverage. On the other hand, the same sample households above 
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indicated an increasing soil erosion, deforestation and habitat destruction (Annex 2). Similar study 

conducted by (FARM Africa, 2008) also supported this by indicating unsustainable natural resource 

exploitation and degradation throughout BER is increasingly threatening the sustainability of the 

natural resources. Other reports show that most of the highland forests have been heavily converted 

to other land uses due to agricultural land is expanding rapidly, grazing areas are heavily degraded, 

existing settlements are growing, and new settlements are appearing in previously unsettled and 

environmentally sensitive areas (Bishaw, 2001; Darbyshire et al., 2003; Dessie and Christiansson, 

2008).  

Table 6. Perceived trends of natural resource status in BER over the last 30 - 40 years 

Natural Resources 

parameters 

Trends (% of respondents) Statistical variation between 

agro-ecologies 

No change  Decreasing Increasing  ˔2, df p-value 

Land holding  9.3 84.2 6.5 36.517,4 0.056 

Land productivity 6.3 66.7  27.0 63.464,4 0.25 

Soil fertility 2.7 91.6 5.7 25.09,4 0.064 

Soil erosion 8.2 24.3 67.5 7.97, 4 0.93 

Forest coverage 9.8 80.1 10.1 9.58,4  0.048 

Deforestation 4.4 43.1 52.5 16.34,4 0.12 

Habitat destruction 4.6 40.9 54.5 70.48,4 0.000 

Plant species 

diversity 

5.4 84.5 10.1 32.66,4 0.000 

Animal/wildlife 

species diversity  

2.5 90.7  6.8 6.62,4 0.16 

Stream flow 

(volume) 

1.9 94 4.1 3.94,  4 0.69 

Water access 2.2 94.6 3.2 5.59,4 0.23 

Water quality 1.9 96.5 1.6 11.17,4 0.025 

Source: Own survey 2016 

However, forest coverage (P = 0.048), species diversity (P = 0.000), habitat destruction (P = 0.000) and 

water quality (P = 0.025) shown significant variation between agro-ecologies of BER. Majority of the 

respondents in lowland area indicated that there are huge change in forest coverage (84.7%), higher 

habitat destruction (59.9%) and greater water quality loss (98.1%) in lowland areas of BER (Annex 2). 

A case study conducted by (FARM Africa, 2008) also revealed similar trends in natural resources 

condition. Different studies in different parts of Ethiopia have shown the declining trend of natural 

resources in the form of deforestation and land degradation (Kidane et al., 2012; Yeshaneh et al., 
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2013). Particularly, a study conducted in Harenna forest and surrounding in BMNP in two different 

period (1973-1986 and 1986-2000) also shows decreasing trend of dense forest while an increasing 

trend of open woodland and agricultural land (Deneke, 2007).  

Key informant interview and FGD participants stated that human demand for food and energy plays 

a key role in driving environmental change, especially through conversion of natural ecosystems to 

farming and overexploitation of natural resources due to population growth and unwise utilization of 

the natural resources. Those pressures are from human food and economic demand since biodiversity 

resources are intimately linked with them. Demographic change, land use change, in particular 

deforestation, lack of water management and water pollution lowlands are the major factors that 

lead to land degradation in BER. Yemiru Tesfaye (2011) also indicated that the need to provide for an 

increasing population combined with other social, economic and political factors has resulted in 

increasing expansion of the agricultural practices that leads to subsequent deforestation and land 

degradation.  

During key informant interview and formal household survey (Figure 6), it was reported that in the 

last 30 - 40 years, the vegetation cover of the area was dense and large area coverage. These large 

and dense vegetation covers are declining with time, gradually reduced to only scattered trees on the 

farmland, and disturbed natural forest (Table 7 and Annex 2). 

One of the key informants who is living in lowland (Berbere Woreda, Serima Kebele) mentioned that 

άL ǿŀǎ ōƻǊƴ ŘǳǊƛƴƎ ǘƘŜ ŜƴŘ ƻŦ IŀƛƭŜǎƛƭƭŀǎƛŜ ǊŜƎƛƳŜ ŀƴŘ L ƘŀǾŜ ōŜŜƴ ƭƛǾƛƴƎ ƘŜǊŜ ŦƻǊ ƳƻǊŜ ǘƘŀƴ ор ȅŜŀǊǎΦ 

It is not only of the information that I have heard about the dense vegetation cover of the area from 

my parents, but during the Derg regime I myself used to collect fuel wood from Olea africana tree and 

made beehives from Polyscias ferruginea tree species at the nearby site of our residence. This time, 

however, it is not easy to get remnants of Olea africana in the farm and I must travel 6 hours to get 

Polyscias ferruginea ŦƻǊ ƳƻǳƴǘƛƴƎ ōŜŜƘƛǾŜǎέΣ ƻƴ нф aŀȅ нлмсΦ  
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 Key informant interview being carried out in the BER  

Photo credit: Tilahun Gemechu 2016 

Another key informant who is living in the highlands (Dinsho Woreda, 02 Kebele) discussed the 

vegetation cover changes of the area by comparing the past and the recent years as follows; 

άL ƘŀǾŜ ƭƛǾŜŘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ǘǿƻ DƻǾŜǊƴƳŜƴǘ ǊŜƎƛƳŜǎ ŀƴŘ ŀƳ ƭƛǾƛƴƎ ƛƴ ǘƘe third one. During these times, 

I have observed vegetation cover changing from wide and dense coverage to only scattered trees on 

the farmland and a few patches of remnant natural forest. During the period of Hailesilassie land was 

under the control of land lords. Because of this reason, cutting a single tree for any purpose and forest 

encroachment for agricultural expansion as well as use of forest products was strictly forbidden. 

Because of this, there was no serious deforestation and vegetation cover was better than recent times. 

During the Derg regime, land was taken from the land lords and distributed to the farming community 

following the proclamation. Consequently, the land distribution opened the get-out and a way for 
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forest encroachment and agricultural expansion. The event guaranteed the start of the destruction of 

vegetation. During the period of the downfall of the Derg Government, people used the opportunity of 

the weak law enforcement to fasten the clearance of vegetation for different purpose. Similar trend 

Ƙŀǎ ōŜŜƴ ŎƻƴǘƛƴǳŜŘ ƻƴ ǘƘŜ ǊŜƳƴŀƴǘ ƴŀǘǳǊŀƭ ŦƻǊŜǎǘ ǘƛƭƭ ƴƻǿέΣ ƻƴ нм aŀǊŎƘ нлмсΦ 

The information on the reduction of vegetation cover over time from the key informants showed that 

the major cause of reduction in vegetation cover during these periods was agricultural expansion due 

to population growth followed by fire, expansion of coffee management and seasonal grazing in the 

natural forest. 

4.5 Natural resources use constraints in BER 

Based on the key informant interviews and field observations, it can be noted that livelihoods of the 

community living in BER are interdependent to natural resources. Traditionally, livelihoods across the 

BER especially the lowland communities are largely dependent on a pastoralist transhumance system 

known as godantu system. The system revolves around seasonal forest grazing, with some members 

of pastoralist communities in the lowland areas South of Harenna forest moving into the forest with 

ǘƘŜƛǊ ƭƛǾŜǎǘƻŎƪΩǎ ŜǎǇŜŎƛŀƭƭȅ ŘǳǊƛƴƎ ǘƘŜ ŘǊȅ ǎŜŀǎƻƴ όWŀƴǳŀǊȅ ǘƻ aŀǊŎƘύ ƛƴ ǎŜŀǊŎh of animal feeds. Today, 

considerable amounts of semi-wild coffee are harvested in the Harenna forest, providing a significant 

source of income for the local communities. Additionally, people in the lowland area do extract timber 

and non-timber forest products from the forest. Construction wood, fuel wood, medicinal plants and 

softwoods for traditional beehives were some of the forest products that are usually collected from 

the bush, and in some areas, water is used for irrigation. The livelihoods of communities in the 

highlands are mixed crop-livestock subsistence system. Different studies confirm that the natural 

ǊŜǎƻǳǊŎŜǎ ǇǊƻǾƛŘŜǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƴǳƳŜǊƻǳǎ ǾŀƭǳŜǎ όƛΦŜΦΣ ŘƛǊŜŎǘ ŀƴŘ ƛƴŘƛǊŜŎǘ ǎŜǊǾƛŎŜǎύ ǘƻ ǘƘŜ ǇŜƻǇƭŜΩǎ 

livelihood in the rural areas of Ethiopia where the natural resources are abundantly found (MoFED, 

2006; Yinger et al., 2007; Gobeze et al., 2009). 

However, there are many constraints/factors affecting the utilization of natural resources in BER. 

These constraints are traditional nature of the existing production systems, shortage of agricultural 

inputs and credit systems, limited access to improved irrigation technologies and inadequate research 

support, lack of trained manpower and frequent staff turnover, and unstable institutional set up and 

inadequate extension services, low yielding crop varieties, pests and diseases, lack of market access, 

increment in livestock and human population of the area. Those constraints were categorized and 

discussed here under. 

4.5.1 Constraints of land resources utilization  

Biophysical Constraints  

Biophysical constraints of land resources utilization in the three agro-ecologies are given in Table 8. 

In the lowland agro-ecology, low and erratic rainfall, poor soil fertility, drought, pest and diseases, and 

traditional agriculture were the major challenges that indicated as more than 80 percent. In the 

midland agro-ecology, constraints of land resources utilization were climate variability (78.8%) and 

shortage of grazing land (64.8%). In the highland agro-ecology, limited land area (81.2%), crop 

damage/ livestock loss (80.6%) and shortage of grazing land (98.6%) are being reported as the major 

constraints.  
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Gulilat (2003) and Awulachew et al. (2007) indicated that the intensity of recurrent droughts and 

erratic rainfall affects the livelihoods of agricultural and/or pastoral communities through influencing 

the productivity of land and leads people to depend on natural resources especially forest products. 

Anteneh et al. (2014) reported that the people living around the park were complaining for the 

damage caused by wildlife on their crops and livestock. Other studies (Mamo et al., 2007; Soromessa, 

2007) also indicated that shortage of grazing land as a major constraint in midland and highland agro-

ecologies. This shown that the magnitudes of the constraints vary among the three agro-ecologies. 

For instance, in the lowland agro-ecology, the constraints were highly related with climatic factors, 

whereas in highlands the constraints are related with limitations of land resources. Relatively, the 

later indicates the high demand for land resources in highlands than the two agro-ecologies. This 

might be due to the highest human and livestock population in highland. In line with this finding, 

Belayhun (2003) indicated that demographic pressure causes land shortage and resource scarcity, 

which affect the quality of natural resources and leads to several activities with major changes in 

natural resources characteristics such as deforestation and new land development. 

Table 7. Reported bio-physical constraints of land resource utilization by agro-ecology 

 

Biophysical constraints  

                                Agro-ecology (% of respondents)   

Lowland Midland Highland 

Yes  No   Yes No  Yes No   

Low and erratic rainfall 92.4 7.6  53.5 46.5  20.0 80.0  

Climate variability 77.1 46.9  78.8 21.2  76.4 23.6  

Poor soil fertility 83.4 16.6  36.6 63.4  52.1 47.9  

Limited land area  15.3 84.7  33.8 62.2  81.2 19.8  

Low land productivity  76.4 23.6  36.6 66.4  35.0 65.0  

Crop damage/livestock loss  77.9 22.1  26.8 72.2  80.6 19.4  

Drought 89.2 10.8  50.7 49.3  36.4 63.6  

Shortage of gazing land 28.7 71.3  64.8 35.2  98.6 1.4  

Lack of water sources  63.1 36.9  35.2 64.8  15.0 85.0  

Slope and altitude  35.0 65.0  38.8 66.2  32.9 67.1  

Pest and diseases  81.1 18.9  54.9 45.1  43.0 57.0  

Traditional agriculture 89.2 11.8  53.0 47.0  68.4 31.6  

Source: Own survey 2016 

Socio-economic constraints  

Socio-economic constraints of land resources utilization in the three agro-ecologies are given in Table 

9. In the lowland agro-ecology, socio-economic constraints noted are lack of infrastructures such as 

road and network, poor institutional structure, inaccessibility of markets, limited capital and lack of 
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scientific knowledge to use land are replied as more than 80 percent. The study in other parts of the 

country mentioned that one of the major constraints in Ethiopia is due to the lack of strong grassroots/ 

community organization that are established by local people and serving their interest to conserve 

and utilize land in a sustainable way (FAO, 2009). Ethiopian rural society has many important 

traditional and indigenous institutions that can be strengthened and transformed to assume various 

development roles and realizing the potential of these institutions (such as idir, iquib, debo) and using 

these organizations for various development activities for land utilization is necessary. Hence, the 

government should make concerted efforts to support and strengthen these indigenous organizations 

as they have the potential to be an important vehicle for facilitating community based approaches in 

natural resources management and self-help development activities. Moreover, lack of scientific 

knowledge is another constraint in the lowland areas of the BER. A study by Belayhun (2003) 

confirmed that scientific land use planning and implementation are the fundamental processes 

needed to achieve sustainable land utilization and human resources development.  

Table 8. Socio-economic constraints of land resources utilization by agro-ecology 

 

Socio-economic factor 

Agro-ecology (% of respondents) 

Lowland Midland Highland 

Yes  No   Yes  No   Yes  No   

Lack of infrastructure 87.9 12.1  49.3 50.7  89.3 10.7  

Poor institutional structures 87.9 12.1  43.7 56.3  60.7 39.3  

Inaccessibility of market  80.9 19.1  67.6 32.4  56.4 43.6  

Limited capital  80.0 20.0  76.5 23.5  65.6 34.4  

Lack of scientific knowledge  98.7 1.3  56.3 43.7  72.9  21.1  

Source: Own survey 2016 

In the highland and midland agro-ecologies, the major socio-economic constraints are lack of 

infrastructure (89.3%) and limited capital (76.5%), respectively. This shows that among the three agro-

ecologies, socio-economic constraints are most prevalent in lowland areas. This might be due the fact 

that most of the local communities in the lowland agro-ecology are pastoralists and found in remote 

areas. As a result, in this area there is also a problem of market inaccessibility.  
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Technological and extension services constraints  

Agricultural machinery, lack of inputs, shortage of irrigation, lack of technological information and 

limited consultancy services are the major listed technological and extension service constraints of 

land resources utilization in the three agro-ecologies are described in Table 9. In each agro-ecology, 

the constraints show similar trends, however, high irrigation constraints in lowland (91.4%) and 

highland (90.7%). This might be due to a scarcity of water in the lowlands and lack of irrigation 

schemes in both agro-ecologies. The constraint in the highland agro-ecology was most probably the 

topographic features might not be suitable for irrigation activities in addition to the majority of the 

local people are rearing livestock as of the lowlands communities. In case of midland the availability 

of wŀǘŜǊΣ ǎǳƛǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǘƻǇƻƎǊŀǇƘȅ ŦƻǊ ƛǊǊƛƎŀǘƛƻƴ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘƛŜǎΩ 

life style (agro-pastoralist) made the extent different from the other two agro-ecologies. As noted by 

MoA (2011a), availability of water and topographic features of the area are the main factors limiting 

utilization of irrigation on agricultural lands.  

Additionally, some respondents indicated there are constraints on the use of agricultural machinery 

in lowland (89.9%) and highland (83.7%). This might be related with high pastoralism in both agro-

ecology and unsuitability of the topographic features for modern agricultural machines in highland 

agro-ecology. 

Table 9. Technological and extension services constraints of land resources utilization  

Technological and Extension 

services constraints    

                                    Agro-ecology (% of respondents)  

Lowland Midland Highland 

Yes No   Yes  No  Yes  No   

 Agricultural machinery 89.9 10.1  74.9 23.1  83.7 16.3  

 Lack of inputs (Seed, 

 Fertilizer and pesticide) 
88.1 11.9  59.2 48.8  65.7 34.3  

 Shortage of irrigation 91.4 8.6  83.6 16.4  90.7 9.3  

Lack of technological information 89.2 10.8  62.0 38.0  64.4 33.6  

Limited consultancy services 85.6 14.4  60.9 39.1  75.8 24.2  

Source: Own survey 2016 

In general, problems of technology generation, manufacturing and multiplication are among the 

constraints identified to land utilization. Similarly, Belayhun (2003) also stated that the wise use of 

rural land resources with the best technologies is crucial for the social and economic well-being of the 

country and its people. This indicated that giving more effort on technological adoption, generation 

and dissemination is very important for sustainable natural resources management. 

The extension service system is also another major constraint that is poorly implemented in lowland 

agro-ecology. In order to attain rapid increase in production, the extension package and the 

agronomic research consultancy programs have to put an emphasis on the recommendation of 

external inputs (fertilizers) that are often suited to high potential areas (FAO, 2009). 
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Policy and law enforcement related constraints  

Policy related constraints of land resources utilization in the three agro-ecologies are given in Table 

10. The major identified constraints are weak law enforcement, and natural resource use policy and 

laws. In the three agro-ecologies, both problems are relatively similar. The majority (above 60%) of 

respondents indicated policy related constraints of land resources utilization. This shown, in the BER, 

not only limited laws and a regulation but there was weak law enforcement. This also indicates there 

is a challenge for land resource utilization due to property rights as well as problems of the existed 

weak law enforcement. Generally, the gaps identified in this regard include lack of clarity in mandates, 

poor collaboration and networking between the different stakeholders.  

Table 10. Policy related constraints of land resources utilization by agro-ecology 

Policy related constraints                                 Agro-ecology (% of respondents)  

Lowland Midland Highland 

Yes  No   Yes  No   Yes  No   

Weak law enforcement 77.1 22.9  62.0 38.0  62.1 37.9  

NR use policy and laws 61.8 38.2  66.8 33.2  65.3 34.7  

Source: Own survey 2016 

At all levels, there exists low institutional capacity for law enforcement and policy operationalize.  FAO 

(2009) also indicated that one of the major constraints in Ethiopia was operationalizing and translating 

policies enunciated at the Federal level into action at the local and community levels, particularly in 

the areas of natural resources management. Endalew et al. (in press) also indicated that poor law 

enforcement, lack of clear benefit sharing mechanisms in proclamations and un-clarity of ownership 

or tenure that leads to less sense of belongingness are the major gaps identified in the eco-region. A 

study by Shiferaw (2011) also revealed that policies on land use are a gap for sustainable land 

management. 
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4.5.2 Constraints to water resource utilization 

Physical Constraints  

Constraints of water resource utilization in the lowland agro-ecology are low and erratic rainfall 

(90.4%), drought (84.4%), inaccessibility (92.3%), poor water quality (88.5%) and siltation (77.4%) 

(Table 11). However, topography (slope) contributes the least factor. In lowland areas, the problem 

mostly related with limitation of rainfall due to global and local climate change from time to time. This 

decreased the availability and accessibility as well as utilization of water resources in lowland agro-

ecology. 

Table 11. Physical constraints of water resources utilization by agro-ecology 

 

Physical factors  

                                Agro-ecology (% of respondents) 

Lowland Midland Highland 

Yes No  Yes No  Yes No  

Low and erratic rain  90.4 9.6  47.9 52.1  18.0 82.0  

Climate variability 70.7 29.3  46.5 53.5  76.3 18.0  

Drought 84.1 16.4  54.9 45.1  23.0 43.2  

Inaccessibility    92.3 7.7  64.9 35.1  79.9 20.1  

Lack of water sources  72 28  45.4 54.6  84.2 62.6  

Topography  29.9 70.1  47.7 52.3  66.0 34.0  

Poor water quality 88.5 11.5  53.3 46.7  34.2 65.8  

Siltation  77.4 22.6  65.0 35.0  52.8 47.2  

Source: Own survey 2016 

On the other hand, in the midland and highland agro-ecologies, there was no problem of water 

utilization problems as such of lowland agro-ecology, but topographic features are highly hinder 

proper utilization of water resources in the highland areas. Paulos (2003) also indicated that 

topographic features, type of soil, deforestation, and intensive rainfall in highland areas and low level 

of land management and the land use type practiced in all agro-ecologies have resulted in heavy 

runoff that induced soil erosion particularly in the highlands areas of Ethiopia. This has resulted in 

increased acceleration of runoff that increased sedimentation in the downstream flat bottoms 

contributing to poor quality of water in the lowland areas. Consequently, some rivers, streams and 

springs have their volumes reduced or dried particularly during the dry season. 

Technological and extension services constraints  

In all agro-ecologies, water pump, lack access for irrigation technologies, shortage of irrigation 

structures, lack of technological information, poor irrigation system and weak extension services were 

the major identified technological and extension service constraints of water resources utilization 

(Table 13). Relatively, in lowland agro-ecology, the magnitudes of the challenges were very high and 

scored above 75% in all factors. This might be due to the scarcity and availability of water in the 
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lowlands. According to MoA (2011a), major constraints that hinder water utilization for irrigation 

developments were (i) predominantly primitive nature of the overall existing production system, (ii) 

shortage of adequate agricultural inputs and limited improved irrigation technologies, (iii) limited 

trained human power, (iv) inadequate extension services, and (v) heavy capital requirement. Gulilat 

(2003) also indicated that efficient water use technologies in arid and semi-arid areas need to be 

researched and adopted for sustainable water utilization.  

Even if the government of Ethiopia began to focus on the potential of small-scale irrigation to improve 

food security and started promoting farmers and community based small-scale irrigation through 

giving assistance and support to adopt modern technologies, rehabilitation and upgrading of 

traditional schemes, the constraints on irrigation water utilization cannot be solved.  
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Table 12. Reported technological and extension services constraints of water resources utilization  

 

 Constraints 

Agro-ecologies (% of respondents) 

Lowland Midland  Highland 

Yes  No   Yes  No   Yes  No   

Water pump  82.8 16.6  54.9 45.3  56.4 43.6  

Lack access for irrigation 

technologies 

75.5 24.5  58.9 41.1  60.8 39.2  

Shortage of irrigation 

structures 

81.0 19.0  77.6 22.4  74.8 25.2  

Lack of technological 

information 

84.1 18.3  68.0 32.0  65.3 34.7  

Poor irrigation system due to 

lack of scientific knowledge 

91.7 8.3  56.3 43.7  77.6 22.4  

Weak extension services 93 7.0  56.3 43.7  67.6 32.4  

Source: Own survey 2016 

During FGD, it is noted that technologies for water pumping and lifting devices are not available on 

time and at reasonable prices (Figure 7). It was very rare to observe an organized input distribution 

system or estimation of input requirement. The SSI users do not have market structure for their 

productions. Traders fix prices while farmers have little or no power to decide the price. Storage of 

farm products and quality control systems were not available that have significantly and negatively 

affect farmers because of high post-harvest losses. The farmers did not know how to build proper 

furrows or how to properly control water flows. The skill of DAs in general is low in the area of on-

farm water and crop management practices and they were not in a position to effectively assist 

farmers. Poor linkages and limited capacities are identified to exist in agricultural research centers 

ŀƴŘ ǿŀǘŜǊ ǳǎŜǊǎΩ ŀǎǎƻŎƛŀǘƛƻƴǎΦ ¢ƘŜ ƴŜŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ƘǳƳŀƴ ǊŜǎƻurces is also highlighted. 

According to Belayhun (2003), little efforts made to use the water resources by the government and 

NGOs coupled with insufficient technical service and the absence of alternative technology packages 

(extension) from the government and other relevant institutions was a gap identified. Limitations in 

budget to expand SSI are also indicated as one of the main constraints. Similarly, MoA (2011a) stated 

that poor economic background of users for irrigation and infrastructure development to access 

irrigation technologies and agricultural inputs plus the price increment was not affordable to farmers. 
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 Participants at a focus group discussion. 

Photo credit: Workalegn Assefa, 2016 

4.5.3 Constraints to proper utilization of forest resources 

The scarcity of rain, climate variability, soil fertility, drought, lack of water sources, agricultural 

expansion, illegal human settlement, unwise utilization, huge exploitation of forest product, weak law 

enforcement and weak institutional set up are the main problems of forest utilization in the three 

agro-ecologies (Table 14). However, the magnitudes of the constraints are different across the three 

agro-ecologies. In the lowland, scarcity of rain, decreasing soil fertility, drought and lack of water 

sources are the major challenges. However, these factors have less effect in the midland and highland 

agro-ecologies. Whereas agricultural expansion and illegal human settlement are high in midland and 

highland of BER. This might be due to the suitability of both (midland and highland) agro-ecologies for 

human life and various livelihood activities. According to Girma (2001), clearing of forests due to 

unwise utilization and expansion of agricultural land has increased recently in Ethiopia. Vien et al. 

(2005) also stated that establishment of new areas for agriculture from the 1960s to 1980s has led to 

a serious decline in natural forest.  
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Table 13. Major constraints of forest resources utilization by agro-ecology 

 

Constraints  

Agro-ecology (% of respondents) 

Lowland Midland Highland 

Yes  No   Yes  No   Yes No   

Scarcity of rain 88.5 11.5  55.1 44.9  31.7 68.3  

Climate variability 79.4 20.6  66.9 35.1  54.7 45.3  

Soil fertility  75.8 24.8  22.5 77.5  22.9 77.1  

Drought 72.9 27.1  54.9 45.1  26.8 73.2  

Lack of water sources  85.8 14.2  58.2 41.8  26.6 73.4  

Agricultural expansion 54.1 44.9  70.6 29.4  79.3 21.7  

Illegal settlement  53.5 46.5  73.3 26.7  82.2 17.8  

Unwise utilization  55.7 43.3  55.2 44.8  35.3 64.7  

Huge exploitation of forest 

products 

76.2 23.8  69.0 31.0  66.2 33.8  

Weak law  

enforcement  

57.3 40.1  56.6 42.4  60.1 39.9  

Weak institutional 

arrangements 

56.0 44.0  75.4 24.6  68.2 31.8  

Source: Own survey 2016 

/ǳǊǊŜƴǘƭȅΣ Ƴƻǎǘ ƻŦ ǘƘŜ ŦƻǊŜǎǘ ŎƻǾŜǊŀƎŜΩǎ ŀǊŜ ǳƴŘŜǊ ƘǳƳŀƴ ǇǊŜǎǎǳǊŜǎ ƛƴ ǘƘŜ ƳƛŘƭŀƴŘ ŀnd highland agro-

ecologies, and people tend to use illegally. However, in other identified factors the problems are more 

or less the same in the three agro-ecologies. For instance, the issue of unwise utilization of forest 

products and weak law enforcement by the government was the critical issues that need intervention 

mechanisms. A weak institutional arrangement in forested areas is also a critical constraint for 

sustainable forest resources utilization in all agro-ecologies of the BER. Similarly, FARM Africa (2008) 

stated that there was no effective land use management plans, land use rights and ownership are 

confused. At same time, the same report above indicated there is no control of resource use through 

implementing forest policies and proclamations. As a result, resource users are currently taking 

advantage of the de facto open access resource management regimes in the area and rapid 

immigration with unplanned and unrestricted settlement is a significant and mounting problem on 

the forest resources in the BER (FARM Africa, 2008). 
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5 CONCLUSION AND RECOMMENDATIONS 

The main livelihood strategies (economic activities) in BER are crop production and livestock rearing. 

When comparing the three agro-ecologies of the BER, livelihoods in the midland agro-ecology are 

highly dependent on forest products. The forest resource is experiencing serious human pressure 

mainly through free grazing system (Godantu system), agricultural expansion, illegal settlements, and 

human interference for coffee management especially in the midland of BER. This indicates that forest 

degradation has a strong negative effect on the livelihood of local communities living in the midlands 

at large. Declines in land productivity and soil fertility strongly influence communities living in the 

highland areas.  

There are various constraints that hinder utilization of major natural resources (land, water, forest 

and soil) in BER that can be categorized as biophysical constraints, socio-economic constraints, 

technological and extension service constraints, and policy gap and law enforcement constraints.  

Temporal trends of natural resources conditions in the BER shows that decline in land holdings, land 

productivity, soil fertility and forest coverage, while there was an increasing trend in soil erosion, 

forest fragmentation and wild habitat destruction. The reductions of natural resources are caused by 

the effect of overpopulation of the local communities on fragile (steep and mountainous) areas, and 

mismanagement of the land itself. So improving agricultural productivity and farm level resilience to 

shocks in agricultural production are critical components of reducing poverty and improving the 

livelihood of the community and food security throughout the BER.  

Based on the findings of the present study the following recommendations are suggested; 

F Both government and NGOs working in the area should work jointly with local people to 

conserve the forest resources and enhance the livelihood of local communities. Especially, the 

effect of free grazing system, illegal settlements and forest coffee management activities needs 

due attention.  

F Forest coffee management is targeted at the coffee plant for economic gain and high value 

trees/shrubs, hence, there is a need to initiate environmental services of woody species in 

forest coffee through carbon payment/carbon trading mechanisms so as to improve the 

livelihood of the local communities in and around the forest areas. 

F Crop production and livestock rearing were found to be the major livelihood strategies in the 

BER. Hence, Sinana Research Center, Madda Walabu University with partner organizations like 

Farm Africa, Oromia Forest and Wildlife Enterprise need work on high yielding crops and 

livestock so as to increase the economic gain of the local communities.  

F In the lowland agro-ecology, most of the grazing land was damaged due to uncontrolled grazing 

system and drought that affect feeding system of the livestock. Therefore, to improve the 

livestock productivity and livelihood of the pastoral communities, there is a need to search for 

alternative feed sources such as establishment permanent multipurpose fodder trees and 

shrubs. 

F There are rivers flowing throughout the year in the lowland and midland agro-ecology of BER 

without wise utilization by the local communities. Hence, awareness creation is crucial for local 
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communities and experts on utilization of the available water source for irrigation, human and 

livestock drinking. 

F Road infrastructure and transportation availability will have a large influence on the distribution 

of agricultural systems and agricultural diversity. Many subsistence farmers cannot sell their 

product because of poor road access and costs involved in transporting them to the market 

place. Hence, federal and regional rural road authorities should work by integration with 

agricultural and pastoral offices to solve the road and transportation problems.  

F Holistic approach from Madda Walabu University, Woreda Agricultural and Pastoral offices, 

Sinana Research Center, OFWE, Farm Africa, SOS Sahel Ethiopia, IWMI and other partner 

organizations is needed to sustain the BER resources via improvement of local livelihood 

mechanisms and capacity buildings.  

F Since pests and diseases are constraining the productivity of natural resources in the area, 

strong interventions need to be taken by governmental and non-governmental organization 

working in BER to achieve effective utilization of resources. 

F Policy implementers need to be capacitated through trainings and awareness creation 

programs for effective implementation of government policies and strategies on natural 

resources conservation. 

F Different technologies like energy saving stoves, irrigation schemes, agricultural machineries, 

livestock rearing technologies, improved varieties need to be disseminated and the pastoralists 

and the farmers need to be trained on the utilization of those technologies. 

F Capacitating and empowering formal and informal institutions found in the eco-region on 

sustainable natural resources conservation is crucial.  

F Adopting water harvesting technologies to the lowland agro-ecologies will help the local 

communities to tolerate climatic variability. 

F Building local communities knowledge on agrobiodiversity will play an important role in the 

improvement of livelihood strategies of local communities in BER since more diverse 

agricultural system increase nutrition, decrease land fragmentation, reduce disease, pests and 

weed from crop, increase the diversity over the area, manage the soil fertility, diversify incomes, 

create sustainable use of natural resources, keep air quality, increase ground water recharge 

and fodder/feed availability for the livestock. 
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ANNEXES 

  

Annex 4. Type of crops produced in different agro-ecologies of BER  

No Crop species  Types of crop  Lowland Midland Highland  

1 Cereal crop Wheat - *  *  

    Barley *  *  *  

    Oat *  *  *  

    Teff *  *  *  

    Maze *  *  *  

    Sugar cane -  *  - 

    Sorghum *  *  - 

2 Pulse crop Field pea *  *  *  

    Faba been *  *  *  

    Lentil - - *  

    Chickpea *  *  *  

    Mung bean *  - - 

    Soya been *  *  - 

3 Oil crop Linseed *  *  *  

    Sesame *  *  - 

    Black Cumin  *  *  *  

    Sunflower  *  *  *  

    Guzatia - *  *  

    Ground Nut - *  - 

4 Vegetable Garlic - *  *  

    Kale  *  *  *  

    Carrot - *  *  

    Potato - *  *  

    Tomato *  *  *  
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    Alangale - *  *  

    Onion  *  *  *  

    cabbage - *  *  

    Beetroot - *  *  

5 Fruit Banana  *  *  - 

    Mango *  *  - 

    Papaya *  *  - 

    Apple - - *  

    Avocado *  *  - 

    Lemmon - *  - 


