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Abstract 

This study identifies types of income diversification strategies agro-pastoral households are 

pursuing and factors affecting the likelihood of adopting income diversification strategies. 

To achieve these purposes data were collected from 153 randomly selected sample agro-

pastoral households. The data were analyzed statistically and econometrically. The study 

has identified agro-pastorals in the study area practice agriculture alone (62%), agriculture 

plus non-farm (16%) and agriculture plus off-farm income (22%) diversification strategies. 

The econometric analysis also revealed that educational status, age and sex of the 

household heads, and household size, remittances, livestock holding, as well as market 

access were important determinants of the probability of agro-pastoral households’ 

decision to pursue income diversification strategies.  Therefore, policy makers and 

development agencies should give due attention to improve educational coverage, business 

skill and market infrastructure developments.     

 

Key Words: Agro-pastoral, Households, Livelihood, Diversification, Ethiopian Somali region, 
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Introduction 

Agriculture is a major source of 

livelihoods for people in developing 

countries, but rural areas are a large harbor 

of poverty (WDR, 2008). Rural 

households in many different contexts 

have been found to diversify their income 

sources allowing them to spread their risks 

and to smoothen consumption (Ellis, 

2000; Reardon et al., 1992). Generating 

increased incomes for a majority of the 

rural poor is one of the most important 

reasons that led economists to stress 

increased agricultural productivity as an 

essential component of a successful rural 

development strategy (Maniriho and 

Nilsson, 2018). However, it is repeatedly 

proven fact agriculture alone could not 

drive out the rural poor from lingering 

poverty. In rural areas of developing 

countries, the decline in the relative 

importance of agriculture and the 

expansion of rural non-farm activities are 

likely features of the process of economic 

development. Hence, rural household 

income diversification is the norm rather 
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than the exception, and that while 

endowments (e.g. physical, human, 

natural capital) and wealth play a role in 

driving engagement in different economic 

activities, some degree of diversification 

off the farm is common at all levels of 

welfare (Davis et al., 2017). 

Rural livelihoods diversification has 

generally occurred as a result of an 

increased importance of off-farm wage 

labor in household livelihood portfolio or 

through the development of new forms of 

on-farm production of non-conventional 

marketable commodities. In both cases, 

diversification ranges from a temporary 

change of household livelihood portfolio 

(occasional diversification) to a deliberate 

attempt to optimize household capacity to 

take advantage of ever-changing 

opportunities and cope with unexpected 

constraints (strategic diversification) 

(FAO, 2018).  

Alike to availability of key-assets and 

opportunities, individual and 

household ‘identity and vision of the 

future’ might shape diversification 

decisions. For instance,  as FAO (2018) 

clearly stated new on-farm activities can 

be preferred to migratory wage labor as 

livelihood diversification strategies, 

because they are perceived more 

consistent with maintaining a rural life 

style. On the contrary better employment 

opportunities can be an important factor in 

pushing youngsters to contribute to 

household diversification by migrating in 

town or abroad. This generally implies 

rural livelihoods should be addressed as a 

complex adaptive process aimed at 

ensuring an optimal trade-off between 

satisfying immediate consumption needs, 

ensuring resilience against shocks and 

negative trends (Haugh, 2000) and 

meeting values and expectations. 

Research has shown that diversifying 

households often pursue this threefold 

objective through a continued re-shuffling 

of their livelihood portfolio according to 

contingent constraints and opportunities 

(Bigsten and Kayzzi-Mugerwa, 1995).  

Several studies have focused on 

continental and country level issues of 

livelihood diversification of people. Of 

course there are also ample studies at the 

household level across the developing 

nations including Ethiopia primarily 

focusing on the determinants of livelihood 

diversification (Demisse and Workneh, 

2004; Emanuel, 2011; Amare and 

Belaineh, 2013). However, these studies 

were also biased to the highland and 

sedentary farming households of the 

country. They did not pay sufficient 

attention on the agro-pastoral livelihood 

systems in general. 

Somali Regional State is one of the 

predominantly pastoral and agro pastoral 

areas in Ethiopia. The livelihoods of the 

people in the region are diverse and 

complex. Livelihoods in Somali Region 

have suffered a series of shocks in recent 

years. The most devastating livelihood 

shocks that Somali pastoralists, agro-

pastoralists and farmers face is drought, 

conflict over scarce resources and food 

shortage (Devereux, 2006). The major 

income sources for the pastoral and agro-

pastoral communities in the Somali region 

are livestock and livestock products which 

are also highly susceptible to seasonal 

rainfall performances (Ahmed et al., 

2012). Despite considerable livestock and 

crop production potentials and various 

efforts made to improve their 

performance, still productivity of the 

sector is very low (MoFED, 2009). This 

situation was considered as an incentive 

by the agro-pastoral households to be 

engaged in diverse livelihood activities to 

improve their income and consumption 
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and spread the risks associated to 

agricultural production and market.   

Nevertheless, agro-pastoral 

households’ decisions to participate in 

different income-generating activities 

were not thoroughly investigated in the 

study area. As a result, development 

interventions are not based on strong 

foundations. Hence, this study was 

conducted to identify types of agro-

pastoral households’ livelihood 

diversification and factors affecting their 

participation decisions and generate 

information that would help to improve 

the development efforts of different 

organizations in the region.  

Study Area 
The study was conducted in Jigjiga 

district which is found in Fafan Zone of 

the Ethiopia Somali Regional State 

(ESRS).  Jigjiga district is one of the six 

districts of Fafan Zone of ESRS. It is an 

agro-pastoral livelihood district and has 

23 rural administrative kebeles (BoFED, 

2013). It is found at a distance of 650 kms 

away from Addis Ababa.  Jijiga district is 

situated at 9.35o N latitude and 42.5o E 

longitude to the North East end of the 

regional boundary. The topography of the 

district is characterized as mountainous 

with chains of mountain extending from 

Oromiya region and plain lands and 

plateaus with average elevation of 1655 

meters above sea level. Its land use pattern 

is dominated by hilly and cultivated lands 

which together account for about 72% of 

the total area of the district and the 

remaining portion (28%) is occupied by 

grazing, uncultivated, marsh, bush and 

gully lands. Though the district is 

classified as hot (kola) climatic zone at 

national level, it is one of the few good 

rain receiving districts of the regional 

state. The annual average rain fall of the 

district is 450-650mm and its annual 

average temperature is 18 - 27o C. The 

rainfall pattern is bimodal with the long 

rainy season running from May to August 

and the short rainy season covering the 

months of October and November. 

 
Source: SC-UK, 2007  

Fig. 1: Map of Ethiopia showing the location of the study region, zone and district 

 

Research Methods 

Sampling 
A multi-stage sampling procedure was 

employed to draw the required number of 

sample units. First, Jigjiga district was 

purposively selected for its accessibility 

and representativeness of the agro-

pastoral districts. Second, four agro-
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pastoral Kebeles namely Harahawd, 

Baladka, Daadhi and Balihaare were 

selected randomly out of the 23 agro-

pastoral Kebeles of the district. Finally, 

we selected representative sample agro-

pastoral households from each sampled 

Kebeles using Probability Proportional to 

Size (PPS) sampling technique.   

Data Collection  

To achieve the study objectives both 

primary and secondary data were 

collected. A structured survey 

questionnaire was prepared and used 

during the household survey. The 

questionnaire captured a lot of data 

including demographic, economic, social, 

institutional, livelihood activities, etc.  

The data collection process was 

undertaken by four trained enumerators 

who know the local language and culture 

of the community.  

Sample Size Determination 
The sample size for the households’ 

survey was determined using Yamane 

(1967) simplified formula to calculate 

sample size, � = � � + �⁄ ��	
, where 

n= sample size, N is the population size, e 

is the level of precision. Consequently, a 

total of 153 sample households were 

selected (Table 1). 

 

Table 1: Distribution of sampled 

households by Kebeles 

Name of 

Kebeles 

Total 

number of 

households 

Number of 

Sampled 

households 

Harahawd  1300 30 

Baladka 1807 41 

Daadhi 1262 29 

Balihaare 2300 53 

 6669 153 

 

Methods of Data Analysis 
In this study both descriptive and 

econometric data analysis methods were 

employed. The survey data on the 

hypothesized determinants of agro-

pastorals’ choice of livelihood 

diversification decisions were analyzed 

using econometric model. Multinomial 

logit (MNL) model is appropriate 

(Greene, 2003) and widely used model to 

analyze multi-response categories in 

different areas of economic and social 

studies. Thus, MNL model was used based 

on the previous literature on determinants 

of farmers’ adoption of livelihood 

strategies (Example: Démurger et al., 

2009; Yenesew et al., 2015). 

Nevertheless, the model requires that 

households are associated with only their 

most preferred option from a given set of 

livelihood diversification strategies. In 

other words, it requires that the probability 

of using a certain livelihood 

diversification option by a given 

household is independent from the 

probability of choosing another 

diversification option. Meaning the 

parameter estimates of this model have to 

satisfy the assumption of independence of 

irrelevant alternatives (IIA). Specifically, 

IIA states that the ratio of the probabilities 

of choosing any of the two alternatives is 

independent of the attributes of any other 

alternative in the choice set (Long, 1997; 

Tse, 1987). 

The model is specified as follows: 

Let Ai be a random variable representing 

the livelihood strategy chosen by any 

agro-pastoral 

household. It is assumed that each agro-

pastoral faces a set of discrete, mutually 

exclusive choices of livelihood 

diversification strategies. These measures 

are assumed to depend on a number of 

socioeconomic characteristics and other 

factors, X. The MNL model for livelihood 

diversification choice specifies the 

following relationship between the 

probability of choosing option Ai and the 
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set of explanatory variables X as (Greene, 

2003):  

 ����� = �	 = �����
∑ ���������   , j=0,1,…,J     (1)  

 

Where βj is a vector of coefficients on each of the independent variables X. Equation (1) can 

be normalized to remove indeterminacy in the model by assuming that β0 =0 and the 

probabilities can be estimated as: 

 ������ = �	 = �����
��∑ ���������   , j=0, 1,…,J,  β0 =0    (2) 

 

Estimating equation (2) yields the J  log-odds ratios 

 ��  �� �� = !�"#$% − $'( = !�"$% , *+ - = 0      (3) 

 

The dependent variable is therefore the log of one alternative relative to the base alternative. 

The MNL coefficients are difficult to interpret, and associating the βj with the jth outcome 

is tempting and misleading. To interpret the effects of explanatory variables on the 

probabilities, marginal effects are usually derived as (Greene, 2003): 

 

/% = 01%0!� = 1% 2$% − 3 1'$'
4

'56 7 = 1%#$% − $̅( 

 

Therefore, the full model is specified as follows: 9 = $�!� + :�%        (4) 

 

Where:  

βi's are parameters to be estimated; yi are livelihood diversification options (or alternatives); 

xi is a set of independent variables; and εi are the error terms. 

 

Results and Discussion 

Descriptive Statistics 
The study result indicated that the 

mean age of sampled household heads 

(HHH) was 42 years. The mean family 

size was found to be 6.7. That is exactly 

equal to the regional average. Sampled 

households being agro-pastoral, their 

mean livestock and land holding were 

found to be 10.79 TLU and 3.18 hectares, 

respectively. The result is perfectly in line 

with the type of livelihood strategy 

pursued in the study area. Very few 

sampled households had received 

remittance (Table 2). 
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Table 2: Definitions and descriptive statistics of variables included in the Multinomial logit 

model 
Variables  Variable 

types  

Variable definition Mean SD 

Age  Continuous Age of the HHH in years 42.13 9.73 

Education  Continuous Education level of HHH in years of 

formal schooling 

1.18 0.36 

Market distance Continuous Distance from residence to market center 

in km 

9.24 3.26 

Family size Continuous Family size in adult equivalent (AE) 6.7 2.54 

Livestock 

holding 

Continuous Livestock owned in TLU 10.79 7.41 

Dependence 

ratio 

Continuous It is the ratio of economically inactive 

labor force to the active labor force 

within a HH 

2.09 0.77 

Land own Continuous Size of land owned  in hectare 3.18 1.87 

Sex  Dummy Sex of the HHH; it takes 1 if male, 0 

otherwise 

0.89(136)  

Remittance  Dummy It is HH’s status in receiving remittance; 

it takes the value 1 if the HH received 

remittance and 0 otherwise. 

0.07(10)  

Note: SD: Standard Deviation; # Mean for dummy variables indicates percent with value 1 and 

numbers in the parenthesis represent frequency distribution 

 

Livelihood Diversification Options  
Agro-pastoral households in the study 

area have followed one, two or a 

combination of these livelihood activities 

to pursue their livelihood strategies. 

Accordingly, three livelihood strategies 

were identified which include the 

Agriculture only strategy (62%), 

Agriculture plus non-farm (16%), and 

Agriculture plus off-farm (22%) activities 

(Table 3). 

 

Table 3: Sampled agro-pastoral households’ livelihood strategies 

  

Empirical Results  
Table 4 presents the parameter 

estimates of the MNL model and the 

marginal effects along with the levels of 

statistical significance. The likelihood 

ratio statistics from the MNL model 

indicated that Chi-square statistics (-

97.67) was highly significant (P<0.0000) 

and pseudo R2 = 0.6275, suggesting the 

model has a strong explanatory power. 

The results show most of the explanatory 

variables were statistically significant at 

5% or lower. Accordingly, educational 

status of household head, remittance, 

dependency ratio and household size in 

adult equivalence positively; and. age and 

Livelihood strategies Number in sample HH Proportion of sampled HHs (%) 

Agriculture only 95 62 

Agriculture + Non-farm 24 16 

Agriculture + Off-farm  34 22 

Total 153 100 
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sex of the sampled household head, 

market distance and livestock holding also 

affected livelihood diversification 

decision negatively and significantly. The 

next section discusses on these variables.  

 

Table 4: Parameter estimates of multinomial logistic regression model 

Note: Figures in the parenthesis represent standard errors of the coefficients 

**, *** significant at 5 and 1% probability level of significance respectively 

In this study livelihood activities are 

actions taken by the household to obtain 

household income. In the study area, agro-

pastoral households obtained their 

household income from three major 

categories of livelihood activities which 

include Agricultural activities, non-farm, 

and off-farm activities. Agricultural 

activities are focused on both crop 

production and animal husbandry 

activities. Off-farm activities refer to 

agricultural activities which take place 

outside own farm or it is the agricultural 

work at another person’s farm in return for 

cash payment. Non-farm activities refer to 

activities take place outside the 

agricultural sector.  

Age of the household head negatively 

affected livelihood diversification 

decision of sampled households at 1% 

level of statistical significance. The study 

result showed that one year increase in the 

age of the household head decreases the 

probability of practicing agriculture and 

non-farm activities and agriculture and 

off-farm activities by 1.2% and 1.5% 

respectively. The result are justifiable 

where older agro-pastorals have serious 

limitation of labour availability which in 

turn constrains households to get involved 

in various livelihood activities on top of 

agricultural activities. This finding is 

similar with that of Robert (2008) and 

Berhanu (2007). Likewise, in female 

headed agro-pastoral households there is 

huge labour supply shortage. That is why 

the finding of the study came out to show 

negative association of sex of the 

household head with probability of 

diversification in the study area at 5% 

level of statistical significance and the 

probability of female headed households 

to be involved in agriculture and non-farm 

activities decreases by 34.51%. This 

finding is in line with that of Bekalu and 

Edriss (2013). 

The present result confirmed that 

educational status of the household head 

Variables Agriculture + non-farm strategy Agriculture + off-farm strategy 

Co-eff. Marginal effect Co-eff. Marginal effect 

Age -0.157(0.051)*** -0.012 -0.104(0.037)*** -0.015 

Sex -1.981(0.885)** -0.345 0.823(0.955) 0.168 

Education 0.945 (0.382)** 0.098 -0.597(0.496) -0.126 

Remittance 0.719(1.388)*** 0.609 1.096(1.550) -0.069 

Market distance -0.321(0.101)*** -0.025 0.125(0.059)** 0.015 

Family size 1.001(0.323)*** 0.074 0.663(0.246)*** 0.094 

Livestock holding -0.113(0.058) -0.008 -0.093(0.039)** -0.013 

Dependency ratio 1.966(0.489) 0.062 1.058(0.388)*** 0.164 

Dependent variable 

Base category 

Livelihood strategies 

No diversification 

Number of observation 153 

Log likelihood -97.673 

Prob> Chi2 0.0000 

Pseudo R2 0.6275 
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statistically and positively associated with 

agriculture and non-farm diversification 

option at 5% level of significance.  One 

year increase in the number of years of 

schooling was associated with a 9.8% 

increase in agriculture and non-farm 

diversification practice. Agro-pastorals’ 

with better education are likely to explore 

and have more information on livelihood 

diversification opportunities to improve 

his/her livelihood. This information is 

likely to increase the probability of 

households’ decision to be involved in 

agriculture and non-farm activities.  

Having opportunity to receive 

remittance improves the financial position 

of households to diversify their livelihood 

activities. The study result ensured 

remittance and households’ engagement 

in agriculture and non-farm activities have 

direct association at 1% statistical 

significance level. Having access for 

remittance improved the probability of 

households’ involvement in non-farm 

activities by 61%. Better financial position 

would motivate and builds households’ 

courage to participate in lucrative micro 

and small businesses.  This study finding 

coincides with the result of Stephen et al., 

(2006) wherein they came up with having 

relative economic support from abroad 

and within the country is positively related 

to the improvement of livelihood activities 

by participating in more remunerable 

activities such as local trading for which 

financial capital is required. Moreover, in 

Somali community complex social 

networks reinforce clan solidarity and 

provide a social safety net that offers some 

protection against risks and promotes 

household engagement in diverse 

livelihood activities. The informal 

transfers here include the redistribution of 

food and cash, mainly through 

remittances.  

Market distance has a negative 

association with participation in non-farm 

activities and it has significantly 

influenced the household choices of 

agriculture plus non-farm livelihood 

strategies at 1% probability level of 

significance. The marginal effect also 

indicates that as the distance to market 

increases by one kilometre, the probability 

for sampled households to engage in 

agriculture plus non-farm livelihood 

strategies decreases by 2.5 percent. The 

reasonable explanation may be if the 

homestead is far away from the market, 

the cost of transportation may be very high 

and the probability of getting information 

about non-farm employment activities 

obviously becomes less. This reasoning 

can easily be understood from the real 

development behaviour of pastoral and 

agro-pastoral communities. Pantuliano 

and Wekesa (2008) reported that 

populations in agro-pastoral areas want to 

improve their access to markets through 

construction of access roads, provision of 

water along stock routes and improved 

security along market routes. They are 

keen to see more markets open, a 

reduction in price fluctuations and the 

removal of barriers to access. Our finding 

is also in agreement with that of Barrett et 

al. (2001) and Dilruba and Roy (2012). On 

the contrary the probability of households’ 

involvement in off-farm activities 

improved by 1.5% at 5% percent level of 

statistical significance.  

The number of economically active 

family members in sampled households 

found to be most influential variable. It 

had positive and significant effect on the 

decision to diversify into agriculture plus 

non-farm and agriculture plus off-farm at 

1% and 5% significance level 

respectively. Holding other factors 

constant, the marginal effect indicates that 
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as the number of economically active 

family members’ increases by one person, 

the probability of sampled household’s 

engagement in agriculture plus non-farm 

and agriculture plus off-farm livelihood 

strategies increases by 7.4 percent and 9.4 

percent respectively. The positive 

correlation between family size and 

diversification might be due to the relation 

between larger family size and 

corresponding higher demand for food 

needs in the household. This increased 

demand for food would become strong 

incentive for the household to diversify its 

income sources. Further, extra labour 

force could also be available in 

households with larger family size which 

might also help households to diversify 

their livelihoods. This finding confirms to 

that of Yirga (2007). Moreover, it was 

found that when the dependency ratio 

increases by one, the probability of 

sampled household’s participating in 

agriculture plus off-farm livelihood 

strategy increases by 16.4% at 1% 

statistical level of significance. This 

exactly reflects the existing situation in the 

study area where the ability of agro-

pastoralist to meet family needs decreases 

when the dependency ratio of the 

household increase. Hence the likelihood 

to diversify livelihood into off-farm 

activities increases in order to satisfy 

family needs.  

The study result shows that livestock 

holding has significant and negative 

influence on the likelihood of households’ 

engagement in agriculture plus off-farm 

activities at 5% statistical level of 

significance. The study result indicates 

that households who own more livestock 

are less likely to diversify their livelihood 

strategies into off-farm activities. In the 

district the majority of the households’ 

produce different kinds of livestock such 

as: camel, cattle, shoats and donkeys as a 

source of income. The marginal effect in 

the analysis shows that when the livestock 

holding size increases by one TLU, the 

household’s probability to engage into 

off-farm employment activities decreases 

by 1.3%. This might be possible because 

households with more livestock may get 

sufficient income from sale of livestock 

and livestock products which possibly 

hinders livelihood diversification into off-

farm activities. The other possible reason 

might be households with large livestock 

holding often move to remote areas in 

search of feed for their animals which 

would share the available labour in the 

household among different agricultural 

activities. Hence, it hinders households’ 

capacity to diversify into various 

livelihood activities.  This study finding 

corresponds with that of Homewood et al. 

(2006) and Yishak et al. (2014). 

 

Conclusions and recommendations 

The major income sources for the 

pastoral and agro-pastoral communities in 

the Somali region are livestock and 

livestock products which are highly 

susceptible to seasonal rainfall 

performances. Despite considerable 

livestock and crop production potentials 

and various efforts made to improve their 

performance, still productivity of the 

sector is very low. This situation was 

considered as an incentive by the agro-

pastoral households to be engaged in 

diverse livelihood activities to improve 

their income and consumption and spread 

the risks associated to agricultural 

production.  Therefore, this household 

level study identified income 

diversification strategies that agro-

pastoral household pursue in the study 

area and factors affecting households’ 

Ethiopian Journal of Environmental Studies and Management Vol. 12 no.1 2019 



10 

 

decision to be engaged in livelihood 

diversification strategies. 

The study has identified agro-

pastorals pursue agriculture alone, 

agriculture plus non-farm and agriculture 

plus off-farm income diversification 

strategies in the study area.  The empirical 

results also confirmed the role of 

knowledge acquired through education in 

improving the ability of agro-pastorals’ to 

identify and practice appropriate 

livelihood diversification strategies. 

Moreover, increased market distance and 

households administered by females 

became disincentives for the agro-

pastorals to pursue remunerative non-farm 

activities together with agriculture. 

Moreover, labor availability and financial 

position of the sampled households were 

also important determinants of income 

diversification. Therefore, policies and 

intervention programs should aim at 

improving formal education and adult 

education coverage and road 

infrastructure; improve labor 

productivity-to this end special attention 

should be given to the female headed 

households; and develop the business 

skills of agro-pastorals who have the 

opportunity of getting remittance.  
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