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Agriculture is the most important economic activity and employment opportunity in Ethiopia. Globally, 
the country is the largest producer of Khat. The producers and consumers of Khat are increasing 
combined with earning for the national exports. Despite several controversies have continued on Khat 
practice, the legal stance of the Ethiopian government and studies on environmental impact are 
minimal. The review results reveal that agro-climates in different parts of Ethiopia are suitable for Khat 
production. The plant cultivation has come to common and expanded from southeastern to 
northwestern part of the country since the 1990s. Various anthropogenic and edaphic factors have 
contributed for the expansion of Khat production. Khat has substantial economic advantages though it 
has adverse implications on livestock production, cereal crops and water resource. Khat has 
undesirable effects on health, social, and environment followed by less empowering the economic 
capacity of women. Nervous problems, extra marital affairs, sexual abuse, HIV/AIDS, corruption, 
suicide, addiction, and car accidents are among the detrimental effects of Khat practice on health and 
social relations. Thus, researchers, policy makers, scholars, and higher learning institutions need to 
come together to minimize the controversies, alleviate heated debates and disclose public discourses 
on Khat practice in Ethiopia.  
 

Key words: Agriculture, Ethiopia, Khat, origin, prevalence, public discourse. 
 
 

INTRODUCTION 
 

Ethiopia is located in the horn of Africa, between 3° 24‟ 
and 14° 53‟ North and 32°

 
42‟ and 48° 12‟ East (Eshetu 

and Habtemariam, 2001). Agriculture is the main stay of 
the economy, which contributes for 34% of the gross 
domestic product (GDP) and about 80% of employment 
opportunity (Admasu, 2017). The altitude of the country 
ranges from 100 m.a.s.l in the Afar depression (Wild 
Frontier, 2014) to 4620 m.a.s.l of Ras Dejen, a highest 
mountain in the Northwestern Ethiopia (Asrat et al., 
2012).  The   country   is   classified   into 18  major  agro-

ecological zones (Hurni et al., 2016). The current size of 
population is estimated to be above 100 million (Assefa 
and Seid, 2017). The population is expected to twofold 
and reach 188 million by 2050 (ECA, 2016). Even though 
about 14 million holders earn their living by farming, only 
13.8 million ha of land is cropped annually (CSA, 2015). 
Ethiopia is the leading and the largest producer of Khat 
practice (Cochrane and O‟Regan, 2015; Cafer, 2016). 
The number of Khat chewers has significantly increased 
over the years in  the  country  and  reached  an  average 
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prevalence rate of 15.3% (Demewoz and Yihunie, 2015; 
Awell et al., 2016). The land used for Khat production has 
increased by 160% from 2001/2002 to 2014/2015 and 
rapidly expanded to new areas of the country where it 
had not previously been grown (Cochrane and O‟Regan, 
2015). In the 2000s, Khat was the second export item 
and accounted for 13.4%. Currently, it is the third largest 
export crop after coffee and oil seeds with a share of 
15.0% (Taye and Aune, 2003; Degol, 2007; Berhanu et 
al., 2014). Young leaves and tender twigs of Khat are 
important products. It plays significant roles for social life 
for many people in most parts of Ethiopia and has 
economic advantages for producers. The plant is a cash 
crop with psychoactive properties that resulted in 
euphonizing effects (Gebissa, 2008).  

Khat is an illegal drug in most countries of Europe, 
Asia, and North America (Cochrane and O‟Regan, 2015). 
The number of countries in the world is criminalizing the 
use of Khat. It is neither allowed nor prohibited in Ethiopia 
(Gessesse, 2013). Khat has started to replace cereal, 
coffee, fruit, root and vegetable crops grown in the 
highlands of Ethiopia (Kandari et al., 2014). Outmigration, 
volatility in coffee market, increasing demand for export, 
and transportation network are among the key 
contributions for Khat expansion and production in 
Ethiopia (Ibid). Currently, over two million farmers 
produce Khat on more than 250,000 ha of land 
(Gessesse, 2013; CSA, 2015). A number of studies were 
conducted in different parts of Ethiopia in different social 
settings. The findings of previous studies show that the 
prevalence of Khat chewing is extremely increasing 
(Gebissa, 2008; Demewoz and Yihunie, 2015). The 
concern of Khat practice has been increasing among 
college and secondary school students (Cafer, 2016). 

Despite several controversies, Khat plant is an integral 
part of life for many people in Ethiopia. A substantial 
literature is available on various aspects of Khat such as 
historical background, botanical characteristics, chemical 
constituents, cultivation, pharmacology, marketing and 
export. Nevertheless, a little is known and no inclusive 
evidence on social, economic, health, and environmental 
impact of Khat and its expansion in Ethiopia. Therefore, 
the aim of this paper is to provide comprehensive 
information on different effects of Khat and expansion of 
the plant in terms of production and consumption in 
different parts of Ethiopia. It also provides overview on 
debates of different public discourse. The sources of 
secondary information were abstracts and literature 
review based on empirical research findings from 
different spatial and temporal dimensions. 
 
 
HISTORICAL PRECEDENTS OF KHAT: OVERVIEW  
  
Khat is known by different names; chat in Ethiopia, qat in 
Yemen   (Numan,  2012),  mirra   in  Kenya,  and  jaad  in  
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Somalia (Alem et al., 1999). Gebissa (2008) described it 
„leaf of Allah’ and others express it‟ flower of paradise‟. 
An extensive public discourse has continued on the 
origin, practice and legality of Khat in the world. The most 
debated issue is the origin of Khat because it is not 
clearly identified. Numan (2012) believed that the origin 
of Khat is around southern Red Sea, Yemen or Ethiopia. 
Many literatures agree that it is native to Ethiopia 
(Assefa, 1983; Awell et al., 2016). It was introduced to 
Yemen between the 1st and 6th centuries and later on 
the Danish botanist and physician Forsskal gave the 
name Catha edulis to the plant growing on the mountain 
of Yemen in 1762 (Estifanos et al., 2016; Numan, 2012). 
However, there is no conclusive evidence for specific 
time of introduction and the origin of Khat to Yemen and 
Ethiopia.  

There are different legends in Ethiopia and Yemen, 
goatherd who noticed the effects and properties of Khat 
on his goats (Numan, 2012). Al-Habeshi and Skaug 
(2005) supposed that the origin of Khat could be in 
Yemen and then spread to Ethiopia, or vice versa.  Sir 
Richard Burton described, Khat was introduced to Yemen 
from Abyssinia in the 15th century (Burton, 1966 cited in 
Al-Habeshi and Skaug, 2005; Saeed, 1987). El-Menyar et 
al. (2015) reported that the plant is native to Ethiopia and 
Arabian Peninsula but it is produced widely in Yemen 
than that of Ethiopia (Saeed, 1987).  Gebissa (2008) 
corroborated that Khat is originated in eastern part of 
Ethiopia; specifically in Harar. It is grown and/or practiced 
in many countries from South to Northeast Africa and 
elsewhere in the world (Saeed, 1987; Alem et al., 1999; 
Numan, 2012; Asmamaw et al., 2013; Alemayehu and 
Tewodros, 2014). 

The second public discourse lies on the cultural and 
religious debates of Khat practice. On one hand, Khat is 
an illegal substance in most European countries 
(including Germany, France, and the Netherlands), the 
United States and Canada. On the other hand, it remains 
allowed in many countries like Somalia, Djibouti, Ethiopia, 
Yemen, and Israel (Belwal and Hassen, 2011; Yusuf, 
2011; Al-Menyar et al., 2015). Laws against the use of 
Khat are not established in Ethiopia (Gebissa, 2008). 
Many literatures claimed that East African migrants 
particularly Somali people uses Khat in United Kingdom 
and other European countries (Yusuf, 2011). Khat is non-
scheduled substance in United Kingdom (Numan, 2012), 
where it is chewed among Diaspora communities mainly 
Ethiopians and Southern Arabia for pleasure and social 
interactions (Anderson and Carrier, 2011; Kassim et al., 
2015).  

In Yemen, Khat users deem that it is their identity, 
social status, source of pride and sense of self-esteem 
(Numan, 2012). In 1933, the Advisory Committee on the 
Traffic in Opium and Other Dangerous Drugs of the 
League of Nations attempted to prohibit the cultivation 
and trade of Khat by French,  British  and  Italian  colonial  
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administrations that have been undertaken in East Africa 
(Kenya, Djibouti, and Somaliland) and South Yemen in 
the first half of the 20th century. Others have attempted 
to ban Khat undertaken in Aden in 1957 and in Somalia 
in 1956 and 1983. Yemen tried to ban Khat in 1972 but 
the campaign failed completely (Numan, 2012).  
 
 
THE EXPANSION OF KHAT IN ETHIOPIA 
 
Khat chewing has deep rooted history as early as 14th 
century and is commonly used for social and religious 
purposes (Alemayehu and Tewodros, 2014). The 
cultivation of Khat in Ethiopia is started earlier than that of 
coffee (Al-Menyar et al., 2015). Though originally Muslim 
prayers have used Khat for ceremonies, it has become 
widely utilized also by Orthodox follower Ethiopians for 
recreational purposes. As late as the 19th century, only 
the political elite, religious devotees and well-off urbanites 
chewed Khat regularly in Ethiopia (Gebissa, 2008). 
Currently, Ethiopia is the leading producer of Khat and 
the production has an increasing trend (Degol, 2007; 
Kandari et al., 2014; Beyene et al., 2017). In the new era, 
for instance in Harar, even children under-five chew Khat 
(Alem et al., 1999). However, Khat chewing is commonly 
practiced in ages between 25 and 44 years (Ibid). 
According to the study of Estifanos et al. (2016) 
conducted in Dessie city of Ethiopia, the mean average 
age of Khat chewers is 19.23 years.   

Khat grows well in middle and higher altitudes 
(Berhanu et al., 2014). It can grow between altitudes of 
1500 and 2590 m.a.s.l. adapting to well-drained and poor 
soils with a range of climatic conditions (Al-Habeshi and 
Skaug, 2005; Yusuf, 2011; Kandari et al., 2014). The 
height of Khat tree ranges from 1.0 to 18.0 m in Yemen 
(Al-Habeshi and Skaug, 2005). In Ethiopia, the plant can 
grow up to a height of 30 m around Wondo Genet 
(Gessesse and Kinlund, 2008). The plant is seedless and 
hardy, growing in a variety of climates and soils 
(Alemayehu and Tewodros, 2014). The plant can grow in 
marginal lands, terraced hillsides and relatively requires 
low labor and inputs, and resistance to many diseases 
(Degol, 2007; Beyene et al., 2017). The detail 
characteristics of the plant are shown in Table 1. 

The potential areas of Khat growing are found in the 
eastern highlands of Ethiopia (Hurni et al., 2016). The 
significant expansion of Khat has appeared since the 
1960s (Gessesse, 2015). Nowadays, it is grown in almost 
all regions of the country. For example, there was no 
Khat cultivation at farm level in South and North Gondar 
areas prior to 1990s. Nowadays, Khat production is 
extensively practiced along the main asphalt road 
between Bahir Dar and Gondar cities of Northwestern 
Ethiopian highlands (own surveillance). A study 
conducted by Asmamaw et al. (2013) in Dera district 
found that the prevalence of Khat use is 17%.  There  are 

 
 
 
 
several evidences for the expansion of Khat in Ethiopia. 
Extensive deforestation of the natural forest in Wondo 
Genet environment is the result of human intervention for 
Khat expansion (Gessesse and Kinlund, 2008). Khat 
practice has increased over the years and recently the 
country becomes the fastest growing of Khat commodity 
(Kandari et al., 2014) that cultivated and chewed 
extensively (Beyene et al., 2017). The plant yields 
between15 and 18 ton/ha through monoculture cultivation 
(Kandari et al., 2014). Gessesse (2015) has found that the 
average yield of Khat is 8 ton/ha around rift valley areas. 

The other controversy lies on the use of Khat. Some 
organizations/institutions do not classify Khat as addictive 
drug, like the World Health Organization (WHO). Saudi 
Arabia and others have strictly banned the practice of 
Khat with the help of enforced law. Nevertheless, some 
countries including the UK, had classified the crop as a 
drug substance, but they did not take any measure to ban 
it (Berhanu et al., 2014). The International Narcotics 
Control Board is leading a campaign to ban Khat. In 
contrast, the WHO has not yet found justification for 
restricting the availability and use of Khat (Degol, 2007). 
In Ethiopia, Khat is grown from less than 100,000 ha 
ahead of 15 years to the present 250,000 ha of land 
(Alemayehu and Tewodros, 2014; Kandari et al., 2014; 
Cafer, 2016). Beyene et al. (2017) found that some 
farmers converted their landholding to Khat plantation in 
Oromia and SNNP regions of Ethiopia. About a third of 
Khat production is exported to neighboring countries like 
Djibouti and Somalia (Kandari et al., 2014). It implies the 
plant is expanding at rapid rate (Cafer, 2016). 

There are several reasons for the expansion of Khat in 
Ethiopia. Many farmers are challenged with crop 
productivity due to soil degradation. Khat can be grown in 
those degraded areas. The plant can incur higher income 
returns relatively as compared to other cereal crops. The 
plant is evergreen and less vulnerable to drought. It is low 
labor intensive as compared to other crops (Kandari et 
al., 2014; Beyene et al., 2017). Improving road networks, 
availability of land and air transport have contributed to 
the expansion of Khat (Gessesse and Kinlund, 2008; 
Numan, 2012). Many studies concur on the economic 
factor of Khat expansion (Gessesse and Kinlund, 2008). 
The positive and negative effects of Khat practice have 
had inconclusive discourse and not free from socio-
economic, political, and public dilemma. 
 
 
THE SOCIO-ECONOMIC AND ENVIRONMENTAL 
EFFECTS OF KHAT  
 
Correlates of Khat and health  
 
A practice of Khat chewing is a growing health concern in 
Ethiopia (Demewoz and Yihunie, 2015). Khat can have 
medicinal   values   for   some   epidemic   diseases   and 
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Table 1. The major characteristics of Khat plant. 
 

Botany It is classified under Celastraceae family. The scientific name is Catha adulis and its local name is Khat.  

Distribution 
Khat is practiced in Ethiopia, Kenya, Sudan, Somalia, Djibouti, Tanzania, Rwanda, Burundi, Uganda, Zambia, 

South Africa, Zimbabwe, Saudi Arabia, Afghanistan, Yemen, Israel, India, Pakistan, Turkestan, Iran, Malaysia, 
Australia, and Madagascar. 

  

Description of 
the plant 

Khat is a flowering evergreen tree or shrub that reaches up to 30m. Leaves can have a length of up to 10 cm and 

2-5 cm width. 

  

Chemical 
constituents  

The active ingredient of Khat are cathinone and cathine, which produce psychotropic, euphoric, metabolic, and 
cardiovascular effects similar  to amphetamine. A maximum potency of leaves are up to 48 hours but can be 
preserve using freezing.  

  

Ecological 
adaptability 

The plant grows in medium altitude (1500-2600 m.a.s.l.), medium temperature (18-29°C), high rainfall amount 
(900-1200 mm), and well drained soils.   

  

Methods of 
cultivation 

Khat is propagated by cutting. It can be planted year round. The plant can be grown in monoculture or 

intercropping with maize, sorghum and other cereal crops. It can be fertilized using manure. DDT can be used for 
disease protection. Watering, weeding, manuring, topping, pruning, and stumping are tending operations. The 
first harvest is within 2-3 years. The plant can give yield over 75 years at a rate of 2-4 harvest per year.  

  

Harvesting 
Harvesting is by hand picking in morning or late afternoon. After harvesting, it can be wrapped using enset or 

banana leaves or packed using plastic bags to retain its moistness and freshness.  

  

Uses and 
effects 

The young leaves or shoots are used for chewing and marketing. Tea can be prepared from Khat. It can have 
both positive and adverse effects on social, economic, and environment.  

  

Legality 
Khat is illegal in many countries in Europe and USA. It is legal in Ethiopia but chewing is prohibited in the civil 
servants and university campuses based on rules of conducts. 

 

Source: Al-Habeshi and Skaug (2005); Gessesse and Kinlund (2008) and Kandari et al. (2014).   

 
 
 
alleviate symptoms of melancholia and depression (Balint 
et al., 1991). Despite the plant do not contain calories; it 
has protein and fiber contents of 5.6 and 2.5%, 
respectively (Gessesse, 2015). It may also be used to 
suppress hunger when there is shortage of food (Balint et 
al., 1991). On the contrary, many research findings 
revealed that Khat practice has detrimental effects on 
health. In addition, Alem et al. (1999) have reported that 
there is no evidence that Khat can increase intellectual 
performance. Subsequent to fifteen years, Ewenat et al. 
(2014) confirmed that Khat chewing is associated with 
poor academic performance among students in Bahir Dar 
University. Many researchers have discovered that the 
psycho-stimulant effect of Khat is due to the alkaloid 
chemical ingredient „cathinone’ present in the fresh 
leaves of the plant. The central and peripheral nervous 
system, the gastro-intestinal system, dental problems, 
stomach ulcer, and stroke are among the main adverse 
effects of Khat chewing (Alemayehu and Tewodros, 
2014). 
There is immense dilemma between merits and demerits 
of Khat  and  there  is  no conclusive  evidence  on  some 

health effects of the plant such as psychosis. Khat affects 
cardiovascular, constipation, oral cancers, digestive, 
respiratory, endocrine, and urinary systems (Numan, 
2012). Gastritis, malnutrition, anorexia, spermatorrhea, 
arrhythmias, impotence, elevation of blood pressure, 
insomnia, anxiety, depression on cessation, tension, and 
various psychotic symptoms are adverse effects of Khat 
chewing (Alem et al., 1999). Moreover, females used hot 
beverages made from boiling dry or fresh Khat leaves in 
water to induce abortion (Awoke et al., 2017). If male and 
female chew Khat together, they tend to engage in 
unplanned and risky sexual intercourses especially 
among the young. Chewing is also dangerous for drivers 
and if alcohol is added, accidents will be worse. 
Furthermore, chewing has adverse effects for women 
who have children and their children face loss of weight 
due to low appetites of the mother who is unable to give 
adequate breastfeed (Ibid).  

In some studies, deterioration of sexual activities and 
estrangement between spouses is reported. Contrasted 
findings are found in Somali region on sexual activities, 
18.8% of   male  respondents replied  that  Khat   improve 
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Table 2. The prevalence of Khat chewing in different social settings of Ethiopia. 
  

Area of study  Prevalence (%) Sources  

Students in  Bahir Dar university  24.0 Ewenat et al. (2014) 

Students in university of Gondar  24.5 Desalegn et al. (2014) 

Students in Jimma university 23.9 Tilahun et al. (2017) 

Students  in Sidama  high schools  14.6 Andargachew et al. (2017) 

Students in Agaro high school  65.0 Gebissa (2008) 

Residents in Harar town 50.0 Alem et al. (1999) 

Residents in Butajira town 50.0 Alem et al. (1999) 

Residents in Jimma town 39.6 Gebissa (2008) 

Residents in Adami Tulu town 31.7 Gebissa (2008) 

Prevalence for men in Ethiopia  27.3 Demewoz and Yihunie (2015) 

Prevalence for women in Ethiopian  11.0 Demewoz and Yihunie (2015) 

Prevalence for rural Ethiopia 16.6 Demewoz and Yihunie (2015) 

Prevalence for urban Ethiopia  11.2 Demewoz and Yihunie (2015) 

 
 
 
sexual performance whereas 61% reported that it causes 
impairment (Alem et al., 1999). Homicide and suicide 
cases are reported in Ethiopia due to heavily addicted 
behaviors of Khat chewing. Khat reduces desire for 
cohabitation and food, brings confusion, and cause 
dehydration and spermatorhea (Numan, 2012). Some of 
the aforementioned associated risks are in agreement 
with Kassim et al. (2015). Chewed leaves negatively 
affect the working ability and capacity of the users 
(Kandari et al., 2014). 

The higher concentration of cathinone was detected 
from samples in Ethiopia and Kenya (Numan, 2012). 
Perhaps, due to such contents and the taste properties 
consumers and customers ensure where a Khat comes 
from. The most popular varieties of Khat in Ethiopia are 
Aweday and Abo mismar found in Harari that Yemenis 
prefer (Kassim et al., 2015). The chemical properties of 
Khat are well documented in some studies. Cardio-
vascular system, respiratory system, gastrointestinal 
system, hepatobiliary system, genitourinary system, 
obstetric effects, metabolic and endocrine effects, central 
nervous system, and psychiatric system are the main 
adverse effects of Khat reported by Alemayehu and 
Tewodros (2014).  

Socio-demographic characteristics such as sex being 
male, peer pressure, and seniority of students, family 
history for Khat practice, drinking alcohol, smoking, 
students in higher education, Khat growers, religious 
purposes, household with more income, and associated 
factors are positively associated with Khat chewing 
(Ewenat et al., 2014). Family chewing habit and 
production of Khat around residences are also among 
drivers of Khat chewing. The prevalence of Khat chewing 
is different among various social settings. The highest 
prevalence (65.0%) is reported for secondary school 
students in Agaro (Table 2). 

The prevalence of Khat chewing in University of Gondar 
has increased from 21.0% in the 2000s to 24.5% in 
2010s (Yigzaw, 2002; Desalegn et al., 2014). Similarly, 
the prevalence of Khat chewing in Jimma University has 
increased from 23.9 to 39.0% within a decade (Gebissa, 
2008; Tilahun et al., 2017). Not all areas in Ethiopia 
produce Khat and not all producers chew Khat. As one 
travels from northern part of Ethiopia to Southeastern 
Ethiopia, the size for production of Khat increases (Figure 
1). There is a production and prevalence of Khat chewing 
variation among regions in Ethiopia (Demewoz and 
Yihunie, 2015). The highest Khat chewing prevalence is 
found in Harari (53.2%) while the lowest is found in 
Tigray (1.1%). It implies Khat consumption is practiced in 
every regions of Ethiopia with unlike magnitudes (Figure 
2). It needs further inquiries and researches why the 
starting place of Khat growing is Harar. Agro-ecologies, 
trade routes, settlement patterns for Muslims, and other 
socio-cultural factors are the probable reasons that might 
influence the trends and patterns of Khat practice in 
Ethiopia.  
 
 
Social effects of Khat  
 
Anderson and Carrier (2011) believed that there is no 
robust evidence between Khat use and social harms. 
Nevertheless, recent studies disclosed that Khat practice 
does not only affect human health but also it influences 
social cohesions (Saeed, 1987; Al-Habeshi and Skaug, 
2005; Numan, 2012; Asmamaw et al., 2013; Al-Menyar et 
al., 2015). Khat consumption is high in Muslim 
communities and usually takes place at homes, 
recreational sites, or trading places for pleasures and 
other related purposes (Belwal and Hassen, 2011). Most 
people chew Khat  in  groups during  special  ceremonies 
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Figure 1. Distribution of Khat chewing practice in Ethiopia. Source: 
PLOS ONE | DOI:10.1371/journal.pone.0130460 July 19, 2018. 

 
 
 

 
 

Figure 2. The prevalence of Khat chewing in different regions of Ethiopia.  
Source: Demewoz and Yihunie (2015) 

 
 
 
intended to enhance social interaction or facilitate contact 
with Allah by Muslims (Alem et al., 1999). Playing during 
ceremonies, stabilize emotions, pleasure, increase work 
efficiency, stimulation, elevate mood, social meetings, 
concentration during studying, collective and individual 
labor works, and praying are some of the social reasons 
of   Khat  chewing   (Alem   et   al.,  1999;  Numan, 2012).  

Events of chewing include circumcision, wedding and 
funeral ceremonies for welcomed and entertained guests. 
Students, farmers, traders, and drivers chew Khat. 
Kandari et al. (2014) found that higher numbers of 
consumers are drivers followed by students and 
shopkeepers in Harar. A study conducted in Dessie city 
revealed that the  most frequent users of Khat are jobless  
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youths, students learning in higher education, street 
children and drivers (Estifans et al., 2016). Affected 
schoolchildren resulting in school dropouts due to Khat 
chewing and increase in criminal activities (Kandari et al., 
2014). Khat cultivation is claimed to be mainly male 
preference crop for the benefit of income. Women prefer 
Khat in less extent for the reason that men tend to marry 
additional wives and the plant increases alcohol 
consumption and drinking in turn expose to HIV/AIDS 
(Gessesse and Kinlund, 2008). Social problems such as 
frequent quarrel among family members, breach of family 
ties, neglect of education, less care for children, 
encouraged prostitution, and addiction are linked with 
Khat chewing (Yusuf, 2011). Some research findings 
reported that Khat consumption has adverse 
consequences for married couples. Spending money to 
maintain the habit and wasting working hours during Khat 
ceremonies lead to family neglect and, consequently to 
divorce (Alem et al., 1999). The rise over addiction is 
associated with criminal activities such as terrorism 
(Cochrane and O‟Regan, 2015). 
 
 
Economic effects  
 
According to Berhanu et al. (2014), Khat is the third 
largest export commodity after coffee and oil seeds. Khat 
can generate considerable amount of revenue at 
individual, household and national level. Some farmers 
prefer Khat than that of other crops due to several 
reasons. Khat is a cash crop, which can bring substantial 
returns. The plant is less vulnerable to drought with less 
cost for labor demand throughout production. Khat has 
both positive and negative economic advantages. On the 
positive part, it serves as employment opportunity and 
source of income in the cultivation and marketing 
processes. The source of cash income (up to 76.8% in 
Harar) and drought resistance behavior of the plant are 
among the main economic advantages of Khat growing 
(Alem et al., 1999). Alemayehu and Tewodros (2014) and 
Beyene et al. (2017) reported that the wood part of the 
plant is resistance to termites that serves for fuel, farm 
implements, home utensils, house construction and 
fencing. The income return from maize mono-cropping is 
three times less than the intercropping of Khat with maize 
in Hararghe highlands (Kandari et al., 2014). Farmers 
also utilize mixed cropping with tef in south Wollo (Cafer, 
2016). 

Conversely, Khat has deleterious effects on 
disharmony, family breakdown, and diverting household 
incomes (Alemayehu and Tewodros, 2014). Spread of 
corruption, theft of public and private properties, damage 
to people and properties caused by accidents, and waste 
of family resources are economic related problems linked 
with Khat chewing (Yusuf, 2011). Khat is a cash crop 
covering about 0.2% of the total area of Ethiopia  fetching  

 
 
 
 
about 10.5% of the country‟s export value (Gessesse, 
2013). It is easy to transport and serve as fodder for goat 
production (Kandari et al., 2014).  It affects livestock 
population adversely due to decline of pastureland and 
less interest in livestock raising (Kandari et al., 2014).  
 
 
Environmental consequences  
 
Khat is an extremely water demanding perennial plant 
and heavily reliance on irrigation for intensive production 
(Cafer, 2016). Many Khat landscapes are vulnerable to 
land degradation and Khat cultivation undermines crop 
production (Gessesse, 2013). The number of farmers 
growing annual crops has declined as the result of Khat 
expansion, which undermines food crop production. In 
many areas, for example in Wondo Genet, deforestation 
and land conversion took place for Khat cultivation that 
implies adverse environmental implications (Gessesse 
and Kinlund, 2008). Thus, Khat production could have 
either positive or negative effects on food security. The 
relationship between Khat cultivation and its 
consequences on land use change and water use is 
complex (Gessesse, 2015).  
 
 
DEBATES ON RULES OF LAW 
 
The practice and global trade of Khat is controversial 
(Degol, 2007). Though public officials in East Africa 
denounce its consumption, they benefit from the foreign 
exchange and tax revenues that it generates. The United 
States and most countries in Europe have banned it, 
considering its psychotropic substance. Nevertheless, 
legislating against Khat in these countries has had little 
success in curbing use of the plant and has taken place 
with little consideration of evidences (Anderson and 
Carrier, 2011). The sale or use of Khat is enacted 
through laws and banned it in many western countries 
such as Netherlands, UK, China, and USA (Degol, 2007; 
Gessesse, 2013; Beyene et al., 2017). Considering these 
aforementioned knowledge, it is likely to develop policies 
concerning to Khat practice. It has been condemned both 
by Islamic school of thought and by Orthodox Church in 
Ethiopia (Yusuf, 2011). Nevertheless, Ethiopian 
government neither encourages nor takes any action 
against its cultivation, trade and use (Berhanu et al., 
2014). It looks like no specific government policy that 
promotes or prohibits production of Khat. Presently, it is 
difficult to punish someone out of substance dependence. 
Initially, dependent users ought to change their behavior 
and be active and productive members of the community 
(Estifanos et al., 2016).  

A person who lived in Dessie city reported that Khat is 
not religion related rather Muslims chew Khat just to be 
alert  and  avoid  sleep  (Estifanos  et   al.,   2016).  Some 
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Table 3. Compiled potentials for strength, weakness, opportunity, and threats with a popular analytical technique known as SWOT. 
 

Strength 

Ethiopia is the leading/producer of Khat. 

Khat is the main export commodity (giving high contribution for the national economy). 

Khat is a cash crop, which can bring substantial return. 

Less vulnerable to drought and less cost for labor throughout the production of Khat. 

 

Opportunity 

Khat is able to mix with cereals, coffee, fruits, and vegetables. 

Khat doesn‟t classify as addictive drugs (according to WHO statements). 

Not all areas in Ethiopia produce Khat. It means there are several areas still have other potential crops to produce. 

 

Weakness 

Illegal drugs (detrimental effects on health, social conditions such as spread of corruption, theft of public and private 
properties, damage to people and properties caused by accidents). 

 

Khat landscapes are vulnerable to land. degradation 

 

Threats 

Khat is illegal in many countries, like Europe and USA. In Ethiopia Khat production is legal but chewing is prohibited. 

There is no suitable policy to solve this debating issue. 

Dependent users ought to change their behavior and be active in positive community. 

 
 
 
scholars in Ethiopia believed that Somalia and Yemen 
have integrated Khat use into religious life. According to 
Degol (2007), prohibiting the cultivation of Khat would 
threaten the livelihoods of many farmers and traders, and 
likely drive many of them deeper into illegal activity or into 
poverty. Criminalizing those who have to rely on Khat 
production for their survival is not the answer. The 
discussion of Khat needs to be placed within a 
development framework instead of being dominated by a 
mindset that stresses illicit ‘substance abuse’. Beyene et 
al. (2017) revealed that criminalizing and prohibiting Khat 
cultivation could affect the livelihood of Khat farmers, 
rural non-agricultural laborers and traders.  

According to Estifanos et al. (2016), many people have 
intentions to stop Khat (for instance USA 62%, UK 50%, 
Yemen 46% and Ethiopia in Dessie city 68.47%). 
However, in reality, both the production and use of the 
plant is increasing. Thus, considering only economic 
strategy for Khat cultivation cannot be the basis of policy 
establishment for a sustainable development (Gebissa, 
2008). In identifying suitable policies, potentials for 
strength, weakness, opportunity, and threats are 
compiled with a popular analytical technique known as 
SWOT (Table 3). 
 
 
CONCLUSION AND POLICY IMPLICATIONS  
 
In Ethiopia, Khat production  is  one  of  poverty  reducing 

instrument for producers in the short run. Khat cultivation 
is expanding rapidly at the expense of cereal crops. The 
production has boomed over the last two decades, 
making the country a leading nation. The highest 
prevalence of Khat production and consumption spread 
from Eastern and Central Ethiopia to northeastern and 
other most major cities and towns of the country. The 
discourse between harm and benefits effects are 
inconclusive and not free from ethical dilemmas. That 
means Khat has adverse effects on health, society and 
environment with positive income effects on consumers 
and producers (Kandari et al., 2014).  

Nowadays, Khat chewing is a public health concern. 
Heart failure and blood pressure are among the key 
health related problems of Khat chewing. The prevalence 
of Khat chewing is higher in secondary schools and 
university students influenced by peer pressure, family 
chewing habit, drinking, smoking and vicinity to 
residences. Many researchers argue that a complete ban 
or the production and marketing of Khat may be 
disastrous for Ethiopian economy for the short run 
(Belwal and Hassen, 2011). Some others claim that the 
government of Ethiopia has placed dual taxation, at local 
and federal level. The review has shown that Khat 
chewing habit has affected the majority of productive age 
groups confirmed by large number of students. 

Previous studies are limited on different social settings 
and spatial distributions. A few number of researchers 
address   the  issue  of  Khat   chewing   and   associated  
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behaviors at secondary schools, rural and urban 
residents, Khat trading areas, and universities. More 
studies are required on psychological, epidemiological, 
environmental and associated aspects. The attributes 
and effects of Khat has to be studied independently at 
different social settings, socio-demographic 
characteristics and work behaviors such as traders, 
farmers, women, shoe shine, civil servants, students, 
youth, adults, drivers, children and others. Knowledge 
based, gender sensitive, health and environment 
centered policy is required. Taking measures related to 
joblessness and educating people are among solutions. 
Therefore, it is essential to raise awareness, disclose 
public debates about the potential hazards of Khat 
chewing. Legislation has to consider for education into 
the curricula for primary and secondary students.  
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The objective of this review was to determine challenges and opportunities facing dairy cattle 
production in Homa Bay County, which lies within the Lake Victoria basin. Three cattle production 
systems were included: farms keeping indigenous breeds; farms keeping crosses of indigenous and 
exotic breeds and farms keeping exotic breeds. Both primary and secondary data were collected using 
questionnaires, key informant interview, published grey literature sources and institutional websites. 
Quantitative data was analyzed using descriptive statistics and One-way analysis of variance used as 
inferential analysis at 5% level of significance, while qualitative data were summarized using themes. 
Among the different cattle breeds raised, milk was predominantly produced by indigenous type. Most 
farms owned about 4 acres of land, with farms keeping indigenous breeds owning 7 herds of cattle 
while farms keeping crosses and pure exotic breeds kept 4 and 3 herds of cattle, respectively. Daily 
milk yield from exotic breeds was 18 L, while indigenous breed produced 1.7 L. Milk was sold to 
neighbours, local markets and for household consumption. Farmers faced challenges with regard to 
quality and unavailability of feeds during drought periods, controlling livestock diseases, sources of 
information and breeding services. The County government and its development partners implemented 
projects on dairy productivity: fixed-time artificial insemination project and introduction of Brachiaria 
grass which is drought resistant and have high protein content. This report presents findings which are 
important for policy making on dairy farming and lessons on how public and private sector partnership 
can alleviate challenges facing dairy farming. 
 
Key words: Challenges and opportunities, dairy cattle farming, western Kenya. 

 
 

INTRODUCTION 
 

Dairy cattle farming in Kenya contributes about 14% of 
Agricultural Gross Domestic Product  with an estimated 
annual growth rate of 4.1% (Behnke and Muthami, 2011). 
In addition, it is the most rapidly expanding dairy sector 
within sub-Saharan Africa, and with over 85% of the dairy 
cattle  population   raised   within   Eastern   Africa  region 

(Odero-Waitituh, 2017). The current dairy cattle 
population in Kenya is estimated at 4.3 million herds and 
they produce about 3.43 billion liters of milk annually, 
which constitutes about 18% of the paltry 3% contribution 
of sub-Sahara African countries global milk production 
(Behnke  and  Muthami, 2011). Indeed, smallholder  dairy
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farming plays an important part in the dairy value chain 
within Sub-Saharan Africa, where three technological 
approaches have been used to improve productivity 
(Chagunda et al., 2016). These include applying 
agricultural ecological processes such as continuous 
housing of cows, practicing cut-and-carry feeding system, 
introduction of purpose bred forages, pastures and agro-
forestry within the dairy systems, utilization of modern 
livestock breeding techniques including importation of 
dairy breeds and crossbreeding of indigenous cattle with 
exotic breeds, and other types of socio-economic 
intensification. 

It is reported that smallholder dairy farmers own over 
80% of the dairy cattle population in Kenya, and they 
produce over 56% of total milk output in the country 
(Kaitibie et al., 2010; Odero-Waitituh, 2017). These cattle 
are raised under both intensive and semi intensive 
systems with the predominant breeds kept comprising of 
Friesian, Guernsey, Ayrshire, Jersey and their crosses 
(Bebe et al., 2003). These production systems are not 
unique to Kenya, but have been reported to be practiced 
in different parts of the World where they play a 
significant role in production of milk which support family 
incomes and the economies (Devendra, 2001). In 
addition, milk is also produced from the numerous herds 
of indigenous cattle raised by many smallholder and 
pastoralist communities within the country (Onono et al., 
2013). According to Bebe et al. (2003), the management 
decisions on breeding objectives by the Kenyan 
smallholder dairy cattle farmers are guided by a number 
of factors including level of milk yield, high butterfat yield, 
heavier body weight, unselective feeding behavior under 
zero grazing units, hardiness and disease resistance. In 
these farms, the Friesian, Ayrshire, and Jersey cattle 
breeds are preferred because of the high level of milk 
yield as compared to the zebu, which is preferred for their 
hardiness and disease resistance. 

Since liberalization of the dairy industry in Kenya in 
early 1990s, marketing of fresh milk and other value-
added products have been controlled by market forces. 
Accordingly, milk supplied to the formal sector declined 
due to unpredictable prices and delayed payment by 
some milk processors (Odero-Waitituh, 2017). This also 
led to the emergence of another market segment 
characterized by farmers who sell milk through informal 
marketing channels which handle raw milk and other 
dairy products and they often fail to conform to milk 
market regulations (Institute of Economic Affairs, 2001). It 
is estimated that about 80% of milk produced by 
smallholder farmers is neither processed nor packaged, 
but is purchased by consumer in raw form through 
informal milk outlets (Institute of Economic Affairs, 2001; 
Kaitibie et al., 2010). Marketing of milk through these 
informal channels is associated with numerous 
disadvantages including loss of benefits associated with 
value addition, reduced opportunities for employment 
creation, lack of quality standards to control  adulteration,  
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poor controls in ensuring hygienic and clean healthy 
products that are produced and distributed, reduced 
safety standards to consumers, poor keeping quality for 
milk and reduction in contribution of export earnings from 
surplus milk that is produced.  

Although the smallholder cattle production activities 
contribute enormously to the economies of the farming 
communities in Kenya, these enterprises are greatly 
hampered by a number of challenges including poor 
access to breeding services, inadequate and poor quality 
feeds for the dairy cattle, occurrence of livestock 
diseases, poor access to credit facilities and lack of 
markets for the fresh milk which is often characterized by 
inadequate processing of raw milk and the numerous 
informal milk markets characterized by hawking of raw 
fresh milk (Bebe et al., 2003b, 2008; Odero-Waitituh, 
2017). Much of the available literature on dairy farming in 
Kenya are based on reports and peer reviewed 
publications from the highland agro ecosystems where 
dairying has been practiced for several years, however, 
there is a paucity of studies that have reported milk 
production and challenges facing dairy farming within the 
mixed production systems in the lowland areas of 
western Kenya, where milk is still obtained from farms 
predominated by indigenous cattle and crosses between 
indigenous and exotic breeds, with only a few farms 
keeping pure exotic breeds. This paper presents baseline 
information on the level of production in these systems; in 
addition, it reviews the prevailing challenges facing this 
production system and the opportunities that are 
available to be exploited for improved milk production. 
The findings will be useful for policy makers and 
organizations that support livelihoods of the rural 
communities through implementation of projects that 
target activities along the dairy value chains under similar 
production settings. 
 
 

MATERIALS AND METHODS 
 
Study area and design 
 

A cross sectional study design was used for collection of primary data 
from farms, while secondary data was obtained from published and grey 
literature sources. The study was conducted in Homa Bay County in 
western Kenya, located within the Lake Victoria basin, and its 
geographical coordinates are 0° 31’ 0’’ South and 34° 27’ 0’’ East. The 
primary data was only collected from Rangwe sub-County which is one 
of the eight sub Counties in Homa Bay, but secondary data and key 
informant interview focused on an area that covers two sub-Counties: 
Rangwe and Kasipul/Kabondo sub Counties. The cross sectional study 
design has been described to be useful when collecting data from 
systems where minimal information is available about the parameters 
that are being investigated (Kothari and Garg, 2014). These regions 
were selected because of the emerging dairy farming practices which 
are partly supported by the partnerships between County government of 
Homa Bay and its development partners to accelerate development 
along the dairy value chain. 
 
 

Selection of study units and data collection 
 
The farms  targeted  for  data  collection were keeping indigenous cattle 
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breeds, crosses between indigenous and exotic breeds and farms 
keeping pure exotic breeds of cattle (Jahnke, 1982; KARI/ODA, 1995). 
Additionally, key informant interview was done with the County Director 
of Veterinary Services. The farmers who participated were selected by 
the field animal health assistants in Rangwe Sub County; with the farms 
drawn across all Wards within the Sub County. A total of 52 cattle 
farmers were interviewed of which 34 were raising indigenous breeds, 
15 raising cross breeds and 3 raising exotic breeds of cattle. Data was 
collected from these farmers using a pre-tested semi structured 
questionnaire, while an interview guide was used to collect data from 
the County Director of Veterinary Services. The cattle farmers 
questionnaire included questions on the size of household land 
ownership in acres, the cattle herd sizes per household, the average 
milk yield per cow per day in liters, the average price of milk per liter in 
Kenya shillings, the average fees farmers were charged for veterinary 
services, the average cattle market prices and fees charged for artificial 
insemination services, and the challenges associated with cattle rearing 
in the region. In addition, the County Director of Veterinary Services 
was asked to list the diseases that impacted farmers’ livelihoods, and 
which of these diseases occurred in farms at a higher frequency. 
Similarly, they also listed the opportunities that existed for improvement 
of cattle production in the region based on the different types of projects 
the County government had initiated that targeted improvements on 
both crop and livestock sectors. Additional information on types of 
investment projects on crop and livestock sub-sectors were obtained 
from the official website of Homa Bay County government, and its 
development partner institutions like the International Livestock 
Research Institute (ILRI). 
 
 
Data management and analysis 
 
The quantitative data that was obtained from cattle farmers and grey 
literature sources were analyzed through computing the descriptive 
statistical measures including mean, range and percentages. Inferential 
statistical measures were also computed to test the level of significance 
between the mean differences for continuous quantitative variables 
between farms that were keeping exotic, crosses and indigenous breed 
of cattle. These quantitative variables included cattle herd sizes, daily 
milk yield, fees charged for veterinary services, market prices for mature 
cattle, fees charged for artificial insemination services, family land 
ownership in acres and market prices for milk. This analysis was 
achieved by performing One-way analysis of variance and for all 
statistical analysis which was done using Genstat statistical package 
(VSN International, 2011) at 95% level of confidence. For the qualitative 
variables that included description of different challenges facing cattle 
farming and existing opportunities for dairy cattle improvements through 
projects initiated by the County government, and its partners, the 
framework analytical approach was used to summarize the data using 
thematic analysis as described by Gale et al. (2009, 2013). The data 
collected from the County veterinary services on disease challenges 
facing the cattle farming communities were used to triangulate findings 
that were obtained from cattle farmers on various disease challenges 
that existed in the region. 

 
 
RESULTS 
 

Review of livestock population and milk output in 
Homa Bay County 
 

Most of the dairy animals raised in Homa Bay County 
were of indigenous breed of cattle, estimated at 180,048 
herds of cattle, constituting about 97% of animal 
population; however, there was a smaller population of 
exotic breeds of dairy cattle comprising about 4,848 
herds of cattle which were raised under intensive farming 
systems    that   constitute    about   3%   of   the    animal  

 
 
 
 
population (Table 1). In addition, some farmers also kept 
dairy goats. These animals produced about 18 million 
liters of milk annually, of which the indigenous breed of 
cattle produced about 12 million liters comprising about 
69% of total milk produced, with the exotic breed 
producing 5 million liters, which was 30% of the total milk 
produced. The dairy goats on the other hand produce 
50,400 L of milk. This level of milk production created 
shortages since the estimated demand for milk in Homa 
Bay County was about 34 million liters annually, resulting 
in an estimated shortage of about 16 million liters of milk, 
which comprised about 45% of the level of milk 
production. 
 
 
Description of dairy cattle demographics in Rangwe 
sub-County 
 
Most of the farms included in the study owned about 4 
acres of land (Table 2). However, the herd sizes were 7 
(2 to 18) for those farms keeping indigenous breeds of 
cattle, 4 (2 to 6) for those keeping cross breeds and 3 (2 
to 4) for those keeping exotic breeds of cattle. The farms 
keeping exotic breeds had cows producing averagely 
18.33 L of milk daily, with farms keeping cross breeds 
producing about 7.2 L daily. Those with exotic breeds of 
cattle sold their milk at a premium price of ksh 75 L

-1
, with 

the indigenous farms selling their milk at ksh 68 per liter. 
The farms keeping exotic breeds generally incurred 
higher cost on veterinary services than in other systems; 
similarly, the market prices of dairy cattle in the exotic 
farms averaged Ksh 51,667 compared with Ksh 13,383 
for farms keeping indigenous breed. The artificial 
insemination services were only practiced on farms 
keeping exotic and cross breeds. The average land 
ownership by these cattle farmers and market prices for 
selling a liter of milk were not statistically different across 
the systems (P > 0.05) (Table 3). However, cattle herd 
sizes, daily milk yield per cow, average fee charged for 
veterinary services, market prices for purchasing cattle 
and charges levied for artificial insemination services 
were statistically different between the studied production 
systems (P < 0.05). 
 
 
Description of challenges affecting cattle farming in 
Rangwe sub-County 
 
The sources of income for households in the three cattle 
production systems (indigenous, crosses and exotic 
cattle breeds) included crop and livestock farming, small 
businesses and employment (Table 4). Milk which was 
the main output from the farms was sold to neighbours 
and used for household consumption. In addition, for the 
farms keeping crosses and exotic breeds of cattle, they 
would sell the excess milk to consumers within the local 
market   places.  These   farms   fed  cattle  on  extensive 
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Table 1. Cattle demographics and level of production for Kasipul/ Kabondo and Rangwe sub-Counties (Adapted from 
a report by Stirling Consultants Limited, 2014). 
 

Types of variable Kasipul/Kabondo sub-County Rangwe sub-County Total 

Average number of farms 48,400 12,360 60,760 

    

Dairy animal population    

Exotic cattle 4,429 419 4,848 

Indigenous cattle 95,794 84,254 180,048 

Dairy goats 481 - 481 

Total population   100,704 84,671 185,375 

    

Level of milk production     

Exotic cattle 5,092,243 534,750 5,626,993 

Indigenous cattle 8,260,436 4,600,000 12,860,436 

Dairy goats 50,400 - 50,400 

Total production   13,403,079 5,134,750 18,557,829 

Demand for milk  23,136,000 10,900,000 34,036,000 

  
 
 
Table 2. Descriptive analysis for variables associated with different dairy cattle farming systems in Homa Bay County. 
  

Types of variable Indigenous (n=34) Crosses (n=15) Exotic (n=3) 

Land size (acres) 4.68 (1 - 11) 3.7 (2 - 6) 4 (3 - 5) 

Cattle herd sizes 7 (2 - 18) 4 (2 - 6) 3 (2 - 4) 

Daily milk yield (L) 1.7 (0.5 - 3) 7.2 (4 - 9) 18.33 (16 - 21) 

Price of milk per liter (ksh) 68 (60 - 80) 73 (60 - 90) 75 (70 - 80) 

Veterinary fee (ksh) 390 (150 - 500) 554 (300 - 1000) 1000 (500 - 1500) 

Cattle market prices (ksh) 13,383 (8,000 - 20,000) 28,800 (24,000 - 40,000) 51,667(45,000 -  60,000) 

Artificial insemination charges (ksh) - 867 (500 - 1500) 1,334 (1000 - 1500) 

 
 
 

Table 3. Univariate analysis for variables associated with different cattle farming systems in Homa Bay County. 
  

Types of variable 

Breed 

P value Indigenous 

(n = 34) 

Cross 

(n = 15) 

Exotic 

(n = 3) 

Land sizes in acres 4.67 4.93 5.00 0.936 

Cattle herd sizes 6.65 3.87 3.00 0.023 

Daily milk yield per cow (L) 1.71 7.20 18.33 0.001 

Prices of milk per liter (ksh) 79.13 72.67 80.00 0.054 

Veterinary charges (ksh) 390.90 546.70 1500.00 0.001 

Cattle market prices (ksh) 13,382.00 25,600.00 50,000.00 0.001 

AI charges (ksh) - 866.67 1,333.33 0.024 
 

AI: Artificial insemination 

 
 
 

grazing and crop residues, but for the farms keeping 
cross and exotic breeds, they would also feed 
commercial feeds including hay, salt licks and planted 
fodder   trees.  The   challenges   associated   with  these 

sources of feeds included frequent and prolonged 
drought conditions, water shortages, high costs of feeds 
and inadequate advice on dairy cattle feeding and feed 
formulations  for   the farms keeping  exotic  breeds.  The 
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Table 4. Summary of challenges associated with dairy cattle farming in Homa Bay County. 
 

Thematic 
areas 

Farms keeping 
indigenous breed of 
cattle (n=34) 

Farms keeping cross breeds of 
cattle (n=15) 

Farms keeping exotic breed of cattle 
(n=3) 

Source of 
Income 

Crop and livestock 
farming, small 
businesses and 
employment 

Crop and livestock farming, small 
businesses and employment 

Crop and livestock farming, small 
businesses and employment 

    

Buyers of milk 
Household use and sale 
to neighbours 

Household use, sale to 
neighbours and local markets 

Household use, sale to neighbours and local 
markets 

    

Sources of 
animal feeds 

Extensive grazing and 
feeding crop residues 

Planting fodder crops, extensive 
grazing, commercial feeds 

Planting fodder crops, extensive grazing, 
commercial feeds: hay, mineral licks 

    

Challenges with 
feed sources 

Frequent and prolonged 
droughts and reduced 
pasture 

Frequent and prolonged 
droughts, water shortages, 
unavailability of good quality 
pastures and fodder 

Prolonged droughts, water shortages, 
unavailability of good quality pastures and 
fodder, high costs of commercial feeds, 
inadequate advice on dairy cattle feeding 
regimes and feed formulation  

    

Sources of 
water  

River, borehole River, borehole Borehole, tap water 

    

Methods of 
Controlling  
diseases 

Regular spraying, 
treatment of sick 
animals, vaccinations 
which are organized by 
County government 

Vaccinations, regular spraying, 
deworming, treatment 

Vaccinations, treatment, regular spraying, 
deworming, regular monitoring of the herd by 
veterinary officer 

    

Veterinary 
services 

Agrovets, untrained 
veterinary personnel 

Agrovets, animal health 
assistants, veterinary officers 

Veterinary officers, animal health assistants 

    

Sources of 
information for 
livestock 
farming  

Other farmers, agrovets, 
untrained veterinary 
personnel  

Agrovets, Animal health 
assistants, Veterinary officers 
and, seminars 

Agricultural seminars, Animal health 
assistants, Veterinary officers 

    

Sources of 
breeding 
services 

Natural mating  
Both natural and Artificial 
insemination services 

Artificial insemination services 

    

General 
challenges on 
dairy cattle 
farming   

Drought, ticks, diseases, 
water shortage 

Prolonged drought, water 
shortage, livestock diseases, lack 
of milk markets, poor road 
networks for milk transport, high 
veterinary costs, high AI prices 

Unpredictable weather, diseases, poor 
quality feeds, high costs of commercial 
feeds, poor milk markets, limited capital to 
expand farm, inadequate veterinary officers, 
high veterinary costs, unreliable AI services, 
inadequate knowledge on proper livestock 
feeding 

 
 
 
farms mostly obtained water from rivers and boreholes, 
except for farms keeping exotic breeds that relied on tap 
water. Disease control in these farms was often achieved 
through vaccinations which were conducted by the 
County government, regular spraying of cattle by  farmers 

to control ectoparasites, treatment of sick cattle, and 
deworming. In addition, for the farms keeping exotic 
breeds, regular monitoring by veterinary officers was 
reported. Veterinary services were provided by owners of 
agrovets  shops  (shops  selling  agricultural  inputs),  and  



 

 
 
 
 
animal health assistants, but for farms keeping indigenous 
breeds, untrained veterinary personnel were often used. 
The main sources of information for livestock keeping 
and management included owners of agrovet shops, 
animal health assistants, veterinary officers, attendance 
of agricultural seminars; however, for the farms keeping 
indigenous cattle breeds, they would use untrained 
veterinary personnel as sources of information, which 
was a constraint to dairy development in the area since 
these untrained personnel cannot provide the right 
information on disease control and the correct dosages of 
veterinary medicines. The farms keeping exotic breeds 
mostly used artificial insemination as a breeding 
technique; however, for the indigenous farms, the 
preferred breeding method was natural mating. The 
general challenges that faced these farms included 
presence of diseases, frequent drought conditions, lack 
of market for milk, poor road network for transportation of 
milk to markets, high costs for veterinary and breeding 
services, high cost of commercial feeds, shortage of 
capital to expand the farms, inadequate veterinary 
officers, unreliable artificial insemination services, and 
lack of knowledge on proper feeding of livestock. 

Disease challenges that affected cattle production in 
the Homa Bay County included tick-borne diseases (East 
Coast fever, Anaplasmosis, Babesiosis and heart water), 
trypanosomiasis, lumpy skin disease and foot and mouth 
disease. According to the County Director of Veterinary 
Services, Anaplasmosis, Babesiosis, heart water and 
East Coast fever were the most commonly reported cattle 
diseases in farms in that order. But lumpy skin disease, 
foot and mouth disease were not frequently reported in 
farms. 
 
 
Partnerships with County government of Homa Bay 
to support crop and livestock sub-sectors 
 
Opportunities were presented through investment by 
County government and its partners in agricultural 
activities (Table 5). For example, the country government 
of Homa Bay had invested in promotion of technology 
transfer by modifying the environment through investment 
in building green houses and provision of seed and 
fertilizer subsidies given to crop farmers. Within the 
livestock sub sector, the County government 
implemented an accelerated value chain development 
with the aim of increasing milk production which bridges 
the gap between the estimated demand and the current 
level of milk production. Furthermore, the introduction of 
Brachiaria grass to smallholder livestock farmers, which 
is a drought resistant source of fodder with high protein 
content, would alleviate challenges of supply for quality in 
water harvesting through construction of water pans to 
alleviate challenges associated with frequent and 
prolonged dry spells, which hampers availability of 
livestock feeds. 
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DISCUSSION 
 
Indigenous cattle population were the main source of milk 
produced within Homa Bay County, but there is a 
significant contribution in milk production from the 
emerging farms that are keeping exotic breed of cattle 
with their crosses and dairy goats. However, the level of 
milk production within the County cannot match the 
estimated demand for milk, the shortage which is mostly 
supplied with processed milk distributed by the major milk 
processing companies in Kenya (Stirling Consultants 
Limited, 2014). Reliance on indigenous cattle breed for 
milk production is also a bottleneck for dairy development 
in the region, since the level of milk yield from these 
breeds of cattle is generally low, a finding which was 
previously reported for other cattle systems in Kenya 
(Muhuyi et al., 1999; Onono et al., 2013). In these areas, 
improved breeding techniques such as the use of artificial 
insemination and embryo transfer are less frequently 
used, except for the few farms that have adopted the use 
of these techniques for improved livestock breeding 
(Karanja, 2003; ILRI, 2016). Indeed, the farms which 
were using these techniques for breeding generally had a 
higher level of milk production, as compared to the farms 
keeping indigenous cattle breeds and who were 
practicing natural mating. Furthermore, the accelerated 
dairy value chain project which is implemented through a 
partnership between the County government of Homa 
Bay and the International Livestock Research Institute 
which aims at upgrading genetics of the indigenous cattle 
through fixed time artificial insemination will go a long 
way in increasing the dairy productivity (ILRI, 2016). In 
these farms, the average number of cattle raised for the 
farms keeping exotic breeds were 3 herds of cattle in a 
land holding of about 4 acres, and this estimate 
compared favorably with the description of smallholder 
dairy farms reported in central Kenya, which have a 
median farm size of three acres and a median of three 
dairy cattle kept per farm, with an average milk 
production of about 6 kg per day (Gitau et al., 1994). 

The review has further identified several challenges 
affecting dairy cattle production in Homa Bay County. 
The main challenges for dairy cattle production included 
frequent droughts, lack of quality feeds and high costs of 
commercial feeds, high costs of veterinary services and 
unreliable services provision, and presence of livestock 
diseases. The diseases of cattle reported in these areas 
include Anaplasmosis, Babesiosis, and Heart water, in 
addition to East Coast fever and trypanosomiasis, of 
which majority of the diseases were tick-borne infections. 
Indeed, from a study on molecular detection of tick-borne 
pathogen diversities in ticks from livestock and reptiles 
along the shores and adjacent islands of Lake Victoria 
and Baringo in Kenya, disease causing pathogens 
responsible for causation of the listed diseases were 
identified (Omondi et al., 2017). These diseases have 
been   reported  to  occur  with  a  high  frequency  across 
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Table 5. Summary of partnership activities by the County government of Homa Bay in crop and livestock sub-sectors. 
  

Thematic 
area  

Description of investment activities  

Crop 
farming  

Investment in green houses in each of the 40 wards aimed at transferring and promoting technology to modify the 
environment to support crop production. In addition, cereal seeds (11.65 metric tons) and 800 L of liquid fertilizers 
distributed to farmers. 

Tractors with digs and furrows were purchased to be hired by farmers to cultivate land in all the sub-Counties at 
subsidized costs 

  

Fish farming  
Construction and supplied fish farming inputs for more than 160 fish ponds across the County, and of these 140 
ponds  harvested earning farmers up to 9 million Kenyan shillings 

  

Water 
harvesting  

The livestock department undertaken construction of water pans for vegetable production, and also to increase 
production  and increase water availability during the dry spells  

  

Dairy cattle 
farming 

The International Livestock Research Institute (ILRI) has partnered with the County government of Homa Bay to 
promote dairy production at household level by providing opportunities to smallholders for accelerated breeding 
through fixed-time artificial insemination, to enable upgrading dairy animals. Furthermore, partnership between 
International Crops for Research Institute for Semi-Arid Arid Tropics (ICRISAT) and the International Potato 
Center (CIP) and ILRI, a drought resistant and high-quality fodder-grass with high protein content called 
Brachiaria introduced to small-scale farmers as a source of cattle feed.  

  

Poultry 
farming  

Up to 302 egg incubators issued to various farmer groups to enhance people’s incomes, which has increased 
poultry production by 60% 

 
 
 
different production systems in Kenya. For example, 
Okuthe and Buyu (2006), reported the occurrence of 
Anaplasmosis, East Coast fever and Babesiosis in 
smallholder farms within the highlands of Rift valley, while 
the occurrence of East Coast fever have been reported in 
the central parts of Kenya, where they have been 
reported to be the cause  of high mortality in calves 
(Gitau et al., 1997). With regard to the high costs and 
unreliable veterinary services delivery to the indigenous 
cattle farmers, the findings are in agreement with 
challenges which have been reported for animal health 
delivery systems in sub Saharan Africa. Indeed, 
bottlenecks associated with the provision of veterinary 
services and provision of extension services to livestock 
farmers in sub Saharan Africa, and Kenya in particular 
have previously been described, whereby the supply of 
veterinary services for the most part are through non 
qualified personnel, with several non-governmental 
organizations supporting delivery of veterinary services 
through community based animal health workers or 
disease reporters who have no basic training in animal 
health. Apart from the disease control interventions by 
the County government, there were no programmatic 
interventions to control the widespread livestock diseases 
by the development partners. This is in contrast to 
interventions on livestock within the arid and semi arid 
lands in Kenya, where livestock development projects 
have always focused on enhancing veterinary services 
delivery  besides   the  supply  of  feeds  (Leonard,  2000; 

Okwiri et al., 2002; Abdilatif et al., 2018). 
Cattle were mostly raised on extensive grazing, but for 

the exotic dairy cattle breeds, they were entirely under 
zero grazing systems of management. These results 
therefore reveal different level of intensification with 
projects targeting both ecological and genetic 
approaches (Chagunda et al., 2016). These levels of 
intensifications are characterized by projects targeting 
upgrading of genetics of local indigenous cattle breeds 
through the fixed time artificial insemination and 
introduction of Brachiaria grass which is a high quality 
fodder grass tolerant to drought conditions and a high 
protein content (ILRI, 2016; USAID, 2017). In addition, 
the County government of Homa Bay had implemented 
the construction of water pans within the County to 
mitigate the frequent occurrence of dry spells. The 
success of this project would help alleviate challenges of 
perennial dry conditions and poor feed quality as well as 
their unavailability during droughts that affect cattle 
productivity. Indeed, the presence of these challenges 
greatly impacts milk production which is a consequence 
of feeding poor quality feeds, coupled with the poor 
genetic potential of animals. Also, the milk produced from 
these farms were mainly sold to neighbours and in local 
market places with the excess consumed in households.  

Indeed, the post liberalization period of the dairy 
industry sector in Kenya had reportedly resulted to 
smallholder farmers selling their milk through non formal 
outlets, characterized by poor enforcement of regulations,  



 

 
 
 
 
and which market outlets were still used by farmers for 
milk marketing (Kaitibie et al., 2010). 
 
 
Conclusions 
 
Indigenous cattle breed currently produces most of the 
milk in Homa Bay County, however there are farms 
keeping exotic breed of cattle with potential for high milk 
production. Some of the challenges facing these cattle 
farmers include poor quality feeds and their unavailability 
during the drought periods, occurrence of livestock 
diseases that affects productivity, poor veterinary 
services provision for the farms keeping indigenous cattle 
which are the main source of milk consumed within the 
County; and lack of a robust extension service provision 
within the areas which also results to inadequate 
provision of advise to farmers on feeding especially for 
exotic pure breeds of cattle. Opportunities that exist 
include public - private partnerships between the County 
government and nongovernmental actors which have the 
potential to alleviate challenges of unavailability of feeds 
and poor livestock feed quality alongside upgrading of 
livestock genetics through the dairy value chain 
enhancement project to improve quality of dairy animals 
and enhanced milk yield in cattle herds. Although this 
report has presented a set of challenges facing these 
farmers and various interventions currently provided to 
the farmers, future studies should evaluate level of 
effectiveness of these public - private partnerships on 
development and on the alleviation of challenges that 
currently face livestock farmers under similar settings. In 
addition, the roles of other dairy value chain actors 
should be investigated to identify the factors that 
influence the pricing of milk. 
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This study is aimed at identifying and describing the existing livelihood options and the determinants of 
the choice of the households’ livelihood strategies in the pastoral areas of Yabello District. The data for 
this study were obtained  from  a  survey  of  180  household  heads  selected  using  simple random 
sampling technique in the year 2016. The key informants interview and focus group discussion were 
undertaken to gather data having qualitative nature. The result of the descriptive statistics showed that 
the majority of the sample respondent households thus, 48.3% allocated all their labor force to pastoral 
and farming activities alone, while about 29.5% were involved in a combination of pastoral, farming and 
low return non pastoral nonfarm livelihood strategy and 22% work on pastoral, farming and high return 
non pastoral nonfarm combination of livelihood strategy. The result of the multinomial logit model 
revealed that family size, sex of household head, education status, livestock holding, access to credit, 
dependency ratio, access to extension, age of the household head and distance from the nearest have 
significant influences on household choice of livelihood strategies. Pastoral households have different 
access to resources and face different opportunities and challenges and thus choose different 
livelihood strategies calling for tailor made policy and development practice accordingly in line with 
their livelihood strategies choice. 
 
Key words: Livelihood strategies, non-pastoral nonfarm activities, multinomial logit, pastoralist. 

 
 
INTRODUCTION 
 
Millions of inhabitants in developing countries derive their 
livelihood from pastoralism as the main source. These 
groups of pastoralist inhabit arid and semi-arid 
environments where climate is variable and frequency 
and intensity of droughts and floods are increasing 
(Berhanu and Beyene, 2015). In East Africa, pastoral dry 
lands,  specifically   Arid   and  Semi-Arid  Lands (ASALs) 

cover huge areas which account for 60 to 100% (FAO, 
2008; Fre and Tesfagergis, 2013). Ethiopia livestock 
sector, which is largely concentrated pastoralist lowland, 
contributes 12 to 16% of Ethiopia’s gross domestic 
product (GDP) and 30 to 35% of the agricultural GDP 
(Birhanu et al., 2015). 

Pastoralism  represents  diverse livelihood option rather
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than single livelihood option: Different livestock, livelihood 
diversification and market engagement strategies, 
reflecting differing access to market and resources, 
pushed by stresses and shocks (Eneyew and Bekele, 
2012). Income diversification through livestock trading, 
petty trade, and wage employment are diversification 
strategies widely reported among pastoralists in the Horn 
of Africa (Fratkin, 2013). 

Existing trends of livelihood diversification in Ethiopia 
indicate that traditional livestock-based livelihood 
strategies (defined as pastoral livelihood strategies) alone 
is not able to provide for the country’s pastoral population 
due to different threats on pastoralists. It is thus evident 
that non-livestock based strategies have to supplement 
or in some cases substitute previously dominant pastoral 
livelihood strategies. Trends of pastoral livelihood 
diversification have been noted among the Borana 
whereby pastoralists are combining livestock production 
with a variety of non-pastoral activities including 
agriculture, wage labor and trade (Aberra, 2006; Little, 
2016). 

The livelihood resources of the Borana pastoralist of 
Southern Ethiopia mainly depend on natural assets that 
in turn are affected by climatic impacts. Different climate 
related risks such as recurrent drought, high temperature, 
low rainfall and bush encroachment affect the livelihood 
of the communities. Furthermore, other climate induced 
risks such as interethnic conflict; shrinkages of 
rangelands, expansion of farmlands, and dwindling of 
social supporting systems are the major problem in 
Borana pastoralists. In Borana pastoralist area, drought 
becomes recurrent in nature and affects the livelihood 
assets, particularly natural assets of the community which 
are sensitive to climatic impacts (Berhanu et al., 2008). 

Traditionally, the Borana have been almost totally 
dependent for their livelihoods on the products of their 
cattle, using them as food or in trade for grain. In turn, the 
cattle depend on the stewardship of the Borana people, 
as well as the regeneration of grazing lands through 
frequent and intense seasonal rains (Angasse and Oba, 
2007). As households cope with changing climate and 
social structures, many of them are choosing to increase 
the diversity of their livelihood strategies to pastoral 
diversities and non-pastoral strategies such as cropping, 
investments into petty trade, investment in Real Estate, 
transportation sector and off-Farm employment both local 
and distant, sales of forest products, seeking urban labor, 
and education of their children as future source of income 
(Tache, 2008; Desta et al., 2008; Hurst  et al., 2012). 
Pastoralists in Yabello District are in a transition stage 
from pastoralism to agro-pastoralism. Nowadays, 
government policy strategically focuses on the settlement 
of pastoralists and encourages sedentary farming.  Agro-
pastoralists are the main recipients of increasing support 
from the government and other partners in Yabello 
District, as part of the transition from the former purely 
pastoral    practices     to    more    diversified   livelihoods  

 
 
 
 
(Beddada et al., 2015). For poorer households that have 
few or no livestock, cropping provides them with new 
opportunities to generate much needed income and 
consumption goods (Gemtessa et al., 2007). Contrary to 
the general assumption that cultivation is mainly a 
survival strategy for poor pastoralists who have lost their 
herd because of drought, different studies show strong 
involvement in farming by middle-wealth and rich herders 
(Tache, 2008; Desta et al., 2008).  

Yabello District is one among the most vulnerable 
districts in the zone to the aforesaid problems especially 
the recurrent droughts and shrinking grazing land.  The 
population pressure, the droughts and famine have 
exceeded the ability of traditional livelihood strategies to 
cope with increasing challenges, resulting in widespread 
animal death, food insecurity and conflicts. The district is 
chronically food insecure, particularly in the months of 
January and February. Poor road conditions affect the 
communities’ access to marketplaces to sell their 
agricultural and livestock products (Beddada et al., 2015). 
Therefore, this research is aimed at generating location 
specific information on the livelihood strategies pursued 
by pastoral household and the factors that affect the 
choice of livelihood strategies in the study area. 
 
 
METHODOLOGY  
 
Description of the study area 
 
Yabello District is one of the districts in the Borana zone which lies 
570 km south of Addis Ababa.  It is bordered on the South by Dire, 
on the West by Teltele, on the North by DugdaDawa, and on the 
East by Arero Districts. The altitude of this district ranges from 350 
to 1800 m above sea level at the latitude and longitudes  of  4°53′N  
38°5′E4.883°N  38.083°E  respectively  and  at  an  elevation  of  
1857 m above sea level. The map of the study site is depicted on 
the figure 1 below 
 
 

Sampling procedure and sample size determination 
 

This research was conducted in Yabello District of Borana zone of 
Oromia region. To conduct this research multi stage sampling 
technique was used to select sample kebeles (peasant association) 
and household from the district. The kebeles were stratified in two 
livelihood systems: Pastoralist dominated and agro pastoralist 
dominated kebeles. The reason for classifying kebeles based on 
their livelihood zone was to attain the most representative sample 
from the district. The households in one livelihood zone were 
relatively assumed to be more homogenous because they share 
common livelihood activities than others. The second reason was 
that both pastoral dominated  and agro pastoral dominated kebeles 
are vulnerable to drought risk as far as both dry land farming and 
pastoralism are natural resource based, therefore, it is important to 
know the factors that affect diversification of the livelihood 
strategies into non-pastoral nonfarm (NPNF) activities in each 
category. Another reason is that there is no formally recognized 
farmer even in agro pastoralist dominated kebeles; although the 
destitute farmers centered on farming as main source of their 
livelihood, it is important to consider both categories. Once stratified 
based on their livelihood systems, then 2 kebeles from pastoralist 
dominated  and  1  kebele   from  agro  pastoralist  dominated  were 



  
 
 
 
selected randomly. Then the sample households were selected 
randomly from the kebeles. The sample size was determined based 
on simplified formula provided by Yemane (1967), at 95% 
confidence level, 0.5 degree of variability and 7% level of precision. 
 

  
 

        
 

 

  
    

              
=180 

 
Where n is the sample size, N is the population size (total 
households in the three kebeles which is 1734) and e is the level of 
precision. After calculating by formula, 180 households will be 
selected. See proportion of sample respondent from each sample 
kebele (Table 1). 
 
 
Methods of data collection 
 
To conduct this particular research, both primary and secondary 
sources were used. The primary data were collected from the 
households, key informants such as Kebele administrators, 
communities’ elders, development agents (DAs), and rural and 
pastoral development experts in the district. Different methods such 
as structured household survey, key informant interview and focus 
group discussion were used to collect primary data.  
 
 
Method of data analysis 
 
In order to achieve the stated objectives of the study, the survey 
data were sorted out, edited, coded, organized, summarized and 
analyzed using descriptive and multinomial logit model using  
STATA version 13. Narration and conceptual explanation was 
employed to analyze data having qualitative nature. Descriptive 
statistical tools like percentage, mean values and standard 
deviation were employed on livelihood strategies pursued by 
pastoral households. Multinomial logit model was also used to 
identify the determinants of the pastoral households’ choice of 
livelihood strategies. 
 
 
Specification of multinomial logit model 
 
A multinomial logit model was used to examine the determinants of 
alternative household activity-mix strategies. Multinomial logit 
analysis is a widely used technique in applications that analyse 
polytomous response categories in different areas of economic and 
social studies. The central concern here is to explain the factors 
that determine the probabilities of household engagement in 
alternative non-pastoral activity categories. Before running the 
model the variance inflation factor (VIF) and contingency 
coefficients were used to test the degree of multicollinearity and 
association among explanatory variables, respectively. Moreover, 
the model was tested for the validity of the independence of the 
irrelevant alternatives (IIA) assumptions by using Hausman test for 
IIA. 

The behavioral notion of the model may be invoked here by 
considering pastoral households as rational decision makers. 
Households are assumed to adopt an activity portfolio choice that 
maximizes their utility from the expected earnings gains from these 
activities. The utility that can be obtained by a household i from a 
choice category js fundamentally associated with: (a) the attributes 
of the activity categories such as their capital and skill intensity, the 
nature of their local demand and rate of return to factor inputs; and 
(b) the characteristics of the individual household decision maker: 
the household’s  demographic  characteristics,  asset  endowments,  
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tastes, risk preference, and location factors. The observed pattern 
of household’s activity engagement is then considered to be a 
reflection of its revealed rational choice subject to these conditions 
(Barrett et al., 2001). 

Following Greene (2003), suppose for the ith respondent faced 
with j choices, the utility choice j can be specified as: 

 
Uij = Zij β + εij                                                                                 (1) 
 
If the respondent makes choice j in particular, then U ij is the 
maximum among the j utilities. So the statistical model is derived by 
the probability that choice j is made, which is: 
 
Prob (Uij>Uik) for all others K ≠ j                                                    (2) 
 
Where; Uij is the utility to the ith respondent from livelihood strategy 
j; and Uik is the utility to the ith respondent from livelihood strategy 
k. Thus, the ith household’s decision can be modeled as maximizing 
the expected utility by choosing the jth livelihood strategy among J 
discrete livelihood strategies, that is: 
  

                                j=0 ….J                                         (3) 
 
In general, for an outcome variable with J categories, let the jth 
livelihood strategy that the ith household chooses to maximize its 
utility could take the value 1 if the ith household choose jth livelihood 
strategy and 0 otherwise. The probability that a household with 
characteristics x chooses livelihood strategy j, Pij is modeled as: 
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With the requirement that 
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1 for any i. Where: Pij = 

probability representing the ith respondent’s chance of falling into 
category j. X = Predictors of response probabilities; 

 j covariate effects specific to jth response category 

with the first category as the reference.  
Appropriate normalization that removes an indeterminacy in the 

model is to assume that 01   (this arise because probabilities 

sum to 1, so only J parameter vectors are needed to determine the 

J + 1 probabilities) (Greene, 2003) so that 1)exp( 1 iX , implying 

that the generalized equation (4) above is equivalent to 
 

,
)exp(1

)exp(
)/Pr(

1

' 



J

j ji

ji

ijii
X

X
PXjy




For j = 0, 

2------J and 

,
)exp(1

1
)/1Pr(

1

'1

 



J

j ji

iii
X

PXy


             (5) 

 
Where: y = A polytomous outcome variable with categories coded 
from 0 to J. The probability of Pi1 is derived from the constraint that 

the J probabilities sum to 1. That is,  iji pp 11
. Similar to 

binary logit model it implies that J log-odds ratios can be computed 
which are specified as: 
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Table 1. The total number of sample households and population of the sample. 
 

Name of the kebeles Total numbers of the household Sample household 

Dambalasaden 509 53 

Abunnu 514 53 

Cholkasa 711 74 

Total  1734 180 
 

Source: own computation, 2016 from Yabello District Administration Office. 
 
 
 

Definition of variables and working hypotheses 
 
Pastoral household income sources were classified into three main 
categories. These are: Pastoralism (livestock rearing), dry land 
farming, and NPNF activities. All other non-pastoral activities 
outside the former two activities are classified as NPNF activities.  
Based on this dependent variable was defined as follow: The 
dependent variable in this study was the selection of different 
livelihood activities by pastoral households, that is, it was identified 
by categorizing the sample households into livelihood strategy 
groups based on their choice of livelihood activities.  

Therefore,  the  polytomous  dependent  variable  for multinomial  
logit  was  hypothesized  to  have  the  following values: Y= 1, if the 
choice lies in pastoral + farming activities alone; Y=2, if the choice 
lies in pastoral + farming +high return NPNF activities such as 
livestock trade, wage employment, house renting and other 
relatively more capital-intensive engagements; Y= 3, if  the  choice  
lies  in  pastoral +  farming +  low return NPNF activities such as 
casual labor, dairy marketing, crafts, various petty trading activities 
and  natural resource based activities such as forest wood selling, 
charcoal making, and firewood collection. Combination of pastoral + 
farming activities alone was used as the base category and 
deliberately chosen by the researcher because it is widely practiced 
in the study area. Its vulnerability to drought risk makes it to be 
base category in which nonfarm non-pastoral activities compared 
with. 
 
 
Independent variables 

 
These are the variables which determine the choice of household to 
the specific livelihood choice. and Table 2 depicts the expected 
relationship between dependent variable and independent 
variables. 

 
 
RESULTS AND DISCUSSION 
 
Pastoral livelihood diversification pattern 
 
Pattern of the existing livelihood options in the study 
area 
 
The pastoralists of the study area participate in a range of 
activities including pastoral adjustment which comprise 
different livestock rearing as well as to complete or partial 
transformation into non pastoral activities. The finding of 
this study witnesses the existence of diverse livelihood 
activities in the study area. The forms of livelihood 
diversification identified in this study focus on non-
pastoral livelihood activities. According to the survey 
result  all   the   sampled  households  participate  in  crop 

production and livestock rearing. Although currently 
widely being practiced, crop cultivation similar to 
charcoal/firewood production is being seen as the most 
commonly identified livelihood activities that are 
competitive with pastoralism (Little, 2009; Little et al., 
2001). 

Household livelihood activity types in Table 3 above 
illustrate that Borana households are opting for another 
livelihood alternative besides livestock rearing to meet 
their basic need and improve their wellbeing. Non 
pastoral nonfarm activities are practiced by significant 
proportion (51.7%) of the sample population. These 
activities further classified into high return and low return 
NPNF categories. According to the result depicted in 
Table 3, 29.5% of total household participate in low return 
NPNF activities beside pastoral and farming activities. 
Petty trading activities, hand craft like blacksmith; forest 
wood selling, charcoal making and firewood sale and 
casual labor are major low return NPNF activities 
practiced by the sample household. About 3.90% of the 
households receive remittances as a source of cash 
income. This remittance is largely from those who are 
most likely literate urban resident and employed in 
different organization.  

About 6.11% of the households mentioned that they 
earn income from charcoal and firewood sales. As 
population increases in extremely changing climate 
nature, increment of livelihoods based on non-
sustainable exploitation of natural resources especially 
the cutting down of woody species for charcoal 
production is being a worse for future of pastoral 
livelihoods in pastoral area leading  to range land 
degradation. Various petty trades like small shop in the 
village relatively pursued by the large proportion of 
people. The survey result depicted that, among low return 
NPNF activities petty trading activities are practiced by 
large proportion of the respondent which account for 
18.33% of the total household. The results of the FGDs 
reveal that women groups (waldaa) are involved in NGO-
supported petty trade activities. Community members 
confirmed importance of petty trade activities for several 
reasons, including the increased local access to non-
pastoral consumer goods, price stability in local area, and 
ability to access food items on a loan basis from trader 
groups, especially during droughts. 

High return NPNF activities are relatively capital 
intensive.  The    proportion    of    the    households   who
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Table 2. Independent variables and dependent variables relationship. 
 

No. Determinants Type of the variable Unit of measurement Expected sign 

1 Age of household head (AGEHH)    Continuous Year +/- 

2 Sex of household head (SEXHH)  Dummy 1=female, 0=male - 

3 Education level of household head (EDUHH):   Dummy 1=literate, 0=illiterate + 

4 Family size (FAMSIZ)    Continuous Numbers +/- 

5 Dependency ratio(DERAT) Continuous Numbers +/- 

6 Livestock  holding  (TLU) Continuous TLU +/- 

7 Distance from nearest  market center:(DISMAR) Continuous Hour - 

8 Access to participatory safety net program (ACPSNP): Dummy 1=beneficiary of PSNP, 0=otherwise + 

9 Credit use (ACCRED):  Dummy 1= credit user, 0= otherwise + 

10 Access to extension contact (ACCEXT):  Dummy 1= extension contact,  0= otherwise + 

11 Exposure to shock:(EXSHO) Dummy 1= shocks victims, 0= otherwise + 

12 Household perceived benefit of non-pastoral activities(PEBNPA) Categorical 0=not advisable,1= neutral, 2= advisable + 

13 Membership of the local leadership(MELOLED) Dummy 1= members, 0= otherwise + 

14 Access training:(ACCTRA) Dummy 1= who participated, 0= otherwise + 

 
 
 

Table 3. The level of participation in diverse livelihood activities. 
 

Different livelihood activities Frequency Percentage 

Pastoral and dry land farming 180 100 

Livestock rearing and cereal crop production 159 88.3 

 Livestock rearing, cereal crop production and vegetable production 21 11.7 
   

High return non pastoral nonfarm activities 40 22.2 

Livestock trade 22 12.22 

Open bar for food and drink sale 4 2.32 

Rent house at the town 10 5.60 

Work by vehicles for transportation  9 5.00 
   

Low return non pastoral nonfarm activities  53 29.5 

Various petty trade like small shop in the village 33 18.33 

Hand craft like blacksmith 5 2.80 

Remittance  from relative 7 3.90 

Forest wood selling charcoal making and firewood sale 11 6.11 

Casual labor 9 5.00 
 

Source: Own survey, 2016. 
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Table 4. The level of participation and non-pastoral income shares by category of livelihood strategies. 
 

Livelihood strategies 
Percent of households 
in the activity category 

Income share (percent) 

Non pastoral Non pastoral nonfarm 

Pastoral and  farming alone 48.3 41.41 NA 

Pastoral and farming with high return NPNF activities 22.2 63.07 46.75 

Pastoral and farming with low return NPNF activities 29.5 64.96 27.99 
 

NA indicates “not applicable”; Source: Own survey, 2016. 

 
 
 
participate in high return NPNF activities is 22.2% of the 
total sampled household. Activities such as livestock 
trade, opening bar for food and drink at local town, 
renting house at the town and working vehicles for 
transportation are the listed activities categorized under 
this category. Participation in livestock trade is reported 
by most of the household who participated in this 
activities category. Participation in food and drink sales 
was elicited by 2.32% of total sampled households, 
undertaken in local town and market centers. This 
indicated that pastoralist of study area have still weak 
connection with town. These isolate pastoralists from 
different public service and access to information directly 
related to their life such as market information due to its 
concentration in or around urban center. 

 
 

The level of participation and non-pastoral income 
shares by category of livelihood strategies 
 
The level of sample household participation in each 
category of livelihood activities, and non-pastoral income 
share of households in each category is shown in Table 
4. The most popular and recent pastoral household 
livelihood strategy, adopted by 48.3% of respondent, in 
the study area is pastoral activities combined with 
farming alone. Result of FGDs also confirmed that, 
although Borana traditionally known by single activity 
which is livestock rearing or pastoralism, due to different 
pressure which the households are exposed to such as: 
drought, conflict raised by competition of grazing land, 
population pressure both human and livestock, 
decreasing productivity of land and poor livestock 
markets, it is difficult to find household who only rely on 
livestock for their livelihood. The share of dry land 
farming to the total income of household in the category 
was 41.41%. These indicated that contribution of crop 
production is increasing probably because of recurrent 
drought and limited mobility of livestock for grazing due to 
decreasing grazing land. Furthermore the current 
government encourages dry land farming by giving more 
incentive to those who participated in it and initiate 
sedentarization which served as inducing force for dry 
land farming.  

The second livelihood strategy is adopted by a 
considerable portion  (29.5  per cent)  of  the  households 

that, in addition to pastoralism, do allocate their labour to 
farming plus one or more of those diverse low return 
activities such as various petty trading activities casual 
labour, crafts and natural-resource-based activities such 
as forest wood selling, charcoal making, and firewood 
collection. A few of the households that adopt this activity 
category have had their pastoral income earning power 
severely decreased and they are on the way to drop out 
from pastoralism. Proportion of the non-pastoral income 
including farming and NPNF activities were 64.96 and 
27.99% of total household gross income in the category 
respectively. Crop production has great role in the 
income of the household in the category. 

Another livelihood strategies pursued by household 
were pastoralism, farming and high return NPNF activities 
such as livestock trade, investment in transportation and 
other relatively more capital-intensive engagements. The 
adoption of these capital intensive and commercial based 
household livelihood strategies is of paramount 
importance due to their significance to the livestock 
economy and having positive implications on reducing 
vulnerability to risk. Lind et al. (2016) noted, those 
households that combined livestock-based livelihoods 
with cash income generated in towns had the highest 
level of well-being and the least vulnerability to drought 
shocks. The share of NPNF activities to the household 
income within the categories have huge role having 46.75 
percent contribution. Farming contributes less to the total 
gross income of the household pursuing this livelihood 
strategy. 
 
 
Determinants of livelihood diversification strategies 
choice 
 
Multinomial Logistic regression model was used to 
analyze the determinants of choice of livelihood 
strategies among pastoralist households. The model was 
selected based on the theoretical background and review 
of literature on related studies and earlier justifications 
illustrated in the methodology part. Before selection of the 
model for the data, it was checked whether it violates the 
assumption of IIA test for the choice of the livelihood 
strategies of the pastoralists to show that the choice of 
each strategy is independent from other strategies using 
Hausman  test. Therefore,  the test failed to reject the null  



Doyo et al.          217 
 
 
 

Table 5. Multinomial logit model. 
 

Variable 

Household livelihood strategies 

Pastoral, farming and high return NPNF activities Pastoral, farming and low return NPNF activities 

Coefficient Std. Err. Marginal effect Coefficient Std. Err. Marginal effect 

SEXHH -0.936 0.982 -0. 111 1.117** 0. 547 0.156 

AGEHH -0.067 0.045 -0.002 -0. 110** 0. 045 -0. 011 

FAMSIZ 0. 758* 0.387 0. 037 0. 868** 0. 350 0.076 

DEPRAT -2. 025*** 0.754 -0. 178 0. 307 0. 551 0. 095 

EDUSTHH 1.620** 0.694 0. 125 0. 359 0. 587 -0.007 

TLU 0.057** 0.026 0.005 0.002 0.035 -0.002 

DISMAR -0. 155 0. 387 -0. 013 -0. 893* 0. 503 -0. 097 

ACPSNP -0. 037 1.014 -0. 034 1.050 0. 644 0. 121 

ACCEXT -0. 334 0. 606 -0. 054 0. 888* 0. 520 0.115 

ACCRED 1.643** 0. 669 0. 135 0. 064 0. 581 0. 041 

ACCTRA -1.130 0. 721 -0. 080 -0. 471 0. 570 -0. 020 

MELOLE 0. 303 0. 660 0. 017 0. 266 0. 663 0. 021 

EXPSHO 0. 443 0. 705 0. 030 0. 224 0. 529 0. 013 

PEBNPNF 
      

Neutral 
1
 0.811 1.345 0. 030 1.158 1.006 0. 108 

Advisable
2
 0.219 0. 824 0. 011 0. 262 0. 691 0. 023 

_Cons -1. 116 2.624  -0. 266 2.227  
 

***, ** and * indicates significant at <1, 5 and 10% probability level, respectively. No. of obs. = 180; Log likelihood = -105.443; LR chi2 (45) = 
165.55; Prob> chi2=0.000***; Pseudo R

2
 = 0.440. Source: Model output from survey data, 2016. 

 
 
 
hypothesis of independence of the livelihood strategies. 

The maximum likelihood method was employed to 
estimate the parameter estimation of the multinomial logit 
model and statistically significant variables were identified 
in order to measure their relative importance on the 
pastoralists’ decision to choose livelihood strategies. The 
STATA version 13 was used to generate the parameter 
estimates. The results of the maximum likelihood 
estimates are presented in the Table 5. The value of 
Pearson chi-square indicated the goodness of fit for the 
fitted model. The likelihood ratio test statistics indicated 
by the chi-square statistics is highly significant 
(significance = 0.0000) suggesting strong explanatory 
power of the model and implies that at least one of the 
variables in the model has a significant influence on 
households’ choice of livelihood strategies. 

For this study, the factors that affect pastoralist to 
diversify their livelihood strategies at household level 
were analyzed by multinomial logit model. The dependent 
variable for this study is the choice of livelihood strategies 
which include category 1= pastoral and farming alone; 2= 
pastoral, farming and high return NPNF activities and 3= 
pastoral, farming and low return NPNF activities category. 

Households’ livelihood strategies were hypothesized to 
be influenced by fourteen explanatory variables. Those 
variables were hypothesized to have significant effect on 
households’ choice of the best livelihood strategies. 
Among the hypothesized variables nine variables were 
found to influence the choice of the  household  livelihood 

strategies significantly at different significant levels 
having different dimension of effect (Table 5). 
 
 
Interpretation of the significant variables 
 
Sex of household head 
 
The result of the multinomial logistic regression model 
analysis shows that sex of the household head was 
significant at 5% significance level and it was positively 
related with the households’ engagement in pastoral, 
farming and low return NPNF activities choice compared 
to the base category which is pastoral and dry farming 
activities alone. The possible reason is that the 
households headed by female have more responsibilities 
in activities undertaken around the home. As far as those 
low return activities are undertaken around the homes 
which have ties with women responsibilities, female 
household heads have more tendency of engaging in 
these activities than their male counterpart. Another 
possible reason is that these activities are less capital 
intensive, which induces women to participate in it 
because they have less control over more productive 
resources. The marginal effect shows other things kept 
constant, the likelihood of a household diversifying into 
pastoral, farming and low return NPNF activities 
increases by 15.6% when the household is headed by 
female. In other  words, female headed  households  tend
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Figure 1. Map of the study area. 

 
 
 
to involve in low return NPNF activities compared to the 
male headed households.  
 
 
Age of the household head 
 
As it was hypothesized, the model result indicates that 
the variable age had negatively and significantly affected 
the household choices of pastoral, farming and low return 
NPNF activities at 5% probability level of significance 
compared to the base category of pastoralism and 
farming alone. All other things being kept constant, the 
marginal effect of the multinomial logistic regression 
model shows that as the age of the household head 
increases by one year, the probability of involving in 
pastoral, farming and low return NPNF activities 
decreases by 1.1%.  In the study area, participation in 
low return NPNF activities is higher for the younger 
household heads than for elder household heads. The 
possible justification for this may be that the current 
younger headed household of Borana pastoralists shows 
a higher interest to look for alternatives outside traditional 

pastoralism both for survival and for wealth accumulation. 
This may be because of decreasing amount of per capita 
livestock share of inheritance from the family in relation to 
decreasing productivity.  Another reason may be that the 
older people stick to their conservative feelings about the 
activities outside pastoralism considering it as disgraceful 
activity and their fear about handling multiple activities 
due to their physical weakness. Key informant interview 
result also indicated the strong link between elder 
pastoralist and livestock rearing due to livestock 
contribution to their livelihood and culture of the society, 
which inhibit them easily adopting other activities. This 
finding is similar with that of Eneyew and Bekele (2012). 
 
 
Family size 
 
Family size was measured in adult equivalent. The 
number of economically active family members in the 
household is found to be among the most influential 
variables in the model. It has a positive significant effect 
on   the   livelihood   diversification   into   combination  of 



 
 
 
 
pastoral, farming and low return NPNF activities and a 
combination of pastoral, farming and high return NPNF 
activities at 5% and 10% significance level respectively, 
relative to the base category which is pastoral and dry 
land farming alone. The possible reason may be that 
households with abundant economically active and 
working age members could diversify their livelihood 
strategies with a view to generate more  income  by  
absorbing  the  available  extra  labor  force.  If other 
factors are being kept constant,  the  marginal  effect  of  
the model indicates  that, as  the number of economically  
active  family  members’ increases  by  one  person,  the  
probability  for the household to engage in pastoral, 
farming and low return NPNF activities and pastoral, 
farming and high return NPNF activities  increases by 7.6 
percent and 3.7 percent respectively. This finding is 
consistent with finding of Muse (2011) and Fufa (2015). 
 
 
Dependency ratio 
 
The result of the model shows that the variable 
dependency ratio had negatively and significantly 
influenced the household choices of pastoral, farming 
and high return NPNF activities at 1% probability level of 
significance compared to the base category of pastoral 
and farming alone. Holding other variables constant, the 
marginal effect shows that when the dependency ratio 
increases by one person, the probability of the 
household’s engaging in pastoral, farming and high return 
NPNF activities decreases by 17.8%. This means that 
when the dependency ratio decreases, the ability of 
pastoralists households to diversify their livelihood 
strategies into high return NPNF activities increase. The 
possible justification for the result is that consumption 
level of household with large number of inactive labor 
force is greater than their income which generated by a 
few active members. This inhibit household from 
participating in capital intensive high return NPNF 
activities which needs initial investment. This finding is 
similar to that of Saha and Bahal (2010). 
 
 
Education status of the household head 
 
The result of the multinomial logistic regression model 
analysis shows that education had positively and 
significantly influenced the household choices of the 
pastoral, farming and high return NPNF activities at 5% 
probability level of significance. This is because, most 
probably literate person are better at recording their 
income and expenditure in order to ascertain their gain 
and loss in the business to maximize their profit.  But 
according to the result from Focus Group Discussions, 
rising education as main driver of livelihood 
diversification, they also mention many constraint on the 
education in the study area such as far distance from  the 
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formal school due to remoteness of the area, less 
applicability of vocational education and mismatch of 
education curriculum with the lifestyle of the community 
etc. From the model result, the marginal effect reveals 
the likelihood of a household diversifying into pastoral, 
farming and high return NPNF activities increase by 
12.5%, as the household become literate. This is similar 
with the finding of Birhanu et al. (2008), Eneyew (2012), 
Dilrub and Roy (2012) and Gecho et al. (2014). 
 
 
Livestock holding 
 
The number of livestock held by a household is 
expressed in terms of tropical livestock units (TLUs). The 
model result reveals that, this variable is significant at 5% 
probability level and influences positively the choice 
pastoral, farming and high return NPNF activities.  The 
positive relationship is explained by the fact that livestock 
size being a proxy for the pastoralists resource 
endowment, those sample respondents with large 
livestock size have better chance to earn more income. 
This, in turn, enables them to invest in high return NPNF 
activities such as building and renting house at the town, 
livestock trade, and investment on transportation which 
being difficult for poor household with lower livestock. 
This demonstrated that as the livestock resources 
increases, the probability of the household to participate 
in high return NPNF activities also increases. Other 
things remain constant; the marginal effect of the model 
shows, having large size of livestock increases the 
household’s tendency to engage into pastoral, farming 
and high return NPNF activities by 0.5 percent. The result 
is in line with the result reported by Birhanu et al. (2008). 
 
 
Distance to the market center 
 
As hypothesized, distance from the nearest market was 
significantly and negatively related to livelihood 
diversification into the pastoral, farming and low return 
NPNF activities at 10% level of significance with respect 
to pastoral and farming activities alone as a reference 
category. This negative relationship indicates that the 
households who lived further away from the market are 
less likely to be involved in low return NPNF activities. 
The possible justification could be that the households 
who are closer to the market centers incur fewer costs to 
access market incentive for diversification of livelihood 
income source. Therefore, a long distance to the nearest 
market reduces the probability of participating low return 
NPNF activities. The results of the model indicates  that 
the  probability of livelihood diversification into pastoral, 
farming and low return NPNF activities decreases by 
9.7% for the households further away from the market 
center by one hour, provided that the other factors remain 
constant. This  finding  is  consistent  with  that  of Dilruba 
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and Roy (2012). 
 
 
Credit use  
 
The model result indicates that, the credit use had 
positively and significantly affected the household choices 
of pastoral, farming and high return NPNF activities at 5% 
probability level of significance compared to the base 
category of pastoral and farming activities alone. The 
result implies that as household get credit access the 
possibility of engaging in high return NPNF activities 
increases. This may be due to fact that still some 
pastoralists do not want to sell livestock for investment in 
non-pastoral sector because of the social prestige 
associated by owning large number of livestock. The 
utilization of credit may help them to invest in high return 
NPNF activities because credit service providers give 
them technical knowhow in investing that money into 
productive activities but not only money. The likelihood of 
participating in high return NPNF activities increase by 
13.5 % for a household using credit. The result is 
consistent with the finding of Asnake (2010). 
 
 
Access to extension services 
 
As the model result indicates, access to extension 
services was found to positively and significantly affect 
the pastoral household’s choice of the combination of 
pastoral, dry land farming and low return NPNF activities 
at 10% level of significance in reference to pastoral and 
dry land farming activities. This result indicates that, the 
households who have access to extension services are 
more likely to diversify to pastoral and dry land farming 
and low return NPNF activities may be due to the fact 
that the services delivered by extension agent touch the 
area outside agriculture such as trade, health and 
education. This may help the household by providing 
awareness about the non-pastoral activities. The 
marginal effect indicates that if the other factors remain 
constant, the probability of the household’s choice of 
pastoral and dry land farming and  low return NPNF 
activities is increased by 11.5% as the households get 
access to extension services. This is in agreement with 
the findings of Eneyew and Bekele (2012) which 
indicates that frequency of extension contact was 
positively related to livelihood diversification. 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
Diverse livelihood activities in the Borana community, 
being driven by different factors, are showing increasing 
pattern than ever before. Pastoral households have 
different access to resources and face different 
opportunities and challenges  and  thus  choose  different 

 
 
 
 
livelihood strategies which mean that some of them 
choose intensification of their former livelihood, other 
choose to shift their livelihood to trade and more mixed 
livelihood activities, calling for tailor made policy and 
development practice accordingly in line with their 
livelihood strategies choices. Livelihood activities that 
only meant for survival, like charcoal making or cultivation 
of potential grazing area, which may yield short-term 
benefits but have long-term influence on environmental 
and economy of the community should be put into 
consideration by different development practitioners, 
governing body as well as local community. For 
pastoralist the area with low grass potential should be 
settled for farming by supplementing it with excess 
livestock manure. 

Development interventions which initiate participation in 
NPNF activities should mainly focus on younger and 
female headed pastoral household who have great 
interest to look for non-pastoral activities due to reduction 
of livestock productivities. Furthermore awareness 
creation for aged household head is of paramount 
importance to reduce their conservative behavior on 
participation in the activities outside pastoralism. 

Larger family member are longing additional income 
source besides investing in livestock and farming 
activities while high dependency ratio is constraining 
household from participating into high return non pastoral 
nonfarm activities. Therefore local government and other 
development partner should develop labor employments 
in NPNF sector to create the job opportunities for active 
labor available in communities and future development 
intervention should be designed to support household 
with large family size and poor households must be taken 
in to account as well family planning programs should be 
focused. 

As far as education is concerned, it is one of potential 
variable that support livelihood diversification, 
improvement of pastoralist education and training both 
vocational as adult learning and regular schooling are of 
paramount importance. Therefore, regional government 
and other development partner at zonal and district level 
need to work on the improvement of pastoralist education 
in various dimensions using informal education and 
expansion of formal education in the area. Existing 
education curriculum for pastoralist communities should 
be reassessed for pastoralist that remain labor intensive 
especially for child labor which needed for watching 
livestock being opposite to current educational curriculum 
with respect to time.  

Livestock holding have positive influence on livelihood 
diversification thus; boost household participation in high 
return non pastoral nonfarm activities. Hence, necessary 
effort should be made to improve the production and 
productivity of the livestock. Proper awareness should be 
given for pastoralist to keep their livestock to manageable 
level by converting parts of their livestock to non-pastoral 
investments but not  keeping  their  livestock  for  prestige 



 
 
 
 
purpose. This can be done through the provision of 
proper information about non pastoral activities, adequate 
veterinary services, improved water supply points, 
launching sustainable and effective marketing 
development program.  

Pastoral households in the study area are more likely to 
have a diversified livelihood activity when they are closer 
to market, have access to credit and extension service. 
Thus, it is recommended that the concerned bodies 
should improve marketing and proper credit access and 
extension service to pastoralists. This includes not only 
the usual physical infrastructures road building and 
maintenance, efficient and reliable market information 
and improving communications are also required.  
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