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ABSTRACT

Ethiopia is one of the most severely affected country in the Eastern Africa particularly in
rangeland degradation which resulted in decline in productivity and qualities of pastoral range
resources, loss of bio-diversity and suffering of the people and animals in chronic food
shortage. The full implication of loss and degradation of rangeland resources as well as main
causes must be recognized in order to conserve the range resources of the country. The main
objective of this study was to assess the impacts of rangeland degradation on the livelihood of
rural pastoralists in the Yabelo districts. The data for this study were collected using survey
guestionnaire, guided interview, observation, and focused group discussions. Two Kebeles were
selected purposively where rangeland degradation is high and the problem of food insecurity is
observed. Eighty five households were considered for analysis of data. Household size from each
Kebeles was selected based on the Kebeles population proportion. The results of investigation
showed that rangelands of study area is highly degraded .The area once three decades years ago
were under a good rangeland resour ces are changed in to new condition. Increase in human and
cattle population presser which increases a demand on the range resources use and lacks of
alternative sources of resource use and land owner ship, incensement in crop cultivation which is
a newly emerging systemin the area are the major causes for range resources degradation in
the area. Moreover bush encroachment, lack of commitment at individual level and
organizations in range resources management are some of the prevailing causes of rangeland
degradation in the district. An impact of rangeland degradation which influences pastoral
livelihood was clearly observed in the study area. Therefore, it is suggested that among other

things diversifying the pastoral economy, implementing participatory rangeland management

Xi



technique, incorporation of local knowledge privatizing the land, mobilizing the pastoralists on
resources management and conservation, creating sense of ownership and reduce the rate of

population growth through family planning must receive policy attention to reduce degradation

of rangelands and to secure pastoral livelihood.
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CHAPTER ONE

1. Background of the Study

1.1. Introduction

Rangeland degradation is the most extensive amungngjor types of current land use pattern
and few countries have less than 50% of their palstands degraded (World Bank, 1992). De
Queiroz (1993) suggested that the reference pomtaingeland degradation when measured in
terms of beef that can sustain is the potentialmhtommunity that provides the highest grazing
value for beef cattle production. This indicatesttione of the major aspects of rangeland

degradation is reduction in productivity.

Rangeland degradation is a worldwide problem whiohstitutes the largest biome (major
ecological system). Its impact has recently beeiowse problem due to the multiple causes such
as climate change (increase in temperature, exgard tropical cattle disease, loss of bio
diversity, and drought), increasing in human angmah number or population which creates
pressure on range resource management regimes,Z80B).Pastoralism is a livelihood which
extensively followed across the world. It suppasenty million peoples, being practiced in

25% of the world and providing 10% of the wortdsat production (FAO, 2001).

However, research studies about pastoralism a$ihiboel strategy and rangeland resources
around the world and at large in Africa depictd tktzere is a marked deterioration of rangelands
with a shift in vegetation composition, i.e. des®an the proportion of unpalatable grasses,
bushes/shrubs and absence of water in the rangelhioth conforms to other reports (Abule,

2005).



African pastoral systems in the several decadee hatome extremely vulnerable to recurrent
livelihood shocks and negative trends that havesedwa substantial and long lasting decline in
the welfare of pastoral sector. The sustainabitifythe pastoral mode of production has

significantly undermined by exposure to the exogsnaressure of natural and manmade shocks
especially recurrent droughts, violent conflicts, appropriate interventions and governance

(W/Georgis, 2008).

Rangeland development in Africa have failed totabate towards improved bio-diversity
conservation and livestock production (Angassa@bd,2008b).This has been attributed to poor
understanding of ecological ecosystems and toadit practices by policy makers (Tefrea et al
;2007).The participation of local communities amk of their ecological knowledge could
therefore help policy makers and researchers etbet understand the ecosystems and

contribute to sustainable management (Reed €1G8)2

In Ethiopia, rangelands perform numerous functidhat have significant ecological and
livelihood values for many parts of the lowland tpaalists and agro pastoralists. The rangelands
of Ethiopia cover more than 60% of total area arel the major sources of livestock feed
(BLPDP and PFE, 2004).These areas are charactebyeldw land plains relatively harsh
climate with low moisture, unreliable and erratainr fall and high temperatures (Ayana,
2007).0f the total livestock population of the ctywrabout 40% cattle, 75% goat, 25% sheep,
and almost 100% of camels are raised in the randsldAlemayehu, 2004). Moreover, in
Ethiopia about eight to nine million pastoralisesCOI/VOCA, 2008) of an estimated national
population of 70.7 million (World Bank, 2008), harbAfrica’s largest livestock population.

Pastoralism is cultural and economic system tleerchines and is determined by social



structure, resources management, productivity, etraghd social welfare mechanisms in

communities founded on livestock rearing as primergnomic activity (Nori et al;2008).

However, studies shows that, in Ethiopia gaps & d¢bnservation, reserve network leave the
regions of rangeland particularly under represemain formerly protected areas. Remaining
rangeland in the country is threatened by unsumitéenland use, specially overgrazing, bad
farming, mining and conservation to crop lands.tétaism has been subjected to multiple
pressures which have undermined its resilienceagsoklife. Given the incentives and support,
however, it could prove to be an even more proglacind valuable aspect of rural livelihoods,

not least of all because so many people depentifontheir sustenance.

So, recognizing this for different actors was #erapt made to help pastoralists in the study
area through identifying the causes and conseguef rangeland degradation and to
introducing different types of rangeland managentechniques based on the rangeland
resources and strengthening the traditional intgtits to reduce rangeland degradation through
proper management and finally improved pastor&liimods .Therefore , in line with these this
study was prepared a base line assessment andeomd the current status of rangeland
degradation and its impact on the rural pastbvalihood in selected Kebeles of Yabelo
Woreda of Borena Zone with a special focus on dheses that are leading to prevailing

situations and its impact on pastoral livelihood.

1.2. Statement of the problem

Rangeland provides a wide variety of goods andisesvdesired by society including livestock
forage or grazing, wildlife habitat, water, mineralsources, wood products, wild recreation,

open space and natural beauty or quality of enmient. The geographic extent and many



important resources of rangelands make their praperand management vitally important to

people everywhere.

The world is under subsistent pressure to reducel fasecurity, soaring food prices and
deepening poverty due to the projected increaseuman population of about 8.3 billion by
2030 (UNPP 2008). Pastoralists and wild life haweegisted in Africa rangelands for hundreds
of years. In the past, the conflicts between liwelstpopulation and wild life were minimal
because the human and livestock population was|samal widely dispersed. However,
competition for scarce grazing land and water resssuis increasing and potential for conflicts
between wild life managers and livestock ownerswgng .And due to the multiple use of
rangelands, decision for allocation of lands fonsmrvation has often faced resistance from the

pastoralists (Kideghesho, 2007).

Rangeland is prominent feature of Ethiopia andnigca degradation problem and impacts
associated with it are many. Among these, degradatf range affecting the livelihood capital
of the people, the existence and availability alurel resources such as organic matters, fauna

and flora.

Yabelo Woreda of the Borena Zone is one of thegdaghere rangeland is highly degraded due
to different factors such as population growth,i@gtural encroachment, land degradation,
blocking internal migration routes and climatic iadility. Therefore, research based solutions
which could assist Yabelo Woreda to reserve theqe® of degradation and which aimed to re-
establish healthy grasslands are one of valueegiet used to improve the self reliance,

resilience and livelihood of Yabelo Woreda popuwlati So, this study attempted to assess the



impacts of rangeland degradation on rural pas&igiliivelihood, the causes of degradation and

identified proper rangeland management techniquésai study area.

1.3. Objectives of the study

1.3.1. General objective

The overall objective of this study was to asséssimpacts of rangeland degradation on the
rural livelihood, identify the causes and impadtsamgeland degradation and review rangeland

management techniques in the study area.

1.3.2. Specific objectives

The specific objectives of this study are:

+ To assess the impacts of rangeland degradatioheorutal livelihood in the
study area;

« To study the causes of rangeland degradation;

¢+ To explain the status of rangeland degradation; and

+« To describe different approaches of rangeland nm&mnagt techniques in the

study area.

1.4. Research questions

The study was attempted to answer the followingassh questions.

» To what extent rangeland degradation impacts omufa livelihood in the study
area?

» What are the major causes of rangeland degradatithe study area?

» To what extent rangelands are degraded?

» What are the methods used to manage rangelandces@u

5



1.5. Significance of the study

The purpose of this research study was to assessnipacts of rangeland degradation on
livelihood of rural pastoralists, to identify theajaor causes and consequences of rangeland
degradation and to review different techniquesasigeland management. So, the results of this

study would:

» Serve as an important input for governmental andgmvernmental organizations,
development agencies, environmentalists, planpeilgy and decision makers;

» Enriches knowledge on rangeland use pattern isttily area;

» Provides basis for other researchers as starting { conduct further investigation
in the area under study;

» May add the existing literature and serve as amthli source of reference; and it
would enables the concerned body and rangelandtexjoetake measure and fight
the problem on time. No matter how the problem mpenceived locally the result of
this study might hold true for other similar regsoim the country. Moreover, this
study would better the district as there is no jesly conducted investigation on

the problem at hand.

1.6. Scope of the study

The scope of this study was delimitated in thecddetesample Kebeles of Yabelo Woreda which
were showing high level of vulnerability of rangethdegradation. This study sites was chosen
due to the conditions that are highly showing thespnce of range resources degradation i.e. the

rangelands are changed in to cultivation land, wetli productivity and the rural peoples are



suffering in food insecurity. Moreover, this stuldgs been delimited due to the time and budget

constraints to cover all areas of the district.

1.7. Limitation of the study

This study was limited by the following factors:

» Shortage of time and materials:-as this study veeslected in-work place, it would
have its own negative impact on the achievementeeobbjectives. Similarly, budget
constraints were also limited factors to afford thkk necessary equipments required
for the accomplishment of the research work.

* Unwillingness in some respondents of questionnaaed lack of more relevant

literatures to correlate may study with others wssnme of the limiting factors.

1.8. Organization of the study

This study was organized in to five chapters .fitst chapter was present the back ground of
the problem, statement of the problem ,general sppetific objectives ,research questions,
delimitation and limitation of the study. The sedarhapter was dealt with relevant literature
reviews that are essential to understand rangetfgtadation. Chapter three presents the
materials and methods including areal descriptioth® study area .The fourth chapter covered
the results and discussion part and the last chaptere covered conclusion and

recommendations.



CHAPTER TWO
REVIEW OF RELATED LITRATURE

2.1. The concept of rangeland degradation

We define rangeland degradation as a decreasdam ppecies diversity, grasslands plant
height, vegetation cover, and plant productivityecBntly degradation has also mean
deterioration in ecosystem services and functisnsh as decreased water and soil conservation,
recreation values, carbon balance and so on (R8B)Eangeland is considered as degraded
when pastures are getting un attractive by livéstand support only low stocking rates
(Rischkowskyet al; 2003).Thus, degradation in general manifestscirgein productivity and
affects the capacity of rangeland to sustain ggaammals.

Rangeland degradation is the most extensive antenggjor types of current land use and few
countries have less than 50% of their pastoraldatebraded (World Bank, 1992). De Queiroz
(1993) suggested that the reference point for langedegradation when measured in terms of
beef that can sustain is the potential natural camiy that provides the highest grazing value
for beef cattle production. This indicates that ofi¢he major aspects of rangeland degradation

is reduction and productivity.

2.2. Causes of rangeland degradation

Rangeland degradation is occurring as a resultoofmzing management plans, removal of
vegetation for fuel wood and no clear authorityarigeland ownership .The major indicators of
rangeland degradation are shift in species cortipnsioss of range bio-diversity, reduction in

biomass production, less plant cover ,low smallinamt productivity, and soil erosion(Ahmad



and Ehgan,2012).According to the same authors @hstommunities have some realization
about the range land degradation by assessing litiestock production or health, forage
availability and travelling in search of forage.Wever ,the impact of rangeland degradation on
the other services like carbon sequestration,er@ation of plant and wild life bio-diversity,
water harvesting and spreading infiltration and ynatier environmental services are either not
monitored, documented or disseminated the infomnatimong the various sectors of society.

The main scholarly mentioned causes of rangelagchdation are explained as follow.
2.2.1. Climate change

Climate change affects the amount and distributibpastures and water points. Although the
long term impacts of climate change are difficalptedict, the most important predictions made
by climate change models are of raising temperatared changes in precipitation with an
increased number of extreme events (Mortimairal;2009). Erratic and unpredictable rain fall
along with extreme weather conditions and longer more frequent droughts would affect the
sustainability and efficient use of rangeland reses. The availability and productivity of
grazing areas, and existence of water points, waiehcritical for livestock survival during the
dry seasons, are bound to decline with marked cprsees for mountain livelihoods. The
pressures associated with human population groggbnomic development, land use change,
and climate change are major challenges facingetand development professionals and

practitioners.

Rise in temperature and rainfall has been measairdte Inner Mongolia Rangeland Ecosystem
Research Station in the last 20 years. With inereéasemperature have come more dry land,

windy periods and hence increased erosion evehsn@ al .2003).



2.2.2. Overgrazing

Setting stocking at higher density has commonlylted in a decline in the most palatable
perennial species and an increase in less fawsgadcies (Oba and Kotile,2001) .UNEP single
out human impact specifically, livestock graziag being the cause of irreversible degradation
which prevailed during the past two decades. Adicgrto the World Resource Institute (WRI,
1992), overgrazing is the most pervasive causeibfdegradation. The study in china showed
that in some cases low lying prairie rangelands fawreased salinization as a result of

overgrazing (Blench and Florian, 1999).

2.2.3. Encroachment of rain feed agriculture in ragelands

Recent encroachment of rain fed cropping in tolibter pasture land can be understood as a
response to newly created national polices foreiased food production and increased
emphasis on cash crops as producers of foreighaege (FAO,1993).Thus value exchange
relationships between pastoralists and farmers Hawdken down .This types of range
degradation is widespread in the Near and Middi Eemd in Africa ,particularly in the Eastern
and south Eastern ,where agriculture and pastoralin the past were in balance with
environmental conditions .The accelerated rangetiegtadation should be considered in parts
as reflection of unequal economic development awbss to resources at national and local
levels; and also linked with poverty, inadequatsotgce management and poor infrastructure

(Raj,2005).
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2.2.4. Bush encroachment

Bush encroachment is the suppression of palatablesgs and herbs by encroaching woody
species often unpalatable to domestic livestockr@/2805).The ecological succession in the
Borena rangelands indicates that the potential hef grass lands is threatened by bush

encroachment in many areas (Alemayehu and Mengi4).

This types of degradation occurs where indigendusibs and trees encroach on to former
grassland areas and changing them to various fofrstrubed grasslands .On the other hand
,the density of trees and shrubs may increasetimdkets or various wood types and reduce the
relative amount of grass and therefore livestoadpction(Raj,2005). Invader bushes have
started to produce seeds in abundance and sodtedrepportunities for establishment of new
generations of bushes (Blench and Florian,199%9dme instances woody encroachment is
speculated due to lack of foraging by livestoakd éack of fire .Thus both over use and under

use have been implicated in affecting vegetatiamadyics (Herlocker,1993).

2.2.5. Sedentralization

The effect of over population and government pedicon agriculture ,food availability and
increased povert have contributed to the Sederdtain of pastoralists
(Alemaeyu,2005).Herlocker (1999) in Alemayehu (2088dentralization of pastoralists lead to
concentration of people, livestock ,farming andeottypes of land use centered on permanent
water supplies . These sites become centers ofusesof range land resources and subsequently

resulted in rangeland degradation and reducedibeydity.
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2.2.6. Drought

The frequent drought in the many parts of the werltty lands and notably in Africa is a
prominent factor, which has contributed to rangegrddation. The crisis in the pastoral
production systems of the shale in the early 1%Hasved the great repercussion of sequence of
dry years on the range land degradation .When tkedleought and over grazing together, the
effect on the productivity of rangeland is doubkarbled (Herlocker,1993).Prolonged drought
including a shortage and erratic rainfall can eaaserious range degradation .Rain fall during
drought is hardly adequate to allow grasses to gaod unable to fill the surface water

ponds(Alemayehu,2004).

2.3. Impacts of rangeland degradation

2.3.1 Impacts on livestock assets

The most important of assets owned by the pasitgals their livestock .The fact that
pastoralists coincides with the fact of being ownand herder of livestock .It is through the
possession of animals that the full personalitghef pastoralists is realized from birth to death
(Brooks,N;2006).However the cumulative effect o tiramatic change in the size of grazing
lands and loss of strategic pasture and wates dr@s already led to a severe decline in the size

of the individual livestock holding and eventuaktiition.

2.3.2. Impacts on soil

Long trees and shrubs have been found to impravatlrients status of their close surroundings
in semi-arid shrub communities, arid grasslaridgpical and sub-tropical savanna ,east r n
Sahel ,savanna ,eastern Africa savanna and Souftfieca savanna (Belyskgt al;1990).All
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the studies which measured carbon ,nitrogen ,gtwsp revealed consistent horizontal pattern
in the top soil. The content of these elementsidedradually as a function of a distance from

the trunks and significantly lower in open grouhdrt sub-canopy soil (Georgiadis, 1989).

2.3.3. Impacts on food security

Periodic drought is a characteristic of the lowlgraktoral productions in Ethiopia. Even in
climatically normal years, there are localized pat the lowlands which suffer from drought
many famines of various magnitude have affectdre pastoralists ,the most one is being
droughts of 1973/1974,1984/1985,1994/1997,19920@0 and2002 to 2003.The famines of
2002 t0 2003 was one of the worst impacts of dnbug recent years ,which has claimed
thousands of animal and human lives in Borena ,8and Afar regions. In some areas about

80% of the entire animal population is estimatetdale criminated (Yonis Berkele, 2002).

2.3.4. Impoverishment of biodivertsi

According to the convention on biological diversitiyarticle 20 “biodiversity “is defined as the

variability among living organisms ,from all souscecluding inter alia ,terrestrial, marine and
other aquatic ecosystems ,and the ecological comgdlevhich they are part; this includes the
diversity within species ,between species andosgstems (CBD,1992);the diversity of species
on earth constitutes a natural heritage and lifgoert system for every country and all people.
But species are disappearing at 50 to 100 timesaheral rate largely due to human activities
including over exploitations of biodiversity, hadiitdegradation and fragmentation, climate

change, pollution and invasion by induced spe&adirf, 1999).

13



2.3.5. Impacts on the rangeland ecosystem

Changes in the natural vegetation dominated bygtass layer leading to dominance by woody
cover, and increase in unpalatable forbs are cermidas a threat to range conditions (Oba et
al;2000).0Overall woody vegetation reduces grassrctivough increasing the competition for
available water and nutrients and reducing thehimg the grass layer (Thurrow,2000).Increase
in woody plant encroachment and herbaceous b®mesduction are negatively correlated

(Gemedo Dalle,2004,0ba and Kotile,2001).

2.4. Rangeland management

Rangeland management and improvement is alwaySieuli task due to the interactions of
various biological ,environmental and social faciends have been changed from traditional
range management approaches like looking andsiieguwonly the biological factors and
ignoring the social and traditional aspects of eanganagement to community based and co-
management approaches .It is hard to determine vé#hee of rangeland in terms of
environmental services like carbon sequestratiatershed management ,bio-diversity and eco
tourism .In arid and semi arid areas rangelanelshee major free grazing areas for livestock all
round the year (Mirzat al;2006,and Ahmad and Islam,2011).However, many factach as

climate, human ,animals are causing degradatisangfelands .

Most pastoralists are poor and dependent on ramgjelasources .Traditional management
practices were sustainable, but increasing pressuiand and in appropriate management and
development policies are causing degradation @felarea of rangeland. For example, it has

been reported that nearly 50% of Tibetan plateagrads lands are degraded (Wilkes, 2008).The
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geographic extent and many important resourcesanfelands make their proper use and

management vitally important.

2.5. Pastoral livelihood

A livelihood is defined as “the capabilities ,asgeicluding both material and social resources )
and activities required for a means of living (@ar,1998:4).Ellis,(2000:10),a livelihood

comprises the assets such as natural, human, f&haard social capitals ,the activities ,and
access to these(mediated by institutions and Isoegalations )that together determine the

living gained by the individual or household.

A Livelihood comprises the capabilities, assets aciivities required for a means of living. A
livelihood is sustainable when it can cope with aedover from stresses and shocks and
maintain or enhances its capabilities and asseltsrimw and in the future, while not undermine

the natural base (DFID, 2000).

2.5.1. Sustainable livelihood

The idea of sustainable livelihoods was first idtroed by Brunt land Commission on the
Environment and Development as way of linking sextonomic and ecological considerations
in a cohesive, policy-relevant structure. The 1@8fted Nations Conference on Environment
and Development (UNCED) expand the concept, esheamthe context of Agenda 21, and

advocated for the achievement of sustainable heell as a broad goal for poverty eradication.

Sustainable livelihood is a livelihood that cape with a recover from economic ,social and
natural “stresses and shocks and maintain or eehiggicapabilities and assets both now and in

the future ,while not undermining the natural re@seubase” (Carney,1998:4,Scoones,1998 in
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Assefa,2007).Therefore, due to the fact it considee factors that mediate access and climes in
addition to assets and activities ,the current ystuths adopted the definition of

livelihood(Ellis;2005).

2.6. Approaches of rangeland management

2.6.1. Approaches of rangeland mag@ment in Africa

Rangeland management systems or approaches refmproduction systems use to exploit the
rangeland through grazing. Rangeland managememnbagpis a combination of many factors
like biological (vegetation, animals), physical ifthte, topography etc) and social (need,
importance and participation).The objective of ngermaent programs may vary but optimizing
the return by manipulating the range ecosystemhés ultimate goal of any management
intervention. Despite its crucial contribution as source of livelihood for an ever-increasing
human population ,Africa pastoralism in particuldémas remained a low priority concern in
development policy agendas of most governmentsause of the tendency to view it as a

transitory mode of life with little prospect of sigss(Rass,2006).

African pastoral systems in the has several decablave become extremely vulnerable to
recurrent livelihood shocks and negative treniat have caused a substantial and long lasting
decline in the wale fear of pastoral sector. Thetanability of the pastoral mode of production
has significant undermined by exposure to the exoge pressure of natural and manmade
shocks especially recurrent droughts, violent cotsfl in appropriate interventions and

governance (Devereux, 2006; W/Georgis, 2008).
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Rangeland development in Africa have failed totgbate towards improved bio diversity
conservation and livestock production (Roheteal;2006;Solomonet al;2007;Angassa and
Oba,2008b).This has been attributed to poor uraleigig of ecological ecosystems and
traditional practices by policy makers(Tefresa al ;2007).The participation of local
communities and use of their ecological knowledgeld therefore help policy makers and
researchers  to better understand the ecosystemsd cantribute  to sustainable

management(Verliaden and Dayot,2005;Retesd; 2008)
2.6.2. Approaches of rangeland management in Ethicgp

Rangeland resources management in Ethiopia is & labout how a natural resource in
Ethiopia’s pastoral and agro pastoral areas areageghby women and men. It describes how
local people often in co-operation with developmenrganizations attempt to pursue their
livelihoods from the rangelands while at the sammeetsustaining and conserving their
environment .Both women and men living in draydaareas have an intimate knowledge of
their environment ,related to their different usesl management of natural resource .Further
gender has been shown to be a key determinantgbtsri to and benefits from natural
resource(Watson,2005) while it has also been prévangender relations have a direct impact
on their use ,management and conservation. To eetlve risk of rangelands degradation
Ethiopia employees different approaches of rangel lmanagement in pastoral areas of the

country.
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2.6.3. Approaches of rangelamianagement in Borena

Zone of Oromia Remgpal State

Borena pastoralists have managed their pasture veatdr resources by using their own
indigenous knowledge and experiences without angreal support and interference for about
hundreds of years. This local range resources neanaigt approach was based on the interaction
between grazing animals, plants and the communmitigsnon-ling components such as rain fall,
soil and minerals playing a fundamental role. lis $ystem the role of herders is to manipulate
herds mobility in accordance with available fodded water resources(Oba 1998:3) Watson
stated that Borena have strong set of range reseugoverning indigenous institutions that said
to provide them with a coherent internal goveogafWatson,2003). Access to and use of
resources is shaped by several of overlappingumistns, regularized practices and a set of rules

and organizational decisions (ibid).

The Borena social structure provides a frame wafrkwvhich pasture and water resources
management is carried out at two broad levelgadfitional administrative structures (Boku
2000:34).These two levels are namely “administrafrom above” administration from within
two levels, the former by gada system(the highéstimistrative body not only in resources
management but also in all other social affairsasffar as Borena social structure is concerned)
and the latter is the management of tula,deefswgl clan arrangement(ibd:34). Boku argued
that ownership right and administrative respongybilor running the wells is based on clan
while that of the pond is based on territorial srstich as village or other geographic unit .The
people who reside in the same madda usually megffatent water sources to discuss how to
share pasture and water resources among the iahtbitising resources together (Halake

2010:32).
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2.6.3.1. Traditional grazing management

Traditional knowledge in natural resources managémead utilization has playing important
role in improving and developing land use systenthimm world(Angello,1996).The pastoralists
have been using the traditional grazing managememntder to cope up with the relatively arid
condition of the environment, Prevent grazing anduee sustainability of the resources base.
Pastoralists use flexible grazing strategies olletheir grazing management is the result of their
cumulative knowledge about resources, assessmeaangé conditions and distribution of rain

fall (Ayana, 1999).

The Borena pastoralists have managed their pastiewater resources by using their own
knowledge and experiences without any external atind interference for hundreds of years.
This indigenous resources management systenasedb on interaction between plants
,grazing animals and the local communities witn-living elements of rain fall and soil

playing a key role of herders is to manipulagedis mobility in accordance with available

fooder and water resources (Oba,1998:3).

2.6.3.2. Destalking

The accumulation of animals is a proven livelih@bichtegy ,when the primary grazing land is
commonly owned and in the face of periodic digastehich threatens to reduce the herd
(Kauffmanet al; 1997).Income from livestock assets in pastoralcaf is primarily in the form

of products produced from the livestock themselyather than in cash obtained from the sale

of the livestock .
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2.6.3.3. Introducing seeds

Native grasses not only provide necessary halfibatmany native animals ,they provide a
sustainable pasture base for animal productioncandperform well as exotic species under
harsh conditions (Oba and Kotile,2001).Many exofipecies with exception of buffer grass,

generally fail to persist due to drought or inifersoils (Blench and Florian,1999).

2.6.3.4. Prescribed dilire

Wild fires usually happen during extended dry pesi when soil moisture levels are low and
plants are severely stressed and result in reddoeglge yields and other undesirable effects
(Ayana,2007).The same author stated that plansiegsential to safe burning and should be
done well in advance of the proposed burn date dlan should cover objectives ,what areas
to burn ,pre-fire management practices needed &t the objectives and how to conduct the

faire .
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CHAPTER THREE
RESEARCH DESIGNS AND METHODOLOGY

3.1. Study area description

3.1.1. Location and size of tiveabelo Woreda

Yabelo Woreda is found in pastoral areas of Bordomae of Oromia Regional sate, Ethiopia.
Astronomically the district is located betweeh28’ 12.7” North Latitude and 382’ 52. 6” E
Longitude and relativelyhe district is bounded by Arero district of Boredane in east, Mega
districts of Borena Zone in the south ; Telltalstrict of Borena zone in the west and Dugda
Dawa of Borena zone in the north. Yabelo is thetabpf the Woreda which is 565 kms far
from Addis Ababa. In relation to other Woreda ofr&twa zone Yabelo is the largest Woreda
with an estimated total area of 555,000 ha (Souwrebelo district office of rural agriculture and

pastoralist development office).
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Figure 3.1.Map of satate of Ethiopia,Oromia regionbstate,Borena Zone and staudy area

3.1.2. Topography and Climate

The climate of the study area is hot for most ef year .The rain fall is erratic and variable and
dominantly a bimodal pattern. The main rainy sedasofiGanna” that runs from mid-March to
the end of May and which accounts about 60% efttihal rain fall occurring in the area .The
short rainy season in the area is known as “Hadayy runs from mid-September to end of
October ,which accounts 40%of the total rain faticurring in the area .The amount of rain
fall varies from a maximum of 700mm to a minimef 500mm with an average rain fall of
600mm .The overall average temperature ranges frogan maximum 28 to mean minimum

14°C.
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The topography of the district dominantly composéglains and the elevation varies from
1450m to 2200m above average sea level (sourceslalstrict office of rural agriculture and

pastoralist development ).

3.1.3 .Land use

According to the estimated data from Yabelo distdffice of rural agriculture and pastoral
development about 292,028 ha (52.62) and 11,97(21i®) are for grazing and cultivation
respectively. The rest of land of the districoicupied by several land use patterns such as
forest(both natural and manmade),bush lands ,dlands, open wood land, exposed sand soil

surface, urban land ,un cultivated land, and otl{ses table 3.1 below).

Table 3.1.Land use pattern of Yabelo District

Number Land use Size (ha) Percentages
1 Grazing land 292,028 52.62
2 Cultivated land 11,971 2.19
3 Forest Land 39,129 7.0
4 Dense bush land 147,000 26.49
5 Uncultivated land 62600 11.3
6 Others 2272 0.409
Total 555,000 100

Source: Yabelo Woreda office of rural agriculturel gpastoral development

23




3.1.4. Vegetation cover

The type of vegetation that are covered Yabelo aarare mostly characterized by sparse
vegetation mainly composed of grasses ,naturaister like acacia tree and manmade forests
like Acacia albida, Boswellia papyrifera,Casuareguisetifolia, Commiphora Africana,Croton
macrostachys,Delonix elata,Dovyalis abyssinica,Ngai oleifera,Olea Africana,Schinus
molle,Sesbania sesban,and Juniperus procera.(Séabeto district office of rural agriculture

and pastoralist development )

3.1.5. Livestock population

The Yabelo Woreda pastoralists and agro-pastasais traditionally depend on cattle, goat and
sheep for household food security and a few donkeye, camel, and chicken. Currently from
the total livestock population, the largest numbdaken by goat (222,779) and cattle (265,877).
Sheep, camel, donkey, mule, and chicken account319y7 44,042, 6646, 833, and 92,470
respectively in 2013 (Source: Yabelo district d#fiof rural agriculture and pastoralist

development)
3.1.6. Farming System and livelihood strategy

It is known that agriculture is the back bone ofiigpian economy and the rangelands are the
major sources of livestock production. The Yabelor®da rangelands are dominant source of
food and house hold income. According to the Yab#lareda office of rural agriculture and
pastoralist development office  there are 25 pe#asassociations (PAs). Out of the total
population of the district about 68% deepened puoal pastoralism, 32% on agro-pastoralism

for their livelihood .The cultivated and graziraptl of the Woreda is estimated to be 11,971
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ha (2.19%) and 292,028 ha( 52.62%) respectivelyroAgstoralism is a newly emerging

phenomenon in the Yabelo rangelands.

3.1.7. Demographic characteristics

According to the Central Statistical Agency (CSA02) and house hold survey data the
Yabelo Woreda has a total population of 98,730wmbich 49,582(50.23%) are males and
49,148(49.78%) are females .The crude densitiethefWoreda is about 0.18 persons/per
hector . The total population of the two selecteeb&es namely Dada Yabelo and Dikale
according to the report of Yabelo Woreda pastoldlopment Bureau (2013) is about 527 and

816, respectively.

3.2. Research methodology

3.2.1. Research design

The research approach that was applied in thisyswas mixed research approach, which
involves both qualitative and quantitative apprascho investigate a complex problem. This
approach was used because efforts were made toblettes insights and understanding about
the impacts of rangeland degradation on the pdstwelihood of the district. Thus, the

combination of qualitative and quantitative teicjues were used to conduct this study by
cross checking the relevance and accuracy ofi#te or information that were gathered
through different tools and techniques. The tmstthiness of a study can be ensured if the

findings of one method are sub stained by the q@eswell et al; 2003 cited in Degefa, 2005).
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3.2.2. Sample size and technique

A two stage sampling technique was utilized toemdllithe primary data. Firstly, two villages
Dikale and Dida Yabelo were selected purposivelyad25 Kebeles in the district. At this stage
very great care was taken to select Kebeles thatdrrepresent the district in terms of physical,
socio-economic and organizational characteristigfficgeently. Following this, the sample

household heads were selected from each kebiglg sigstematic random sampling method.
Accordingly, about 527 and 816 registered householdDikale and Dida Yabelo villages are

identified.

To determine the sample size (n) of the househblase to participate in the study; the sampling
formula which was developed by Cochran, was usdtl @idesired degree of precision for
general population. In this case, population vaeidp) is a household unit variable which is

given as:
n =R/ (N-1) +Z°PQ where; n=sample size of house hold
P= housing units variable (rural household)
Q=Townusehold=1-p
N=total number of housing units
Z= Standardized normal variable and its vaéiha¢ corresponds to
95% confidence interval equaB6

d= allowable error
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According to the data obtained from districts agjtiore and pastoral development office (2014),

there are about 98,730 household units; out ofithj341 households (p) are town inhabitants.

Hence; n= (98730) (1.9%).96) (0.04Y (0.05f(98730-) + (1.96Y0.04) =59

Therefore n = 59 was the minimum sample size ooling units for reliable results .However,
to be safe in case of non-cooperativeness o$dimid, unforeseen problems during data
collection and other cases the sample size wagdsed to 85 household heads. Then, the
sample size was taken from each village on theshafshousehold proportion. Accordingly 34

(40%) respondents from Dikale and 51(60%) respaisdieom Dida Yabelo have been taken.
3.2.3. Types and sources of aat

Both primary and secondary data were gatheredhfsrresearch .The primary data which was
utilized to this study were open and close-endedsébold questionnaires, focused group
discussion, key informant interviews and photogsa@@econdary source of data such as reports
of different years from the district office, booksublished and unpublished) from the Addis
Ababa University and Adama science and Technologyitute, journal, internet, research
articles and documents of different years from@remia regional state pastoral development

and rangeland management office were utilizedHr study

3.2.4. Procedures and tools of data collection

In the study both primary and secondary data weseduby employing quantitative and
gualitative methods. The primary data were coldig using structured and semi structured
interviewing guides. The questionnaires were filbydsample households living in two villages

and interview was held with numerous individualsgiag from the elder group community to
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officials and experts in the field. Some of theeiniewees were elderly persons, kebele official’'s
youngsters, women’s, development agents (DAs)eaperts at the district office of the pastoral
development and rangeland management office. Fdd@seup Discussion was also conducted
with elder pastoralists who have been there fooray Iperiod of time to gather information

related to historical records of the rangeland ueses.

3.2.4.1. House holdsey

To collect the socio economic, organizational arstifutional situations of users, on house hold
assets and, demographic information from the sampbesehold’s structure interview
guestionnaire was used. The issues covered inuheys were demographic information of
sample respondents, educational back grounds opleanespondents and their families,
livelihood information including the main source @buseholds’ livelihood, causes and
consequences of rangeland degradation, rangelandrsip and trends of degradation among
the private and communal lands, and rangeland nesnewgt practices in the study area.
Accordingly a survey of 85 sample respondents io Kebeles was undertaken. In conducting
interview Four enumerators who have knowleddput the area ,culture and language have
been recruited and trained before the work dhfjlquestionnaires and participated under the
data collection under the serious guidance of meutfhout the data collection based on the

schedule and filled the questionnaires carefully .

3.2.4.2. Field obsetim

To understand the grass root level causes, leelegradation and impacts of rangeland
degradation on the pastoral livelihood the resesrchptured various data through observation

and documented them through photographing. Thexefditempts were made in the assessment
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of rangeland degradation and its impact on thd fiwelihood of pastoralists and the problem is
serious in the study area so that some recommendatire suggested and pastoralists are

motivated to mobilize their community on the issunel to take measures on time.

3.2.4.3 Focus group dission

In this study two FGD each of them contain six granembers were undertaken among the
adult pastoralists of Dida Yabelo and Dikale kelreledents. Accordingly, four focused group
discussions (FGD) two in each Kebeles of sampke wds conducted with elder farmers who
have been lived for a long period of time, and iinfation about historical back grounds of
rangeland resources, trends of rangeland degradat@wises of rangeland degradation, impacts
of rangeland degradation on pastoralists livelihbedt management practices in the district and
practices needed to be partied in the area anc#pensibilities of the pastoral communities on
the rangeland degradation issues ,the role of gavental and non-governmental institutions on
rangeland management and finally how to sustainréhgelands to the future generation was
clearly discussed among the group members of fgomsp discussion so that information was

gathered for recommendations .

3.2.4.4. Key informant interview

Interview scheduled was undertaken with elder peysiebeles officials, women’s, youngsters,
Development Agents, district officials pertain singeland resources and pastoral development

and NGOs such as PCDP.
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3.2.4.5. Secondary data

Secondary source of data was gathered from alrabdye mentioned source to complete this

study.
3.2.5. Methods of data analysis

The data that were collected through different némplies were analyzed by describing and
narrating (qualitatively) and using descriptivetisg (quantitatively). Therefore, qualitative data
was analyzed by using qualitative analysis techesgsuch as described and narrated in words.
Quantitative data that was collected from samplgsbbolds was analyzed by using stastical data
analysis techniques such as SPSS Package SoftRiagem, descriptive statics such as, mean,

frequency, percentages and chi-square tests wede us
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1. Socio-demographic and economic charactstics of respondents

4.1.1. Age and sex compositiaf sample respondents

Age and sex composition of house hold head wasdftoitbe an important factor that influences
rangeland resources and livelihood situation ofsetiolds in the developing countries like
Ethiopian in general and study district in partasulAccordingly in the study area sex and age
composition of sample house hold respondents wassiigated in the surveyrom the total
sample house hold head respondents about (55%) with the age group of 31-45 years
while 20% were within the age of 15-30 years anauali8% are found within the age of 45-55
and the remaining 5% and 2% found within 56-65 almolve 65 years old respectively (Table 4.1
depicts age of the sample respondents). The sexafathe respondents was dominated by male
respondents’. Out of the total sample respondelmtsita91% was covered by male while the
remaining 9% were females which were shown belo({able 4.2). The greater involvemexit
males in the study is because of males’ willingrtegsarticipate in the study their availability at

the field and females work load as compared to mpafgcipants in the area under investigation.
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Table.4.1.Age of the sample respondents in Dikalend Dida Yabelo Kebeles

Age Respondents Dikale and Dida YabkTotal
Kebeles
Dikale Dida Yabelo Frequency Percentage
15-30 15 17 20
31-45 24 47 55
46-55 8 15 18
56-65 2 4 5
Above 65 2 2 2
Total 51 85 100

Source: household survey

Therefore, from table 4.1 we can observe that mdpats are found in different age groups

which are important to understand the impacts aude of rangeland degradation and to receive

different information regarding the rangeland mamagnt techniques from the different age

groups with different understanding level.

Table 4.2. Sex of sample respondents in Dikale afida Yabelo Kebeles

Sex Respondents Dikale and Did&otal
Yabelo Kebeles
Dikale Dida Yabelo| Frequency Percentage
Male 26 51 77 91
Female 8 0 8 9
Total 34 51 85 100

Source: household survey
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Out of the total participants of the study abou¥@®&re found within the productive age group
and hence it is rational that they are engagediffierent economic activities and could be
actively participated in rangeland rehabilitatiggregram or strategy and will give a chance to

achieve the objectives of the study effectively.

4.1.2. Marital status of respalents

Marital status of respondents in the pastoralisirenment has a significant role in the resource
utilization management, and over all situationspastoralist livelihood, so that marital status
was included under the survey questionnaires aadtidtus of sample respondents in terms of
marriage was investigated under the survey.

Accordingly, results of the study showed that ab@kfo of the respondents were married and
4% of the totals were divorced and the rest 1% weigdowed and there was no single
participant in terms of marital status in the hdwdé survey study (Table 4.3)

Table 4.3.Martial status of sample respondents iDikale and Dida Yabelo Kebeles

Marital Respondents Dikale and Didd otal

Yabelo Kebeles

Dikale Dida Yabelo | frequency Percentage
Single 0 0 0 0
Married 31 50 81 95
Divorced 2 1 3 4
Windowed 1 0 1 1
Total 34 51 85 100

Source: household survey
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4.1.3. Educational status of respondents

Educational levels of the society affect house haddision. It determines the welfare of the
society such as income, health, and their attittaleards using of natural recourses like
rangelands. It may also enable the house-hold\e hade vision of their local environment. So
the educational status of respondents was assieseglsurvey. According to the data collected
from the survey, 82% of the respondents were iidlies, 9% can read and write and the rest 9%
of the respondents attained primary education. Fioenstudy participants there was no any
respondent who attained secondary, preparatoryniead or college diploma and degree
education.

Table 4.4.Educational background of sample househbheads or respondents in Dikale and

Dida Yabelo Kebeles

Educational status Respondents in Total

Dikale Dida Yabelo Frequency Percentage
llliterates 32 37 69 82
Read and write 2 6 8 9
Primary education 0 8 8 9
Secondary education 0 0 0 0
Preparatory 0 0 0 0
Diploma 0 0 0 0
Degree 0 0 0 0
Total 34 51 85 100

Source: household survey
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In general, table 4.4 shows that there is low |@fditeracy rate among the sample respondents
and this will be a challenge for awareness creadiorehabilitation program or strategy of the

rangeland improvement in the study area. So, tisee need to work hard on the education
sector to minimize the threat following educatiom@ck ground of the respondents and to

achieve a better food security without degradirggringeland resources.

4.1.3.1. Educational status of member households spondents

The data obtained from the sample respondentsradstated that the rate of illiteracy was high
among the members of sample households in the sitedy Accordingly, 71% were illiterates,
11% read and write, 5% attained primary educatldfp secondary education and the reaming
house hold members attained preparatory, collegrda and degree out of the total 445
investigated household members. The educationd ¢paxinds of member households of study
sample Kebeles are depicted below in (Table 4.5).

Table 4.5.Educational background of household memig of sample respondents in Dikale

and Dida Yabelo Kebeles

Literacy level Respondents in Total
Dikale Dida Yabelo Freq. %
llliterates 124 192 316 71
Read and write 46 4 50 11
Primary education 11 13 24 5
Secondary education 5 43 48 11
Preparatory education 1 1 2 0.5
Some college or technical Diplomg 2 2 4 09
Degree 1 0 1 0.2
Total 190 255 445| 100

Source: household survey
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4.1.4. Household size

The size of household members in the sample Kelielalso an important factor to determine
consumption of rangeland resources by respectivsdimlds’ members. Thus, family size of
each house hold was considered under the survaycdiéction. The average size of household
respondents is 10; with maximum house-hold of 18 mamimum size two. Table 4.6 —below

depicted that 60% of sample households of theoresgnts have family size between 9-
11,while 10% of them have family size between 2 anather 30% have a household family size

of between 12 and 20.

Table 4.6. Households’ family size of respondents Dikale and Dida Yabelo Kebeles

Family size Respondents in Total
Dikale Dida Yabelo

2-5 2 5 5

6-8 7 8 15
9-11 11 15 26
12-14 5 7 12
15-17 8 5 13
18-20 1 11 12
Total 34 51 85

Source: household survey
In general the survey indicated that 90% of the pamespondents have household size of
10.Therefore, the study area is highly charactdrizg fastest growth of human population so
that large family size. This largest house hok shay be a serious challenge to achieve food
security within a short period of time and assa@tding process also take a long period of
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time . Moreover, when the human population is iasheg at alarming rate, it is a more serious to

resist the impacts of rangeland degradation.

4.1.5. Ethnic group of respondents

From the total participants who were involved ie tstudy about 85% were Borena, and the
remaining 15% were Guiji ethnic groups (Table 4S0.,the results of study indicates that the
study area is characterized by almost homogeneabsic groups and this might be a good
opportunity to understand the local problemsilgas the study area and might also create
opportunity for the realization of the this reséastudy objectives.

Table 4.7. Ethnic groups of sample respondents Dikale and Dida Yabelo Kebeles

Ethnic group Respondents in Total
Dikale Dida Yabelo frequencyPercentage
Borena 29 43 72 85
Guiji 5 8 13 15
Somali 0 0 0 0
Others 0 0 0 0
Total 34 51 85 100

Source: household survey

4.1.6. The main source of livelibds of respondents

The livelihood characteristics of a given sociatyone way or other determine the way that
societies interact with their environment. Thuswds found important to dig out information

about the livelihood characteristics of each sachpleusehold under the study. Accordingly,
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animal husbandry is the commonly practiced old eg®omic system; as the ecological settings
of the district is more suitable for animal rearitigan for crop cultivation. The study area
pastoralists keep various stock types such asecajtlats, sheep, camel, and equiriesttle
keeping are the most favored one as cattle, besel®sng as a main source of livelihood, is
associated with some social values as well. Thans¢he pastoralists of the study area are
proud of having large size of cattle than othemeatipopulation size. However, they do not
consider the impacts of large number of cattle siz¢ghe rangeland environment.

As indicated in Table 4.8 below about 73% of shenple household respondents stated that
the major source of livelihood activities in ttedy area is animal production and about 27%
crop cultivation. According to the data obtainednfr the study household pastoralists, animal
production as the main source of their economytake a lion share as a means of livelihood in
the years between 2012 -2013 and followed by ayndeVveloped economic activity in the area
crop cultivation. Based on the data obtained frespondents the productivity of the cattle and
rangelands is highly degraded and households atkeirstate of livelihood problem or food
insecurity.

However, according to the inhabitants of the disttangeland, who were pure pastoralists in the
past, are currently begin combining crop farminghwanimal husbandry and practicing agro-

pastoral economic system.
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Table 4.8. Main source of livelihood of respondeatin Dikale and Dida Yabelo Kebeles

Main source of livelihood Respondents in Total
Dikale Dida Yabelqg frequency | Percentage
Animal production 25 37 62 73
Crop cultivation 9 14 23 27
Sale of fire wood and charcoal 0 0 0 -
Others 0 0 0 -
TOTAL 34 51 85 100

Source: household survey

As indicated in the above table animal productiorihie district is the main source livelihood.

Thus, the single most important source of cashhferhouseholds is the sale of animal products

such as butter, milk and milk products and fattenlo fact, to date extremely poor pastoralists

begin some crop cultivation activities in the aneth support of regional government in the area.

4.1.7. Trends of range lands in supporting pastordivelihood

About 78% of household respondents stated thatrdle of rangelands in supporting pastoral

livelihood is poor and need to be improved .Bubwth28 % of the respondents stated that

there is a moderate contribution of rangelandssuipporting pastoral livelihood in the study

area (Table 4.9).
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Table 4.9.Trends of rangelands in supporting past@l livelihood in Dikale and Dida

Yabelo Kebeles

Trends of rangelandsRespondents in Total

in supporting livelihood Dikale Dida Yabelo frequencyPercentage
Poor 27 39 66 78
Moderate 7 12 19 22

Good 0 0 0 0

Others 0 0 0 0

Total 34 51 85 100

Source: household survey

4.2. Trends in rangeland degradation in the study r@a

All informants said that shrinking of rangelandise of the common event of which pastoralists
encountered (Table 4.10). According to the respotsieoral history, the district rangeland

degradation was very much faster at present thah pd respondents believed that hundred
percent (100%) rangelands are in decreasinghratkéng trend in the study area and this can
be indicated in terms of reduction in annual ineoydecrease in livestock productivity and

shortage in terms of fire wood and charcoal.
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Table 4.10. Perception of respondents about theends of rangeland degradation in Dikale

and Dida Yabelo Kebeles

11

Yes/No Respondents in Total
Dikale Dida Yabelo Number| Percentag
Yes 34 51 85 100
No 0 0 0 0
Total 34 51 85 100

Source: household survey

According to the respondents the most importanicatdr of rangeland degradation is decrease

in livestock productivity followed by reduction iannual income (Table 4.11). Information

regarding to the indicators of rangeland degradatem depicted below in the table.

Table 4.11. Indicators of rangeland degradation iDikale and Dida Yabelo Kebeles

Indicators Respondents in Total

Dikale | Dida Yabelo| frequencyPercentage
Reduction of annual income 5 7 12 14
Shortage of fire wood and charcoal 3 2 5 6
Decrease in livestock productivity 24 39 63 74
Loss of biodiversity 2 5 6
Others 0 0 0
TOTAL 34 85 100

Source: household survey

41



Therefore, the data obtained from the sample haldelshow that respondents are identified the
indicators of rangeland degradation. Accordingfiyy main indicators are decresase in livestock
productivity and annual income which accounts 74% 4% of respondents respectively. .In
addition, to these losses of bio-diversity and &gw of fire wood and charcoal are also

indicators of rangelands degradation

4.2.1. Land use and trends of rangeland degradation

The use of land for different purposes over a numobgears was common in pastoral and agro-
pastoral areas of the Borena low lands. Howevedate trends in land degradation is increasing.
According to the survey, 81% of respondents inédahat overgrazing is the most important
cause of rangeland degradation (4.12)

Table 4.12.Percption of respondents about the landse and rangeland degradation in

Dikale and Dida Yabelo Kebeles

Land use Respondents in Total

Dikale Dida Yabelo frequency Percentage
Grazing land 29 40 69 81
cultivation land 5 11 16 19
Unknown 0 0 0 0
Total 34 51 85 100

Source: household survey
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4.2.2. Communal and private landse and degradation

The sample household respondents stated thaeisttily area there was a land which is used

communally and privately. Almost hundred percer@0&%) respondents in the (Table 4.13)

indicated that land was distributed both privasatyl communally.

Table 4.13.Frequency and percentage distribution ah Chi-square test results of

respondents about communal and private land use angnge land degradation

test

Kebeles| Which one is degradedRespondents Ch-square
:communal/private (X3
Dikale frequency % 14.235
Communal 28 83
Private 6 17
Total 34 100
Dida Communal 43 84.3 24.02
Yabelo | Private 8 15.7
Total 51 100

Source: household survey

As indicated on table 4.13 in both Kebeles; Dikaled Dida Yabelo, the frequency, and

percentage distribution is high on the communati ldagradation than the privately used land.

Also, the calculated chi-square test in table 4sl@reater than critical value®%9.49 implying

that there is statically significant difference weeén the communal and private lands. In this

regard, since the difference observed was statiltisignificant it is assumed that the communal
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land is at high rate of degradation than the peivanhd. The result suggests that it is much better
to privatize the pastoral lands to refrain from tegradation and to create sense of ownership
among the pastoral communities of the study aregerims of conservation and utilization.

Respondents also stated that over utilization ofiroanal rangelands was common in the past
and continue still today without any about the degtional issue everybody may use as

possible.

4.2.3. Access to rangelands

Rangelands are fundamental sources of assets tardlehouseholds and communities where
many of their activities are directly linked to &devel resources endowment such as land,
forest, water, and so on. Although the availabitifythese resources matters, pasture or grazing
land and water, among the others is very necessanurces to pastoral economy in the study
area. Indeed newly developing crop cultivation play significant role in contributing the
livelihood of many pastoral households to securstl fthrough direct production or source of
generating income. Despite the variations in ec@sl ownership rangelands are the main
sources of income and food for all sections of grasbmmunity. However, respondents stated
that there is no enough accessibility and ownershipangelands at private level. Following
these focus group discussants stated that we aaddlivately because our communal lands are

lacking ownership and they are more degraded thaatply used lands (Table4.14).
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Table 4.14.Respondents information about land ownship in Dikale and Dida Yabelo

Kebeles
Owners of the excessRespondentsin Total
land Dikale Dida frequency| Percentage
Yabelo
Clan leader 0 0 0 0
Communal 34 51 85 100
Government 0 0 0 0
Others 0 0 0 0
Total 34 51 85 100

Source: household survey

4.3. Respondents information about the causes ofirgeland degradation

The degradation of rangelands in pastoral area draatly been threatened the pastoral
livelihoods and thereby left the majority of poasporalists under chronic food insecurity. The
situation of dry lands becomes worsened when cdupi¢h manmade disasters. Under this
condition making sustainable livelihood is diffitthough pastoralists are able to make it
possible. In this environment livestock productisndominant livelihood activities. However,

pastoralists are unable to produce sufficient féodn livestock production. The shortage of
pasture together with scarce rainfall combined wether constraints have challenged the
pastoral production system and hence affected kexhba food availability at household level in

particular and at community level in general acsaydo the sample respondents of study area.
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According to the survey almost all of the resportsld&amow the causes of rangeland degradation
and needs rehabilitation program of degradedelangs (Table 4.15).

Table 4.15. Respondent’s perception about the cawusef rangeland degradation in Dikale

and Dida Yabelo Kebeles

Yes/No Respondents in Total

Dikale Dida Yabelo No %
Yes 34 51 85 100
No 0 0 0 0
Total 34 51 85 100

Source: household survey

According to data obtained from the surveyriast important causes for the degradation of

rangelands is human related (Table 4.16) and reebd mitigated.

Table 4.16. Chi-square value, frequency and perceage distribution of natural and human

causes of rangeland degradation

Question type Kebeles Alternative| Respondents view abouCh-square
rating the human and naturatest (¢)
scales cause of rangelandresult

degradation

Which one theg Dikale Frequency | % 16.94

most  important natural 5 14.7

cause of human 29 85.3

rangeland Total 34 100

degradation Dida Natural 9 17.6 21.35

Yabelo human 42 82.4
Total 51 100

Source: household survey
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Therefore, from the above table we can observettieatrequency and percentage distribution is
higher by human causes than from natural causesedver, the statistical test value confirmed
that the difference of both natural and human eswa$ rangeland degradation and the computed
Chi-square value %16.94, and 21.35 at Dikale and Dida Yabelo repely exceeds the
critical value, X=9.49.Thus, human activities are the main cau$esarmeland degradation

than natural factors.

4.3.1. The main cause ohgeland degradation

4.3.1.1. Liveskogopulation pressure

According to the respondents livestock populatisnone of the decisive factors affecting
rangeland productivity. If a number of livestockliwestock population density in a given area is
imbalance with available resources, it obviouslyses rangeland degradation. The problem of
rangeland degradation due to the cattle populasoone of the cause pastoralists currently
facing in the study area. This is so partly becafsacrease in number of livestock and partly
decreases in rangelands resources and inverseasesrdn number of animals per area.
According to the sample survey data conducted ensthdy area, there was about 36045 cattle,
42543 sheep, 25678 goats, and 8231 camel (CSA).280¢ording to Yabelo district Pastoral
Development Bureau report of 2013, the total gzamd bush land area of the district is
about292028ha and 147000ha respectively. Songgessary to calculate livestock density over
area as follow: Total number of livestock/land a®EB2497/306728ha= 0.37 livestock/ha, which
is very difficult to survive. This stock density it constant over a given area because of
frequent livestock mobility caused by variatiorr@source scarcity and availability problem. But

what is important here is that, district pastotaliseep multi-species livestock type of which
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some are grazers and others are browsers. Thegne extent would minimize pressure over

grazing land.

4.3.1.2. Bush encroachment

Bush encroachment is one of the serious problentkerdistrict rangelands. The invasion and
expansion of noxious plants is one of the main lgrob of rangeland ecosystem and diminishes
the functionality of rangelands. According to, feagroup discussant of both Dikale and Dida
Yabelo kebele encroachment on to rangeland issmetw phenomenon but currently reaches its
highest climax point. Moreover, bushes grow vergsel to each other and make the grass
inaccessible for livestock. Yabelo pastoralistsdugeapply fire as a measure of controlling bush
expansion in the past and in some sites todayoRdists use fire firstly; it serves as a means of
mitigating bush expansion problem and growth of-patatable plants. Secondly, using range
fire enhances the growth of fresh grass. Thirdlgliminates the parasites which are harmful to
the animals. According to the Yabelo Woreda Pakideaelopment and rangeland management
Bureau report of 2013, 26.49 percent of the lard af the Woreda is converted to bush land. It
seems that by considering this problem that govemmand different non-government
organizations such as PCDP were engaged in buahngeactivity but they could not solve the
problem.

Regarding to the bush encroachment as cause a tand degradation Heitschmidt (2004) also
confirmed that encroachment of rain feed agriceltsrone of the mounting problem in Borena
rangelands. The same author also stated that onwasid expansion of noxious plants is one of
the main threats to the integrity of rangeland gstesn and diminishes the functionality of

rangelands. Bush encroachment is one of the mauptmblems in Borena rangeland.
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Figure 4.1 Photos taken by researcher during focused grmgoission from Dikale sample site.

4.3.1.3. Drought

All of the respondents stated that scarcity of fedinis one of the main causes of rangeland
degradation in the district rangelands. The arezives low annual rainfall which is not

sufficient and the problem is increasing from titadime. FGD participants of Dida Yabelo and

Dikale Kebeles stated different ways in which taffects resource management. Firstly, fodder
availability depends on adequate amount of rairdall resource depletion takes place when
rainfall is below the expected amount. Similarlyater for animals becomes inadequate.
Secondly, in most cases the rainfall received msvanly distributed over space and time. Some

areas receive sufficient amount of rainfall whilbers receive less or no rainfall at all. In such
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occasion, the people who live in the area with @wphte rainfall are forced to move with their
livestock to the area with relatively better ralhfdt is clear that this results in undesirable
consequences both on the pastoralists and thelazadgenvironment. Moreover, it brought about
concentration of large number of animals that edsesmarrying capacity of the range. The final
outcome is over grazing and subsequent environmdataadation. All in all, it is undeniable

fact that, climate change is currently one of thabgl pressing problems in general and for
pastoralists in particular. Because of the fact fqestoral life is vulnerable to climate related
problems as they depend on the environmental datsaurces of which rainfall or water and
pasture are the two most important one. This léadse conclusion that drought for consecutive

years can resulted in degradation of rangelandscezates a serious livelihood problem in the

study area several times and still now pastorabsesat the risk of drought problem.

Figure.4.2. Photo of focused group discussants from Dida Yal@ken by researcher during

focused group discussion over the degraded randgelan
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4.4. Impacts of range land degradation in the studgrea
4.4.1. Perceptions of pasttists about rangeland degradation

and its impact dwelihood

Assessment of pastoralists’ perception over theaotgpof rangeland degradation and pastoral
livelihood reveals that impacts were clearly knoand all of the respondents are fear of
degradation and problems associated with it (TAblE?).

Table 4.17. Respondent’s perception about the prodtivity of rangelands decline

Kebeles| Rating Respondents Ch-square test)(Xesult
scales
Dikale frequency | % 23.05
Partially 3 8.8
Extremely | 31 91.2
Total 34 100
Dida partially 7 13.7 26.84
Yabelo | Extremely | 44 86.3
Total 51 100

Source: household survey

Therefore, the computed chi-square valife=%3.05 and 26.84 in both Kebeles is greater than
the critical table value %9.49 at 0.05 level of significance .So, this imdés that there is a
significant difference between the respondents gption about the extent rangeland

productivity decrease. This implies that the prdidity of rangelands is extremely decline in
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both Dikale and Dida Yabelo Kebeles. Moreover,ftequency and percentages can also clearly

depict the extent of rangeland degradation cldartijie study area.

4.4.2. The main impacts of ranigemd degradation in the study area

Despite the little variations among the respondeahis main impacts of rangeland degradation
was identified and ranked based on the level af tihgpact on the pastoralists overall social
economic, environmental, institutional and politicetup in the study area. From the total
sample respondents, about 22% of interviewed pei&ty mentioned that the decline of
rangeland product both in terms of quantity andlitpis the primary impacts of rangeland
degradation followed by death of livestock popuatiwhich accounts about 13 of the total
respondents’ and ranked as second main impactsamdeland degradation. Therefore,
assessment of pastoralists’ perception on the itapzEfcrangeland degradation confirmed with
research findings and show detail consequenceasngietand degradation in the study area from
the different angles of pastoralists perceivedgémeral, deaths of livestock, loss of harvest,
incensement of crop price, food shortage and reduaiice of livestock are the main impacts of

rangeland degradation investigated in the study @rable 4.18).
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Table 4.18. Respondent’s perception about the maimpacts of rangeland degradation

Impacts Ranks at Total Rankin
Dikale | Dida No | % | gresults
Yabelo

Decline of rangeland product(quantity and quality 9 17 26 | 22| 1
Death of livestock 6 9 15 | 13 | 2
Food shortage 3 5 8 7 g
Loss of harvest 5 6 11 |9 | §
Incensement of crop price 3 6 9 gl M4
Migration of household members for employmegt 3 5 4 7
opportunity
Reducing price of livestock 4 3 7 6| "6
Increase in distance to be travelled to feed arsimal 2 2 4 3 B
Deaths of household members 0 2 1.8™ 9
Total 34 51 85 | 100

Source: household survey
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Figure.4.3. Degraded rangeland in the past which was coveyegréisses and short trees but

today under the serious gully erosion taken byéisearcher during filed observation.

As we can observe and understood from image eloovcannot expect the problem of
rangeland degradation in the future rather canclooe about the problem of which
rangelands are extremely degraded and immediatmactare needed to be undertaken to save
the pastoral community from this catastrophe wh&hesulted from both natural and human

related factors.
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4.5. Approaches of rangeland management
4.5.1. Perception of sample respondents about the

rangeland management pices

The Borena pastoralists in general and study atrs in particular have their own rangeland
management strategies appropriate to deal witlettaic rainfall in African dry lands. So that
the district pastoralists as part of Borena paBgtsain Southern Ethiopia have well established
traditional system of range and water managemenbufA25% of respondents stated that they
have developed efficient system of managing raegeurce. However majority of respondents
stated that at current time there is no efficiemgeland management system which can be feet
with the current rangeland use. Accordingly ie trea under study vartion was observed
regarding to the rangeland management system. Tah@ below depicted the respondents

information on the rangeland management practices.

Table 4.19. Chi-square value, frequency and percége distribution of natural and human

causes of rangeland degradation

Kebeles Alternative Respondents view about rangelar@h-square
rating management practices test ()
scales result

Dikale frequency % 9.52
Yes 8 23.5
No 26 76.5
Total 34 100

Dida Yabelo Yes 6 11.8 29.84
No 45 88.2
Total 51 100

Source: household survey
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In the survey respondents were asked to give irddon about the rangeland management
practice. In this regarded, the computed chi-squahee ¥=9.52 and 29.84 respectively in both
Kebeles is greater than the critical valu&=X49 .Therefore, the results of Chi-square value
show that there is statistically significance bedwehe alternatives yen and no and this shows
that there is no rangeland management practicabeirunder study which can minimize or

reduce the current rate of rangeland degradation.

4.5.2. The most impant rangeland management

techniquieentified in the study area

The district rural pastoralists have long estallistraditional rangeland resources management
approaches. Thus, indigenous practices of rangetasdurces management systems were
assessed in this study .The most important randefaanagement techniques that need to be
practiced in the study area to better the currantis of rangelands were identified and ranked by

sample respondents during the survey which is st@mehe table below.
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Table 4.20. Rangeland management techniques rankdasy respondents from the most

effective to less effective.

No | Rangeland management techniqués  Ranks in Total kiftan results
Dikale | Dida No | % |from most
Yabelo effective to less
effective
1 | Planting trees 4 2 10 12 ™5
2 Introducing participatory rangelancd 1 15 | 18 | 1§
management
3 Managing the grazing land by 3 5 6 g
moving the stock from one pasture
to another
4 | Destalking 1 4 71 8%
Providing supplementary feed 8 6 9 1 ™e
Improving traditional rangelands 5 12 |14 | 8§
management
Introducing new seeds 9 8 11 183 ™4
8 | Prescribed wild fire 6 7 13| 15 "2
Shift the location of pastoralists 7 9 3 4 ™9

Source: household survey

In general, there is a need to implement diffetgpes of rangeland management techniques in

the study area .But the most important rangelandnagement

techniques preferred by

respondents in the study area is introducingiggaatory rangeland management techniques

preferred by the society in the study area abogrto the respondents of sample survey.

Providing supplementary food ,improving traditiomahgeland management techniques and

planting trees were also another importantgedand management techniques which were

ranked following participatory rangeland managenagproach.
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CHAPTER FIVE

CONCLUSION AND REOMMENDATIONS

5.1. Conclusion

In east African counties like Ethiopia where themiam and animal population grows rapidly,
rangelands are degraded at alarming rates to ntekevay for growing of crops, bushes are
encroached, land becomes fragmented and overegtilip meet the demand for pastoral
livelihoods and to achieve food security among kbosds. According to the survey study

rangelands are over degraded peoples are sufiaringd insecurity.

The causes of rangeland degradation are due teerehff interrelated socio-economic,
demographic and political factors. The major caugkikh are identified in the study area are
both human and natural. These are including busltbanhments, expansion of farmlands in to
range lands, overgrazing, over population, ovéization, and natural factors such as drought or
lack of rainfall over a long period of time and.e@onversions of rangelands in to agricultural
lands, shifting bush land in to farmland, urban@atand settlement patterns of pastoralists are
other additional causes which accelerate the trefidangeland degradation. Like many other
rural areas in Ethiopia rangelands resources catba are extremely degraded. According to the
data collected from pastoral local elders, throfagus group discussion (FGD), more than half
of their respective village was converted in toebi@nd which was in the past covered by small

trees, and strong and drought resistant grasseslee@go. In the past rangelands were in the
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healthy condition where bio-diversity is safe, hmsi@and animals are enjoyed in food security

and degradation of rangelands and food insecuriyat expected to be happen.

The assessment of rangeland degradation situatidnei district clearly depicted that the vast

majority of pastoral inhabitants in the village® uke rangelands as sources of their livelihood
despite of sever degradation. Especially from ttheers human population pressure and cattle
population pressure are the main cause for theadagon of rangeland degradation. Household
size, low educational status, low awareness todleeof rangelands ,lack of alternative means of
income ,lack of private rangelands that excessuaitsoof rangelands are communal and lack of
sense of ownership among the pastoral househatdalsw another cause for the degradation of

rangelands and the resulting effect livelihood prob in the study area.

During the filled survey environmental conditiontire villages was observed and that the results
of rangeland degradation on the environment pdatiyu on bio-diversity, soil erosion,
impoverishment of rangeland ecosystem and watdiiadifty are strong. The result of survey
also showed that loss of fauna and flora, high lrtroachments, drought and fluctuations of

rainfall which impact the productivity of rangela@as common phenomenon.

From overall discussions in the forgoing chaptergemeral it is evident that the pastoral
households in Yabelo district faced a number ofrintked problems. Sever rangeland
degradation, rainfall variability, extreme povertgw production resources and income base,
rapid human and cattle population growth and loedpctivity of natural resource were among
the weakness to rangeland conservation, manageaedngustainable development in the study

area.
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5.2. Recommendations

It has already been indicated that the scope efrdsearch study is limited to two Kebeles in
Yabelo district. But, the findings of the study @ble used to suggest a number of policy
measures that could minimize the rangeland degoadptoblems and would brings sustainable
range resources conservation elsewhere in the i#hiAs can been seen from the results of this
study, the rangeland resources of the area is gedath The causes and processes that are
affecting this range resource are also many andrsiv This requires the alleviations of root
causes of the problems so that it would at leastimize. Therefore, the following research
based solutions are recommended:

* Generally, poverty is the major cause of environi@emegradation in general and
rangelands degradation in particular. So, in otdesichieve food security in pastoral parts
of Ethiopia in general and in the study area irtipalar attempts should be made to increase
the real income of pastoral households which rele@pendency on the rangeland resources
only.

» Diversification of pastoral livelihood in anotheawout to improve food security situation
of study population. Strengthen the existing arahmting the establishments of new local
level enterprises that substitute rangeland depwedeand funding them with financial
credit and technical assistance ,monitoring araluation of the progress would enable
the pastoralists to generate supplementary in@wehereby access to food.

* The study reveals that several households havenmitgh rangeland and could not produce
enough food for their family. Thus, | recommendedtttheir need to be fair distribution of
rangelands among the pastoral households andlegbetse households to other unoccupied

part of the country.
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As the survey data analyses of variable indicaé, tamily size highly affects rangeland
resources in the area .Moreover, the area is ctegiized by increasing population density
by the Ethiopian pastoral standard on the natiand regional average which could have
contributed to the prevailing severe environmledé&gradation .Contrary to this ,most of
the pastoralists have not well informed aboutifiapianning and the problems related to
lager family size. Therefore, those concerned I®digould make more attempts in this
aspect so that the pastoralists are able to hawdyfaize which is balanced with their
economy or means of livelihood.

Encouraged the committed individuals, organizatiand educating the local people about
the importance of rangeland resources and therabgetand conservation. In addition,
providing drought tolerant tree and grass speceasdet the fuel wood demand and animal
fodder instead of relying on the existing rang®ueses.

The degradation of rangelands led for poor prodgitgtiof pasture to livestock feed and
hence decease in livestock yields for human conompr income earning. Therefore,
supply of supplementary livestock feed helps toimire the adverse effect on livestock
and human population. This can be done by stodngl ifeed when supply is abundant and
by facilitating the supply of feed to pastoralists credit basis. The current intervention of
non-governmental organizations on the rangelandawgment and development in the
study area can be exemplary and should be encaleagkstrengthen. Over all efforts help
to improve the availability of sufficient food frothe livestock production.

The practices of destocking and restocking shoeldgpreciated and strengthened. During
restocking priority should be given for more vukgle groups of society. The traditional

attitude to have large livestock population sizehighly influential in the area so that

61



pastoralists do not practice livestock sale in radryears. Therefore, pastoralists need to be
taught on such practices and awareness must beedrddesides, working jointly with
Borena pastoralists and other concerned bodieshefnrealization of this objective that
have been intended to achieve.

Incorporation of local knowledge and rangeland eovetion system. Despite the pressures
that increasingly undermined the indigenous knogéeand management system, rangeland
area management plans should start from the botiatis from the local peoples who
boren, grow their and already know and do wellasdo secure the pastoral livelihoods of
the local community and sustain the diversity alura resources on which they depend on
and transfer to the future generations.

Any policy and programs aimed towards rangelandsensation and management should
not ignore the socio-economic reality, especialg Existing apparent socio-economic
difference among the users. It further implies float changing the legislation to provide
local autonomy to the user's community may not hdfigent condition for better
management in the face of highly rangeland basestimx pastoral livelihood system and
acute state of poverty of the masses. Thereforgpitld be important to support the local
management initiatives by providing valuable antbrafble and viable alternatives to
employment opportunities to reduce the existingyedand based economic dependency.

An important policy implication of present analysndicate that the scope of reducing the
existing level of rangeland resources use isargibssible nor desirable for the prevailing
subsistence pastoral economy without viable aé#folel options in the face of growing

population pressure and limited supply of resesircSo, emphasis should be given to
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better the existing resource use and managenmahinare equitable sharing of the benefit
from the rangeland resources.

Pastoralists active participation in designingplementing various projects aimed at
improving rangeland condition or productivity sihab be promoted .It is only with active

involvement or participation of local communitiiat development efforts can be realized .
Pastoralists’ active participation in designing amgblementing various projects aimed at
improving rangeland condition or productivity shddle promoted. It is only with active

involvement or participation of local community thdevelopment efforts can be. So, any
governmental and non-governmental organization lshmansult in planning a new program
and must create awareness among residences of pr@ect or program and the

community should not be enforced if not acceptednbyority.

The government should introduce and subsidize ctisee types, so that low income

groups can be benefited it.
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Appendix-1

Research Questionnaire

The questionnaire is designed by a post graduatgest from India Gandhi national Open
University to conduct a thesis research in paftifflliment of masters Degree (MA) in Rural
Development. Its main objective is to collect fadtunformation to assess the rangeland

degradation and its impact on the pastoralistigelihood in Yabelo Woreda.

The questionnaires are fully for academic reseptrpose and any information that you provide
will be kept confidential and valid .The results thiis study that depends on your data is
expected to help different stakeholders includiray,ypolicy and decision makers to take
appropriate measures to further improve rangel@asources and draw lessons in expanding
similar activities. Thus, your cooperation iswerecessary to achieve the desired goal of the

study.

Thank you in advance for your cooperation
Ketema Urga Serda

Enrolment NO1D1364682
Email:-ketema_urga@yahoo.com

Tel:+251 911-015462
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General direction to respondents

+ For questions that demands for your opinion, plégse describe honestly.
¢+ You can also give your opinion in Oromic or Enlllanguage

+ Please tick or write your answer on blank spaceigeal.

Annex.no.xSemistructured questionnaire for sample housesnidey. Please put tick/Y or

write at appropriate place.

Name of data collector date

Section -FSocio-demographic information of respondents

Personal back ground
1. Name of informant
2.Sex: Male [ ] Fem[ |
3. Age: 15-30L_] 56 |
31-45[ ] above-{ ]
46-55 [ |
4. Marital status
Single [ ] Divorce{ |

Married [] Widowed [ ]
5. Ethnic group

Borena[ ] Guji [] Somal] héxs please specify
6. Educational status
llliterate [ ] preparatory educati=—

Read and write [] college or technical Dipld_]
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Primary education—; Degrg—)

Secondary education

7. Household members demographic information (elédhe following box by put the

exact number of your household members) M| Femal{ |

8. Household members literacy assessment; pleatadexthe respondent and fill the

following table.

Literacy level

Noof family members

Remark

llliterates

Read and write

Primary education

Secondary education

Preparatory education

Some college or technical Diploma

Degree

Section-ll-Household economic/livelihood/ information. Pleéisk, or write appropriate

response.

9. What are the main sources of livelihood acegtyou engage on?

Animal production—]

Free relief aid ]

Sale of fire wood and charcr;'—|

Crop cuItivationD If others specify
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10. If your main economic activity is animal pration? For what purpose do you keep

them?

11. What is your total amount of income you eaamfproduction? Please provide the

annual amount income in birr for years 2012-2013.

No | Source of income 2012( income in birr) 2013 (ineambirr)

1 Sale of cattle

2 Sale of camel

3 Sale of goat

4 Sale of milk and butter

5 Sale of donkey

6 Sale of mule

7 Crop cultivation

8 Sale of forest products

9 Off-farm activity

10 | Others specify

Total

12. The current trends of rangelands in suppogemsgoral livelihood in your kebele is?
Poor|:| moderatq: gooq‘:| others specify
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Section-lll-Questions related to rangeland degradation andhjiact on the pastoralists

livelihood in the selected sample Kebeles of YalWtweda Borena Zone. Choose “yes “or
“no” answers by tick or put your response at thgrapriate place that you perceive right.
13. Do you think that rangelands are in decreasarg in your kebele?
Yes [ ] No[ |
14. Do you have access to rangelands? [ ] [ ]
15. If your answer in number ‘14’ is no who is thener of the land in your kebele?
Clan Iead|:| Governm|:|

Communa1:| others specify

16. Is there a land that you have use privatelycamdmunally with people in your kebele?

Yes [ ] No[ ]

17. If your answer for question number ‘16’is ydsiah one is degraded?

Communal|:| private |:|

18. Do you know the cause of rangeland degradation?

Yes [ ] No[ |

19. If your answer for question number ‘18’ is ya@bjch one is the most important cause in

your locality? NaturD uan impactl:|

20. Do you believe that rangeland degradation irtspaic pastoralist’s livelihood in your

kebele? Yes|:| N|:|

21. Is there a rangeland management practicesuinkgbele? Ye[ | N ]
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Section-IV-General questions related to rangeland degradatidrits impact on the
pastoral livelihood. Please ticK)(one point from the given alternatives that yotcpive
best or give appropriate response.

22. How much do you considered the productivityasfgelands decline in your kebele?
Partially [ ] Extremely[ ] unknown [ ]

23. Which one is the most important indicator efga@land degradation in your kebele?

Reduction of annual income |:| Loss of biodivers{:

Shortage of fire wood and charcoar:l others specify
Decrease in livestock productivity ]

24. Which type of land use highly degraded the etargls?
Grazing land [ ] cultivation lan¢” ] Idon'tkn{" ]

25.Please read each of the following causes of randalagradation and decide whether
you agree, strongly agree, disagree, or strongiggtee.

Key: strongly agree (1), Agree (2), Disagree (3) anohgfly disagree (4),undecided (5)

Z
o

Causes 112,345

Bush encroachment

Overgrazing

Cattle and human population pressure

Poor policy focus on pastoral development

Improper settlement pattern

Expansion of farmlands in to range lands

In appropriate development intervention

Conflict over the scarce resources

OO N[O OB~ W NP

Regional policy that affects pastoral movement

=
o

Climatic conditions(i.e. drought)
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26. Please rank the following impacts of rangeldegradation on your livelihood based on

their level of influence.

No | Impacts Rank

1 Decline of rangeland product(quantity and quglity

2 Death of livestock

3 Food shortage

4 Loss of harvest

5 Incensement of crop price

6 Migration of household members for employmergarpunity
7 Reducing price of livestock

8 Increase in distance to be travelled to feed alsim

9 Deaths of household members

27. Please read each of the following rangelandaggament techniques and rank from the

most effective to less effective in your kebele?

No | Rangeland management techniques Rank

Planting trees

Introducing participatory rangeland management

WIN| -

Managing the grazing land by moving the stockiflane pasture]
to another

Destalking

Providing supplementary feed

Improving traditional rangeland management

Introducing new seeds

Prescribed wild fire

Ol N| OO

Shift the location of pastoralists
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Section-V-Please answer the following open ended questions?

1. Is the rangeland condition worsening or getbatger in your locality? If your answer is

getting worse, please list the major indicators?

2. Do you think that humans can impact on rangedartiyour answer is yes please list the

means by which humans have impacted on rangelangsir locality?

3. Are there other socio-economic impacts of ramggldegradation on the society in your

surrounding? If yes please list them?

4. What do you suggest to minimize rangeland degiaal in your local area? For instance,
what should be done by the following bodies?

Government

78



NGOs

Pastoral community

Annex-No.2-Points to Guide Focus Group Discussion

1. In your opinion to what extent rangeland degtiadahas been affecting the pastoral
livelihood of Yabelo Woreda?

2. Do you believe that pastoralism survive in théufe? If yes; what are the favorable
condition to do so? And if no, what do you think tleason?

3. What do you think the causes of rangeland dedgiadin your locality?

4. What are the impacts of rangeland degradatiorthenlivelihood of Yabelo Woreda
pastoralists?

5. What do you suggest for the future concerningviies to minimize the impacts of
rangeland degradation on the pastoral livelihogu$ta strengthening traditional rangeland

management techniques?

79



Annex-No.3-Points to Guide key informant interview.

Section-I4nterview questions for elder persons and kebdieials

1. In your opinion what is the trend of pastorafkelihood assets in terms of supporting
household’s food security?

2. What do you think the major causes of rangeldagtadation that have been threaten the
livelihoods of the Yabelo Woreda pastoralists?

3. How do you see the trends of the causes optbislem?

4. How these causes of rangeland degradation isigactmajor livelihood assets of your
community?

5. In your opinion which segment of the communitgmbers of the Yabelo Woreda
pastoralists is highly affected by rangeland degtiad problem?

6. In your opinion what traditional adaptation magism the community has been practicing
in reducing the impacts of range land degradation?

7. Among the local rangeland management technitjus have been practiced by local
community which one do you found to be effectivelemthe current rangeland conditions?
Why?

8. What are the alternative sources of income jmiagtby local community to cope with the

impacts of rangeland degradation on their liveliii®o
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Sectionll-Interview questions for Development Agents and distct officials

parting to rangeland resource management and pastat development office.

1. Do you consider that rangelands are shrinkingabelo Woreda?

2. What is considered as a major problem leadinthéodegradation of rangelands in the
Yabelo Woreda?

3. What are the human and natural causes that ggna\eate rangeland degradation in the
Yabelo Woreda?

4. Do you believe that rangeland degradation ingaat the pastoral livelihood? If yes to

what extent?

5. Do you involve rural range dependent group isigleng and development of rangeland
resources management?

6. Do you have any policy statement regarding emvirental education? If yes, what does it
say?

7. Do you believe that environmental policy andgeland management plan incorporates
the pastoral livelihood? If yes, to what extent?

8. What are the recent actions that have been takegovernment to reduce the impacts of
rangeland degradation?

9.I1f you have any opinion about the rangelandraiggtion and its impact on the pastoral

livelihood which is not mentioned by me, | wowgdpreciate if you could mention it?
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Section-lll-Interview questions for NGOs.

1. Do you think that rangeland degradation is #@asrproblem in Yabelo Woreda? If yes,
what do you think the causes of the problem?

2. Do you believe that rangeland degradation hagenbimpacted on the pastoralist’'s
livelihood in the Yabelo district? If yes, to whattent?

3. Is there other impacts rangeland degradatioerdttan pastoral livelihood?

4. What roles your organizations play in reducingie@nmental problems like degradation
of rangelands?

5. What are the supporting mechanisms that have peecticed by NGOs in reducing the
impacts of rangeland degradation to improve theliinwod situation of pastoralists?

6. What actions need to be taken to reduce theofiskngeland degradation sustainably?

7. If you have any opinion about the rangeland aéggion and its impact on the pastoral

livelihood which is not mentioned by me, | wouldoagciate if you could mentioned on it?
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1. Background of the Study
1.1 Introduction
Rangeland degradation is the most extensive ant@gigjor types of current land use pattern
and few countries have less than 50% of their palstands degraded (World Bank, 1992). De
Queiroz (1993) Suggested that the reference pomtaingeland degradation when measured in
terms of beef that can sustain is the potentiallmhtommunity that provides the highest grazing
value for beef cattle production. This indicateattione of the major aspects of rangeland

degradation is reduction in productivity.

Rangeland degradation is a worldwide problem whiohstitutes the largest biome (major
ecological system). Its impact has recently beeios problem due to the multiple causes such
as climate change (increase in temperature, expardf tropical cattle disease, loss of bio
diversity, and drought), increasing in human angmah number or population which creates
pressure on range resource management regimes,Z808).Pastoralism is a livelihood which
extensively followed across the world. It suppdsenty million peoples, being practiced in

25%o0f the world and providing 10% of the worlds t@@duction (FAO, 2001).

However, research studies about pastoralism as$ihibgal strategy and rangeland resources
around the world and at large in Africa depictd.thi@ere is a marked deterioration of rangelands
with a shift in vegetation composition, i.e. desean the proportion of unpalatable grasses,
bushes/shrubs and absence of water in the rangelhinth conforms to other reports (Abule,

2005).

African pastoral systems in the several decadee hatome extremely vulnerable to recurrent

livelihood shocks and negative trends that haveseda substantial and long lasting decline in



the wale fear of pastoral sector. The sustaingbdit the pastoral mode of production has
significantly undermined by exposure to the exogsnaressure of natural and manmade shocks
especially recurrent droughts, violent conflicts, appropriate interventions and governance

(W/Georgis, 2008).

Rangeland development in Africa have failed totgbate towards improved bio diversity
conservation and livestock production (Angassa@bd,2008b).This has been attributed to poor
understanding of ecological ecosystems and toadit practices by policy makers (Tefrea et al
;2007).The participation of local communities amk of their ecological knowledge could
therefore help policy makers and researchers etbet understand the ecosystems and

contribute to sustainable management (Reed €1G8)2

In Ethiopia, rangelands perform numerous functidhat have significant ecological and
livelihood values for many parts of the lowland fpaalists and agro pastoralists. The rangelands
of Ethiopia cover more than 60% of total area arel the major sources of livestock feed
(BLPDP and PFE, 2004).These areas are charactebyeldw land plains relatively harsh
climate with low moisture, unreliable and errat@inr fall and high temperatures (Ayana,
2007).0f the total livestock population of the ctywrabout 40% cattle, 75% goat, 25% sheep,
and almost 100% of camels are raised in the randsldAlemayehu, 2004). Moreover, in
Ethiopia about eight to nine million pastoralisesCOI/VOCA, 2008) of an estimated national
population of 70.7 million (World Bank, 2008), harbAfrica’s largest livestock population.
Pastoralism is cultural and economic system treéerchines and is determined by social
structure, resources management, productivity, etrashd social welfare mechanisms in

communities founded on livestock rearing as primengnomic activity (Nori et al;2008).



However, studies shows that, in Ethiopia gaps & d¢bnservation, reserve network leave the
regions of rangeland particularly under represérain formerly protected areas. Remaining
rangeland in the country is threatened by unsusbéénland use, specially overgrazing, bad
farming, mining and conservation to crop lands.tétaism has been subjected to multiple
pressures which have undermined its resilienceagsoklife. Given the incentives and support,
however, it could prove to be an even more proglacnd valuable aspect of rural livelihoods,

not least of all because so many people depentifontheir sustenance.

So, recognizing this for different actors is arempt to help pastoralists in the study area in
various ways from identifying the causes and cguemece of rangeland degradation to
introducing different types of rangeland managentechniques based on the rangeland
resources and strengthen the traditional instistito reduce rangeland degradation through
proper management and finally improve pastoralilie®ds .Therefore , in line with these this
study will prepare a base line assessment andnumtation to review the current status of
rangeland degradation and its impact on ruratgpalslivelihood in selected Kebeles of Yabelo
Woreda of Borena Zone with a special focus on dheses that are leading to prevailing

situations and its impact on pastoral livelihood.

1.2. Statement of the problem.
Rangeland provides a wide variety of goods andiceswdesired by society including livestock
forage or grazing, wildlife habitat, water, mineralsources, wood products, wild recreation,
open space and natural beauty or quality of enment. The geographic extent and many
important resources of rangelands make their praperand management vitally important to

people everywhere.



The world is under subsistent pressure to reducel fasecurity, soaring food prices and
deepening poverty due to the projected increadeuman population of about 8.3 billion by
2030 (UNPP 2008). Pastoralists and wild life haweegisted in Africa rangelands for hundreds
of years. In the past, the conflicts between liwelstpopulation and wild life were minimal
because the human and livestock population was|samal widely dispersed. However,
competition for scarce grazing land and water resasuis increasing and potential for conflicts
between wild life managers and livestock ownerswgng .And due to the multiple use of
rangelands, decision for allocation of lands fonsmrvation has often faced resistance from the

pastoralists (Kideghesho, 2007).

Rangeland is prominent feature of Ethiopia andnigca degradation problem and impacts
associated with it are many. Among these, degradatf range affecting the livelihood capital
of the people, the existence and availability alurel resources such as organic matters, fauna

and flora.

Yabelo Woreda of the Borena Zone is one of thegdachere rangeland is highly degrading and
suffering from the shrinking of rangelands due tifecent factors such as population growth,
agricultural encroachment, land degradation, blogkinternal migration routes and climatic
variability. Therefore, research based solutionsciwvitan assist the Yabelo Woreda to reserve
the process of degradation and which aim to redskahealthy grasslands are one of value
strategies used to improve the self reliance, ieesié and livelihood of Yabelo Woreda
population. So, this study will try to assess thgpacts of rangeland degradation on rural
pastoralists’ livelihood, the causes of degradatmad identify proper rangeland management

techniques in the study area.



1.3. Objectives of the study

1.3.1. General objective

The overall objective of this study will be to assehe impacts of rangeland degradation on the
rural livelihood, identify the causes and impadtsamgeland degradation and review rangeland

management techniques in the study area.

1.3.2. Specific objectives

The specific objectives of this study will be:

+ To assess the impacts of rangeland degradatioheorutal livelihood in the
study area;

+ To study the causes of rangeland degradation;

+ To explain the status of rangeland degradation; and

+ To describe different approaches of rangeland nmamagt techniques in the

study area.

1.4. Research questions

The study will try to answer the following researplestions.

» To what extent rangeland degradation impacts omufa livelihood in the study
area?

» What are the major causes of rangeland degradatitwe study area?

» To what extent rangelands are degraded?

» What are the methods used to manage rangelandces@u



1.5. Significance of the study

The purpose of this research study will be to as$les impacts of rangeland degradation on
livelihood of rural pastoralists, to identify theajar causes and consequences of rangeland
degradation and to review different techniquesanigeland management. So, the results of this

study will:

» Serve as an important input for governmental andgavernmental organizations,
development agencies, environmentalists, planpeilgy and decision makers;

» Enriches knowledge on rangeland use pattern isttigy area;

» Provides basis for other researchers as startimg o conduct further investigation
in the area under study;

» May add the existing literature and serve as autthli source of reference; and it will
enables the concerned body and rangeland expetakéomeasure and fight the
problem on time. No matter how the problem may @eed locally the result of this
study will hold true for other similar regions inet country. Moreover, this study will
better the district as there is no previously cated investigation on the problem at

hand.

1.6. Scope of the study

The scope of this study will be delimitated in $eected sample Kebeles of Yabelo Woreda
which are showing high level of vulnerability ofngeland degradation. This study sites will be
chosen due to the conditions that are highly shgwhie presence of range resources degradation

i.e. the rangelands are changed in to cultivatom ) with low productivity and the rural peoples



are suffering in food insecurity. Moreover, thiad can be delimited due to the time and budget

constraints to cover all areas of the district.

1.7. Limitation of the study

This study will have the following limitations:

» Shortage of time and materials:-as this study meéliconducted in-service, it will have
its own negative impact on the achievements ofothjectives. Similarly, the budget
allocated for this research is not adequate torcffdl the necessary equipments
required for the accomplishment of the researctkwiongistic problem is also being
considered as a limiting factor.

* Unwillingness in respondents of questioners andhe presence of reliable socio-

economic data will also be the limiting factorstio study.

1.8. Organization of the study

This study will be organized in to five chapteffie first chapter will present the
back ground of the problem, statement of the prahigeneral and specific objectives
,research questions, delimitation and limitatiorthe# study. The second chapter will
deals with relevant literature reviews that areeesial to understand rangeland
degradation. Chapter three will presents the nateand methods including areal
description of the study area .The fourth chaptdérc@ver the result and discussion

part and the last chapter will cover conclusion esmmmendation.



2. Research design and methodology
2.1. Study area description

2.1.1. Location and size ofgfyabelo Woreda

Yabelo Woreda is found in pastoral areas of BorBaae of Oromia Region, Ethiopia. The
district is bounded by Arero district of Borena 2oim east, Mega districts of Borena Zone in
the south ; Telltale district of Borena zone in thest and Dugda Dawa of Borena zone in the
north. Yabelo is the capital of the Woreda which6$ kms far from Addis Ababa. In relation to
other Woreda of Borena zone Yabelo is the largestéda with an estimated total area of
555,000 ha (Source: Yabelo district office of ruedriculture and pastoralist development

office).

2.1.2. Topography and Climate

The climate of the study area is hot for most ef year .The rain fall is erratic and variable and
dominantly a bimodal pattern. The main rainy sedasofiGanna” that runs from mid-March to

the end of May and which accounts about 60% efttal rain fall occurring in the area .The
short rainy season in the area is known as “Hadatyyd runs from mid-September to end of
October ,which accounts 40%of the total rain faticurring in the area .The amount of rain
fall varies from a maximum of 700mm to a minimef 500mm with an average rain fall of
600mm .The overall average temperature ranges frogan maximum 28 to mean minimum

14°C.

The topography of the district dominantly composéglains and the elevation varies from
1450m to 2200m above average sea level (sourcesl alstrict office of rural agriculture and

pastoralist development ).



2.1.3 .Land Use

According to the estimated data from Yabelo disdrioffice of rural agriculture and pastoral
development about 292,028 ha (52.62) and 11,97121i®) are for grazing and cultivation
respectively. The rest of land of the districoixupied by several land use patterns such as
forest(both natural and manmade),bush lands ,dlands, open wood land, exposed sand soil

surface, urban land ,un cultivated land, and otl{ses table 3.1 below).

Number Land use Size (ha) Percentages
1 Grazing land 292,028 52.62
2 Cultivated land 11,971 2.19
3 Forest Land 39,129 7.0
4 Dense bush land 147,000 26.49
5 Uncultivated land 62600 11.3
6 Others 2272 0.409
Total 555,000 100

Source: Yabelo Woreda office of rural agriculturel gastoral development

2.1.4. Vegetation cover

The type of vegetation that are covering Yabelor&tla are mostly characterized by sparse
vegetation mainly composed of grasses ,naturaister like acacia tree and manmade forests
like Acacia albida, Boswellia papyrifera,Casuarigguisetifolia,Commiphora Africana,Croton
macrostachys,Delonix elata,Dovyalis abyssinica,Ngai oleifera,Olea Africana,Schinus
molle,Sesbania sesban,and Juniperus procera.(Séabeto district office of rural agriculture

and pastoralist development )



2.1.5. Livestock population

The Yabelo Woreda pastoralists and agro-passtsadire traditionally depend on cattle, goat
and sheep for house hold food security and a denkey, mule, camel, and chicken. Currently
from the total livestock population, the largesiminer is taken by goat (222,779) and cattle
(265,877). Sheep, camel, donkey, mule, and chigamounts 97,011, 44,042, 6646, 833, and
92,470 respectively in 2013 (Source: Yabelo distoifice of rural agriculture and pastoralist

development)

2.1.6. Farming system andéiNhood strategy

It is known that agriculture is the back bone ofigpian economy and the rangelands are the
major sources of livestock production. The Yabelor@da rangelands are dominant source of
food and house hold income. According to the Yab#lareda office of rural agriculture and
pastoralist development office  there are 25 p#asassociations (PAs). Out of the total
population of the district about 68% deepened guoal pastoralism, 32% on agro-pastoralism
for their livelihood .The cultivated and graziraptl of the Woreda is estimated to be 11,971
ha (2.19%) and 292,028 ha( 52.62%) respectivelyrofgstoralism is a newly emerging

phenomenon in the Yabelo rangelands.

2.1.7. Demographic characistics

According to the 2013 population projection amai$e hold survey data the Yabelo Woreda
has a total population of 98,730 of which 49,58223%) are males and 49,148(49.78%) are

females .The crude densities of the Woreda is tabd8 persons/per hector .
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2.2. Research Methodology

2.2.1. Research Design

The research approach that is planned to be wilizehis study is mixed research approach,
which involves both qualitative and quantitativepegaches to investigate a complex problem.
This approach will be used because efforts will imade to have better insights and
understanding about the impacts of rangeland dagoad on the pastoral livelihood of the
district. Thus, the combination of qualitative aehntitative techniques will help to conduct
this study by cross checking the relevance andracy of the data or information that will be
gathered through different tools and techniqiiée trust worthiness of a study can be ensured
if the findings of one method are sub stained lydther (Creswell et al; 2003 cited in Degefa,

2005).

2.2.2. Sample size and technique

A two stage sampling technique will be utilizedctlect the primary data. Firstly, two villages
Dikale and Dida Yabelo will be selected purposivelyt of 25 kebeles in the district. At this
stage | will take very great care so that the setkkebeles will represent the district in terms of
physical, socio-economic and organizational charatics sufficiently. Secondly the sample
household heads will be selected from each kalsg systematic sampling method. This will
be carried out after the household in the samglages is listed based on their village which
will be obtained from district finance and econordévelopment office. Accordingly, about 527

and 816 registered households in Dikale and Didae¥avillages are identified.

To determine the sample size of the househdidsetto participate in the study the sampling

formula which was developed by cochrm,to deternsample size(n) with a desired degree of

11



precision for general population will be usedthrs case, population variable (p) is household

units variable and is given as:
n =NZPQ/df (N-1) +Z°PQ where; n=sample size of house hold

P= housing units variable (rural household)
Q=Town household=1-p
N=total number of housing units

Z= Standardized normal variable and its vaha¢ torresponds to

95% confidence interval equaB6
d= allowable error

According to the data obtained from districts agjtiore and pastoral development office (2014),

there are about 98,730 household units; out ofithj341 households (p) are town inhabitants.

Hence; n= (98730) (1.9%).96) (0.04Y (0.05§(98730-) + (1.96Y0.04) =59

Therefore n = 59 is the minimum sample size ofsiegiunits for reliable result.However,to be
safe in case of non-cooperativeness of housebofdreseen problems during data collection
and other cases the sample size will be increase8b households.Then,the sample size will be
taken from each village on the basis of househadgqrtion . Accordingly 34(40%) respondents

from Dikale and 51(60%) respondents from Dida Yalvell be taken.
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2.2.3. Types and sources of data

The study will require a wide variety of informati that will help to answer major research
guestions .So, both primary and secondary ddtdevigathered for this research .The primary
data which is planned to be utilize includesycured and semi structured questionnaires,
household survey, focus group discussion and kiEyrmant interviews. Secondary source of
data such as reports of different years, bookslighédl and unpublished), journal, internet, and

research articles are planned to be utilize.

2.2.4. Procedures and tools of datollection

In the study both primary and secondary data aenad to use by employing quantitative and

gualitative methods.

2.2.4.1. House hold say

To collect the socio economic, organizational arstifutional situations of users, on house hold
assets and, demographic information from the sampbesehold’s structure interview
guestionnaire will be used. In conducting intervieMew enumerators who have knowledge
about the area ,culture and language will be uresst and train before the work of filling

guestionnaires .

2.2.4.2. Field obsenat

Degradation of rangelands and problems followingiit be observed carefully at the field and

photographs will be taken as additional tools fglanation of impacts.
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2.2.4.3 Focus group dission

This will be conducted with elder farmers who haeen live for a long period of time, to gather

information about historical records of rangelaasiaurces.

2.2.4.4 Key infoant interview

Interview schedule will be undertaken with elderrspas, Kebeles officials, women'’s,
youngsters, development agents, district officiadéstain to rangeland resources and pastoral

development and NGOs such as PCDP.

2.2.4.5. Secondaata

Secondary source of data will be gathered from Izand district office, from the public and

university libraries, offices of NGOs, CSA, andartet will be utilized.

2.2.5. Methods of data analysis

The data that is planned to be collected throdifflerent techniques will be analyzed by
describing and narrating(qualitatively) and usdescriptive statics (quantitatively).Therefore,
gualitative data will be analyzed by using qusiite analysis techniques such as narrating in
words. Quantitative data will be analyzed by usstgstical data analysis techniques such as
SPSS Package Soft Ware Program, descriptive stii&cstandard deviation, mean, coefficient

of variations and other stastical tools will bedise analyze the numerical data.
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3. Time and budget break down

3.1. Time budget break down

In order to accomplish the overall planned actgtof the study the following tentative time

schedule are listed (see table 4.1).

Months in which activities are implemented

NO.
Activities S O D M|{A |M | Year
1 Problem identification X 2014
2 Preliminary survey of review x 2014
literature
3 Review literature in detail 2014/1
4 Writing research proposal 2014
5 Submission of first draft X 2014
proposal
6 Final submission of proposal 2015
7 Developing research X 2014
questionnaire
8 Collecting data 2015

15



9 Data organization and analysjs X 2015
10 Thesis writing 2015

12 Submission of first draft thesis 2015
13 Submission of final draft thesis X 2015

3.2. Budget break down

For purchasing necessary materials and implementaif different activities the following

tentative budget can be break down (See table 4.2)

NO. Materials /activities Amount Price rrotal Remark
birr(single)

1 Stationary(photo  copy,- - 7000
printing, binding
,note book, secretary etaq)

2 Compensation for key- - 5000
informants

3 Field assistants select¢ 10 100 per day 4000
from study sites for 4 days

4 Advisor 1 200for 8 days 1600

5 For transportation during- 450birr  per| 9000
data collection day for 20

16



days

For camera rent 1 150 for 8 days200

For focus group - 3000

discussion participant

Contingency(10%) of the 3,378
total cost
Total 33,780
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