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DEVELOPMENT ECONOMICS | RESEARCH ARTICLE

Determinants of rural households’ livelihood 
diversification strategies: In the case of north 
Wollo zone, Amhara National Regional State, 
Ethiopia
Andualem Kassegn1* and Umer Abdinasir1

Abstract:  Diversifying rural livelihoods plays a significant role for rain feed-depen-
dent economy of the rural households like in Ethiopia. Hence the objective of the 
study was to investigate the determinants of rural households’ livelihood diversifi-
cation strategies choice in north wollo zone of Ethiopia. A multi-stage stratified 
random sampling technique was used to select 384 rural household heads as 
a sample in study areas. Primary data was collected from sample rural household 
heads using an interview schedule. Multivariate Probit Model was employed to 
identify the factors influencing the rural household heads’ decision to choose 
livelihood strategies. The model result showed that agriculture livelihood strategy 
was positively and significantly associated with male headed household, land 
holding, cooperative membership, and participation in rural productive safety net 
program; while it is negatively and significantly affected by distance to market. Non- 
farm livelihood strategy was positively and significantly affected by dependency 
ratio, education level, total income, and remittance; while it is negatively and 
significantly affected by the sex of household head and participation in rural 
productive safety net program. Off-farm livelihood strategy was positively and 
significantly influenced by sex of household head; while it is negatively and sig-
nificantly affected by the land holding, total livestock unit, cooperative membership, 
credit use, participation in rural productive safety net program. Therefore, the study 
recommends that local government should attempt to promote the above signifi-
cant determinants of rural households’ livelihood diversification strategies choice to 
build more profitable and sustainable livelihood strategies.

Subjects: Development Studies; Sustainable Development; Development Policy; Rural 
Development; Economics and Development 

Keywords: Livelihood strategies choice; MVP; Agriculture; Non-farm; Off-farm

1. Introduction
Agriculture-based livelihood is vulnerable to the effect of several nature-induced hazards such as 
flash floods, droughts, riverbank erosions, and embankment damages (Ahmad & Afzal, 2020; 
Ferdushi et al., 2019). To cope with the changing situation, reduce loss from farming activities, 
secure economic and environmental shocks rural households are adopting on-farm (planting 
drought-tolerant crops and mixed farming), non-farm (mining, manufacturing, utilities, construc-
tion, commerce, transport, masonry, carpentry, petty trade, and government services), and off- 

Kassegn & Abdinasir, Cogent Economics & Finance (2023), 11: 2185347
https://doi.org/10.1080/23322039.2023.2185347

Page 1 of 23

Received: 28 October 2022 
Accepted: 23 February 2023

*Corresponding author: Andualem 
Kassegn, Department of Agricultural 
Economics, College of Agriculture, 
Woldia University 
E-mail: andualemkassegn2012@g-
mail.com

Reviewing editor:  
Goodness Aye, Agricultural 
Economics, University of Agriculture, 
Makurdi, Nigeria 

Additional information is available at 
the end of the article

© 2023 The Author(s). This open access article is distributed under a Creative Commons 
Attribution (CC-BY) 4.0 license.

http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2185347&domain=pdf
http://creativecommons.org/licenses/by/4.0/


farm (income activity takes place away from the farm typically includes all wage or exchange 
labour on other farms, and labour payments in kind such as harvest sharing and other non-wage 
labour contracts) diversification strategies (Ellis 1998; Baird & Hartter, 2017; Barrett et al., 2001; 
Gautam & Andersen, 2016; Haggblade et al., 2010; Kabir et al., 2017; Kassie, 2017; Losch et al.,  
2012; Martin & Lorenzen, 2016); these diversified activities allow farming households to manage 
risk and improve their lives (Aniah et al., 2019; Baird & Hartter, 2017).

In rural Ethiopia, farming is the main source of livelihood for the overwhelming majority of 
farming households, but it has long been established that households tend to diversify their 
income sources (Degefa, 2005; Demeke & Regassa, 1996). As for Amsalu et al. (2014) finding, 
rural households diversify their activities into off-farm and non-farm activities to offset the diverse 
forms of risks and uncertainties that are associated with agriculture such as variability in soil 
quality, pests and diseases, price shock, unpredictable rainfall, floods, erosion menace, and 
weather-related events. Rural households combine a diverse set of economic and social activities, 
which construct a portfolio of livelihood income-generating activities like agriculture, migration, 
mining, and tourism to meet and enhance sustainable rural livelihood outcomes (Davis et al., 2010; 
Jiao et al., 2017; Khatiwada et al., 2017; Pagnani et al., 2020; Uddin et al., 2018). Rural households 
also tend to diversify and pursue a portfolio of activities rather than a single activity for their 
livelihood (Barrett et al., 2001; Dercon & Krishnan, 1996; Ellis, 1998; Janvry & Sadoulet, 2001; Rahut 
& Scharf, 2012a); hence, it is important to look into a livelihood portfolio rather than a single 
activity. Livelihood is not just income or employment; rather, it includes various aspects of living. 
Rural livelihoods can be derived from a range of farm, off-farm, and non-farm activities, which 
together provides a variety of means and strategies for living.

In other words, livelihood is a means of living, skills required, property/assets, and activities 
(Chambers & Conway, 1992). Whereas diversification of livelihoods is a mechanism by which 
rural households in their struggle for survival and improvement in their living standards 
develop a diverse portfolio of activities and social support capabilities (Ellis, 1998). 
A livelihood strategy is a combination of assets and activities to earn income. Livelihood 
diversification is a process by which households build a portfolio of different activities and 
assets in order to survive and improve their standards of living (Ellis, 1998). Livelihood strate-
gies comprises the households’ capabilities, income activities, and assets holding (natural, 
physical, human, financial, and social) that contribute to a means of living (Chambers & 
Conway, 1992; Islam et al., 2013; Rahman & Hickey, 2020). Livelihood diversification strategies 
have become an issue of central interest to development researchers and policymakers. 
According to Loison (2019), livelihood diversification plays a crucial role in promoting economic 
growth and reducing rural poverty in developing countries.

Therefore, diversification of the rural economy’ refers to a sectoral shift of rural activities 
away from farm to non-farm activities, associated with the expansion of the rural non-farm 
economy (Start, 2001). Side by side, non-agricultural activities (secondary and tertiary) provide 
an important source of income for the households in rural area. Since agriculture is associated 
with risk and uncertainties, farming households rely on both agricultural and non-agricultural 
activities to secure their livelihood (Asmah, 2011; Martin & Lorenzen, 2016). As several studies 
point out, crop cultivation and non-crop occupation should go hand in hand for improved and 
sustainable living of farmers (Dev et al., 2002; Khatun & Roy, 2012; Meena et al., 2017). 
Currently, most rural households are engaged in agriculture, but it does not produce enough 
food to meet their needs. This is because farming systems are facing constraints such as small 
land size, lack of resources, and increasing degradation of soil quality that hamper sustainable 
crop production and food security. The effects of climate change (e.g., frequent occurrence of 
extreme weather events) exacerbate these problems. That is why households are forced to 
engage in non-farm activities (Singh et al., 2018). However, the growth in non-farm employ-
ment opportunities remained inadequate to absorb the surplus labour left agriculture sector 
due to push factors. Therefore, creation of non-farm and off-farm employment opportunities 
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for rural households holds the key for a sustainable livelihood (Roy et al., 2018). It is the 
process of combining both agricultural and non-agricultural activities to survive and improve 
the standard of living (Martin & Lorenzen, 2016; Pritchard et al., 2019). Different studies 
indicate that, rather than promoting specialization within existing portfolios, improving returns 
to existing non-farm activities to increase income could be more realistic and relevant for 
poverty reduction (Barrett et al., 2001; Ellis & Freeman, 2005).

However, there are several factors, such as education level, number of livestock, farming 
experiences that affect the adoption of diversified activities (Akhtar et al., 2019). Most importantly, 
the age of the household head, along with possession of crop land and distance from markets, is 
an essential determinant of rural households’ livelihood diversification strategy (P. Corral & 
Radchenko, 2017; Ismail et al., 2018; Tesfaye et al., 2011). Households with low levels of education, 
less land, and fewer livestock have a higher probability of being engaged in agricultural wage 
employment (Maertens, 2000). As different studies said, educational attainment is one of the most 
important determinants of non-farm earnings, especially in more remunerative employment as 
education is an important part of human capital, which determines both participation in and 
income from non-farm activities (Barrett et al., 2001; Janvry & Sadoulet, 2001; Micevska & 
Rahut, 2008; Rahut & Scharf, 2012a, 2012b; Reardon et al., 2001).

Furthermore, studies by Lanjouw (1998) and Adams and He (1995) point out that non-farm 
income benefits the poor because the share of non-farm income varies inversely with both size of 
land owned and total income. Household size and structure also affect the ability of a household to 
supply labor to the non-farm sector (Micevska & Rahut, 2008; Rahut & Scharf, 2012a, b). In the 
rural areas of some sub-Saharan African countries, culture also plays an important role in parti-
cipation in non-farm activities (L. Corral & Reardon, 2001; Elbers & Lanjouw, 2001). Rural house-
holds closer to markets have more opportunities to diversify their income than households located 
in far-flung villages (Abdulai & CroleRees, 2001). Larger households with a large proportion of 
young male members are able to diversify into non-farm sectors, which require skills and physical 
energy (Tuan et al., 2000). Shortage of capital is a critical problem for poor households to diversify 
their income (Abdulai & CroleRees, 2001). A study by Zerai & Gebreegziabher (2011) indicated that 
although the rural households are involved in diverse livelihood activities, their participation in 
non-farm and/or off-farm activities is influenced by a complex and yet empirically unidentified 
factors (Zerai & Gebreegziabher, 2011).

Besides, the determinants of livelihood diversification decision can vary from one local area to 
another, across time, and individuals and/or community to community (Gebrehiwot & Fekadu,  
2012). As different literature have shown, the patterns, socioeconomic status, cropping patterns, 
impacts of rural livelihood diversification on household well-being and poverty reduction, livelihood 
vulnerability, participation in an activity, and extent of livelihood strategies are different (Ellis,  
1998; Elbers & Lanjouw, 2001; Brouwer et al., 2007; Rahut & Scharf, 2012a; Gautam & Andersen,  
2016., Alam et al., 2017). There was limited studies conducted study area that has examined and 
answered the question of what are the deriving determinants of rural households’ livelihood 
diversification strategies choice in the study area (Figure 1).

Therefore, there is a gap in knowledge on the choice and determinants of rural households’ 
livelihood diversification strategies choice in the study area. The objective of this study was to 
investigate the determinants of rural households’ livelihood diversification strategies choice in the 
case of North Wollo Zone, Amhara National Regional State, Ethiopia.

1.1. Conceptual Research Framework
Based on the information obtained from previous scientific journals, research papers published by well- 
known scientists and similar materials, the following variables that may positively or negatively affect the 
household livelihood diversification strategy and related to the research topic were identified. The 
framework for the analysis of determinants of rural households’ livelihood diversification presented in 
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this paper provides a holistic and integrated view of the processes by which the household achieve or fail 
to achieve in diversifying rural livelihood strategies. Livelihood strategies of rural households belong to 
either of three broad categories: On-farm, non-farm, and off-farm activities. On-farm refers to household 
activities from own-account farming, whether on owner-occupied land or on land accessed through cash 
or share tenancy. Non-farm activities refer to household participation in non-agricultural activities, 
including wage employment, business activities. The frame work explains the combination of livelihood 
resources endowments (or access), policy, institutional settings, and process in the ability of a household 
to decide which kind of livelihood strategy or combination of livelihood strategies to pursue and what are 
the immediate outcomes that have been delivered (Figure 2).

The households combine their capabilities, skills, and knowledge with different resources at their 
disposal to create activities that will enable them to achieve the best possible livelihood for 
themselves including on-farm, non-farm and off-farm economic activities (see Figure 2). In asset- 
based frameworks, capitals are usually allocated across five categories. Households can access 
a range of assets or resources (physical, natural, economic, human, and social capital) which they 
can use to engage in farm or non-farm activities or both (Scoones, 1998). Livelihood outcomes are 
the achievements of livelihood strategies, such as more income, increased well-being, reduced 
vulnerability, improved food security, and a more sustainable use of natural resources (DFID 
(Department for International Development), 1999; Ellis, 1998).

A livelihood comprises of assets (resources, claims, and access) and activities (on-farm, non- 
farm, and off-farm activities) that together determine the way of living a household can afford 
(Chambers & Conway, 1992; Ellis, 1999). The decision of rural households to participate in non-/off- 
farm activities is influenced by individual or household specific factors, as well as other social, 
economic, and environmental factors (Escobal, 2001; Idowu et al., 2011; Lay et al., 2008). 
Moreover, the household decisions to do on-farm work directly or indirectly affect their respective 
decisions to work at non-/off-farm activities, mainly because of the limited available resources 
households own and can distribute among the livelihood activities because the activities are not 
mutually exclusive. Policy and institutional context refers to available policies and strategies at the 
local level regarding property right like land, community’s access to agricultural inputs and 
financial schemes, and availability of other schemes to households’ livelihood conditions. 
Knowing the existing livelihood strategies and pointing out the determinant factors affecting 
rural household livelihood diversification in practicing on-farm, non-farm and off-farm sources of 
livelihood are unquestionably important in the provision of information to formulate an appro-
priate strategy.

An important influence on livelihood strategies is exposure to various trends and shocks. 
Trends and shocks are the events and situations that are beyond the control of the individual/ 
household. Trends include broad changes affecting large sections of the population, for exam-
ple, demographic and population changes, shifts in the national and global economy, e.g., 
recession and processes of deindustrialization, as well as changes of government (although the 
significance of each of these will vary greatly over time and place). Shocks are major events in 
the life of the individual or household, such as a grief or the loss of a job or home. They 
represent gradual and sudden change respectively (see Figure 2). Shocks can wipe out assets 
very suddenly if they are not protected and adverse trends can result in gradually eroded if 
livelihoods are unable to adapt to change.

Based on the above information, the following Conceptual Research Framework is generated 
that shows the key variables of the study and how their complementation helps in answering the 
major research problem defined. It also shows the relationships among the basic elements of the 
framework. Generally, investigating each element laid out in the framework from contextual 
factors through livelihood resources to strategies and outcomes with an institutional outlook is 
potentially a significant undertaking for policy formulations to secure rural livelihood.
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2. Research methodology

2.1. Descriptions of the Study Area
The North Wollo administrative zone is one of the eleven zones of Amhara Regional state. It is 
located at about 521 km from the capital city of Ethiopia, Addis Ababa. It is composed of 12 
administrative districts and 3 registered towns. It has a total population of 1,500,303, of whom 
752,895 are males and 747,408 females (Central Statistical Authority, 2007). It is situated in the 
northern part of the country and geographically located at 11°50′N 39°15′E and 11.833°N 39.250°E. 
North Wollo zone covers an area of 472.1 square kilometers, of which 47.3% is degraded, 24% is 
arable, 17.4% shrub-land, 4.6% pasture, 0.37% forest, and the remaining 6.3% for all other uses. 
Most of the land in this zone is steep, rugged, and mountainous, and unsuitable for agriculture. The 
zone is endowed with many perennial springs, rivers, and seasonal streams. It is bordered by South 
Wollo in the west, South Gonder in the south, Wag Hemra in the north; Tigray Region in the north 
east, Afar Region in the east, and part of its southern border is defined by the Mille River.

The people of North Wollo zone are categorized as food insecure, and there is high rate of mobility 
and migration of people in illegal ways even abroad due to different internal and external factors. All 
11 rural districts of this zone have been grouped amongst the 48 districts identified as the most 
drought prone and food insecure in the Amhara Region (Seid, 2011). The livelihood of much of the 
population depends on agricultural practices (mixed crop-livestock subsistence agriculture has his-
torically remained the mainstay of livelihoods in North Wollo Zone), including both crop production 
and livestock rearing. Agriculture is the main source of livelihood as nearly 80% of the population 
depends on agriculture for their livelihood. The dominant crops of the area are wheat, barley, teff, and 
sorghum. Rain-fed agriculture is the mainstay of the rural economy of north Wollo zone. However, the 
level of agricultural dependency and its importance to overall household income is vital in the area, the 
income of the rural households received from agriculture is supplemented by off/non-farm income 
sources, and households have adopted different strategies to achieve their livelihood outcomes in the 
study area, even though its degree varies from area to area. Shortage of start-up capital, limited land, 
poor infrastructure, limited skills, inadequate training, poor working habits of youths, weak marketing 
systems, and lack of employment opportunities in non-farm or off-farm activities are identified as 
challenges in the study area (Office of Habru District Agricultural & Rural Development, 2019).

Figure 1. Conceptual 
Framework: Determinants of 
rural livelihood diversifications.

Sources: Adapted from Ellis 
(1998), DFID (Department for 
International Development;  
1999), and Barrett et al. (2001).
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2.2. Sampling techniques and determination of the sample size
In this study, multi-stage sampling procedure was employed to select sample households. In the 
first stage, out of the 12 districts in the Zone, three districts – Raya kobo, Meket, and Wadila 
districts – are selected purposively to capture different agro-ecological zones existing in the area 
which may determine household’s livelihood diversification choices. The procedure starts with 
categorizing the districts into agro-ecological conditions it exhibits: Lowland, midland, and high 
land. In the second stage, the kebeles (the smallest administrative unit of Ethiopia similar to 
a ward) in each district were listed based on their agro-ecological characteristics and stratified into 
three ecological zones: highland, midland, and low land. The first reason is that households in one 
livelihood zone are relatively assumed to be more homogeneous because they share common 
livelihood activities than others. The second reason is that all kebeles are vulnerable to drought risk 
as far as all are rain feed–based livelihood systems. Classifying kebeles based on their livelihood 
zone helps to attain the most representative sample from the district. Since agro-ecology is 
a stratifying variable, rural livelihood analysis in Ethiopia is agro-ecological sensitive (Tsegaye,  
2012). Based on this procedure, 9 kebeles (one kebeles each from lowland, midland, and highland 
agro-ecological zone) from the selected districts were selected randomly. In the third stage, the 
probability proportional to sample size methods were applied to draw the sample household heads 
from each strata according to the number of household heads in different category. When farmers 
are encouraged to adopt a new practice and when a large population adopt, but that do not know 
the variability in the proportion that adopt the practices. In this case, Cochran sample size 
determination formula is appropriate to determine the sample size of the study. Therefore, 384 
sample household heads are determined based on the Cochran (1977) formula. 

n ¼ z2pq=e2 (1)  

Figure 2. Map of Study Area.

Source: Made by the author 
(2020)
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n ¼
1:962

� 0:5 0:5ð Þ

0:052 ¼ 384 (2) 

where

Z2 = the abscissa of the normal curve that cuts off an area α at the tails (1—α equals the desired 
confidence level is 95%),

e = is the desired level of precision, p is the estimated proportion of an attribute that is present in 
the population, and

q = is 1-p.

Lastly, representative samples will be selected randomly from sampled kebeles of selected districts 
based on proportional to sample size based on the following formula. Table 1 and Table 2 shows 
the sample size distribution for each sample of the district of the study areas. 

n ¼
Ni

N
:n0 (3)  

2.3. Methods of data collection
This study adopted mixed research approach. In this study, only primary data were used which 
were qualitative and quantitative in nature. Primary data were collected from sample household 
heads using an interview scheduled, which is designed to generate data on the household socio- 
economic, farm, and institutional characteristics that are related to livelihood strategies. The 
researchers collected the data during the period between February and March 2020. Although 
questionnaire is an efficient way of getting in-depth quantitative data, it has some limitations on 
collecting qualitative data (Cheung, 2014). Hence, some popular qualitative data collection tools 
such as Focus Group Discussion (FGD) and Key Informant interview methods have been employed 
to overcome the limitation.

Accordingly, primary data were collected through FGD and key informant interviews from sampled 
kebeles through personal interview with checklist to supplement the research finding with qualitative 
information. FDG at 9 kebeles of the study area was conducted with the selected 7–12 members who 
are representatives of different section of the populations and organization from each kebeles. The 
discussion used a semi-structured interview checklist/guide to encourage active participation and in- 
depth discussion that allows flexibility, and stimulating participants to share and discuss among each 
other. Furthermore, to get more information about a pressing issue or problem from each district, 
“Key Informant Interview” was conducted from 10 well-connected and informed offices of the study 
areas. Prior to actual survey, pre-tests on non-sample respondents of 2 kebeles of Habru and 

Table 1. Sample size distribution for each sample districts
Name of districts Number of rural household Number of sample household
Wadila 12,776 100

Raya kobo 20,017 156

Meket 16,509 128

Total 49,302 384

Source: Own computation based on districts administration data, 2020 
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Guibalafto districts for a maximum of 3 days were conducted under supervision of the researcher and 
necessary modification was made on the basis of the results obtained. The qualitative data were 
analyzed through narration, summarization, and discussion, whereas the quantitative data were 
analysed using simple descriptive and inferential statistics.

2.4. Analytical techniques
In order to achieve the stated objectives of the study, the survey data were analysed by using by 
using STATA software version 14. The study employed descriptive statistics and econometric 
models to analyse the data. Descriptive statistical tools like frequency, percentage mean, standard 
deviation, test of significance such as t-test and chi-square test, mean values, and standard 
deviation were employed on livelihood strategies pursued by rural households.

Regarding choosing models to identify the determinants of rural household decision to engage 
in various livelihood activities, there is no natural ordering in the alternatives. When there are more 
than two alternatives the appropriate econometric model would be either Multinomial Logit (MNL) 
or Multivariate Probit (MVP) regression models. Regarding estimation, both of them estimate the 
effect of explanatory variables on a dependent variable involving multiple choices with unordered 
response categories (W. Greene, 2000). The MNL is popular in livelihood diversification studies; it 
fails to explain the factors that lead a household to choose a given number of livelihood strategies 
simultaneously by clustering households into livelihood strategies categories. It also assumes that 
if a household has been clustered in a given category of livelihood strategies it does not participate 
in a strategy that is in another category.

MNL is suitable only when the livelihood strategies are mutually exclusive (independent). But, 
the MVP model is used for analyzing the factors that significantly influence livelihood diversifica-
tion choices. MVP model is one form of a correlated binary response regression model that 
simultaneously estimates the influence of independent variables on more than one dependent 
variable, and allows for the error terms to be freely correlated (W.H. Greene, 2012). It is suitable 
when the alternative livelihood strategies are not mutually exclusive (interdependent). This study 
assumed that the selected livelihood strategies are interdependent to one another. Besides, 
multivariate regression is a technique that estimates a single regression model with more than 
one outcome variable. When there is more than one predictor variable in a multivariate regression 
model, the model is a multivariate multiple regressions (Afifi et al., 2004). That is why this study 
used MVP to analyse determinants of rural households’ livelihood diversification strategies in the 
study area. The individual chooses between more than two choices, once again, making the choice 
that provides the greatest utility. The choices among the livelihood diversification are not mutually 
exclusive as rural households are willing to choose more than one strategy at the same time. 
Therefore, this study used a MVP model as households choose more than one strategy at the same 
time and collinearity of errors.

The observed outcome of livelihood diversification choice can be modeled following random 
utility for individual choice (W.H. Greene, 2012). Consider the ith rural household (i = 1, 2 . . . . . . N), 
facing a decision problem on whether or not to choose available livelihood strategies. Let U0 

represent the utility the household gets by choosing on-farm, and Uk represents the utility of 
household by choosing the Kth livelihood strategy: where K denotes a choice of any alternative 
strategy. The observed choice between the two reveals which one provides the greater utility. 
Hence the household decides to choose the Kth livelihood strategy if Uk > Uo.

The net benefit latent regression model can be specified as: 

Yik� ¼ Xi0βk þ εi (4) 

where
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Yik* = Unobserved variable representing the latent utility of choosing strategy k.

Xi = a vector of observed characteristics determining the choice of livelihood strategy.

β = represents a vector of unknown coefficients to be estimated, and ε is a vector of error terms.

The utility Yik* that the household derives from choosing a livelihood strategy is a latent variable 
determined by observed explanatory variables (X) and the error term (ԑ): 

Yik ¼
1 if Y�ik > 0
0 otherwise ð5Þ

�

Yik* is an unobservable latent variable denoting the probability of choosing k type of livelihood 
strategy by an individual, for k = 1 (On-farm), k = 2 (Non-farms), k = 3 (Off-farm). The model can be 
specified as follows: 

Yi1� ¼ β1Xi0 þ εi1 (6)  

Yi2� ¼ β2Xi0 þ εi2 (7)  

Yi3� ¼ β3Xi0 þ εi3 (8) 

Where, Yi1 = 1, if household choose on-farm (0 otherwise), Yi2 = 1, if households choose Non-farm 
(0 otherwise), Yi3 = 1, if farmer chooses Off-farm (0 otherwise), Xi = vector of factors affecting 
livelihood strategy choice, β = vector of unknown parameters and εi = is the error term.

2.5. Definition of variables and working hypotheses

2.5.1. Dependent variable
A combination of socioeconomic, demographic, institutional, farm, and location factors are used to 
examine the determinants of livelihood diversification. The dependent variable in this study is the choice 
of livelihood strategy, which is a polychromous variable. In study three non-mutually exclusive livelihood 
diversification strategies are identified. These include on-farm, non-farm, and off-farm income. If the 
choice of the household lies in livelihood strategies, rational household head chooses among the three 
non-mutually exclusive livelihood strategy alternatives that offer the maximum utility.

The dependent variable has 3 categories, namely:

k = 1, On-farm

k = 2, Non-farm income

k = 3, Off-farm income

2.6. Justification of the independent variables in the empirical model
In this study, 15 variables are hypothesized to explain determinants of participation in diversified 
livelihood activities. Table 2 describes the expected relationship between the dependent variable 
and independent variables.
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3. Results and discussion
Sample households were composed of both male and female household heads. Out of the total sample 
household heads about 79.95% were male headed and the remaining 20.05% were female headed 
households (Table 3). As of their male counterpart females usually participate in farm, non-farm and off- 
farm activities.

As shown in Table 3 , out of the total sample respondents, 269 (70.05%) of the sampled house-
holds were members of cooperatives and 115 (29.95%) were not organized under any cooperatives. 
Regarding credit use, 333 (86.72%) of the total sampled households were users of credit and the 
remaining 51 (13.28%) were credit non-users. The availability of irrigation water is very important 
because it raises the productivity of the product. According to the survey result, about 237 (61.72%) 
of respondents have used irrigation services and about 147 (38.28%) are non-users of irrigation 
water. Regarding remittance 211 (54.95%) of total respondents have received remittance from their 
relatives or friends abroad during the study period, while 173 (45.05%) of the respondents are non- 
receivers of remittance. On the topic of productive safety net program 305 (79.43%) of the sampled 
respondents are participated in the productive safety net program, while the remaining 79 (20.57%) 
of the respondents have not participated in productive safety net program.

The average age of the sampled household heads, during the survey period, was about 
47.98 years with standard deviation of 11.39. The average family size of the sample household 
heads was 1.97 man equivalents with standard deviation of 1.43. The dependency ratio mean 
value was 0.79 with standard deviation of 0.58 (Table 4). The mean value of sample respondents’ 
level of formal education was 2.66 years of schooling with standard deviation of 2.08. The average 
area of land owned by household heads was 0.79 hectares with standard deviation of 0.37. The 
average livestock holding by household heads in the study area was 2.57 TLU with standard 
deviation of 1.87. The mean income of household heads was 42,386.38 per year with standard 
deviation of 17,151.5 (Table 4).

The mean distance to the nearest market was 1.61 km with a standard deviation of 0.73 
(Table 4). The mean extension contact frequency provided for household heads in the study area 
was found to be 4.79 day per month with standard deviation of 2.44 as mentioned in Table 4.

Table 3. Sex of sample household head (categorical variables)

Variables Categories

Summary statistics of total sample 
households

Frequency Percentage
Sex of Household Head Female 77 20.05

Male 307 79.95

Cooperative Membership Non-member 115 29.95

Member 269 70.05

Credit Use Non-users 51 13.28

Users 333 86.72

Irrigation Use Non-users 147 38.28

Users 237 61.72

Remittance Non-receivers 173 45.05

Receivers 211 54.95

Participation in 
productive safety net

Non-participants 79 20.57

Participants 305 79.43

Source: Own survey results, 2020 
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3.1. Livelihood diversification strategies adopted by rural households
According to survey result the livelihood diversification strategies in the study area are identified to 
be agriculture (e.g., crops and livestock); non-farm (e.g., employment and self-employment unre-
lated to agriculture), and off-farm activities (wage labor on farms). This is in line with Imane 
(2020), who report sthe same result.

Agriculture is the practice of cultivating plants and rearing livestock. Agriculture was the key 
development in the rise of sedentary human civilization, whereby farming of domestic species 
created food surpluses that enabled people to live in cities. The major agricultural products can be 
broadly grouped into foods, fibers, fuels, and raw materials. According to the survey result, 71.6% 
of total respondents mentioned agriculture as their livelihood strategy (Table 5).

Non-farm activities are those which do not relate to farms or farming. According to the survey 
result, 64.1% of total respondents mentioned non-farm as their livelihood strategy (Table 5). Off- 
farm activities are those which help to receive cash money from agricultural wage employment 
and non-agricultural wage employment. According to the survey result, 59.1% of total respondents 
mentioned off-farm as their livelihood strategy (Table 5).

Households in the study area have three major livelihood strategy alternatives to rely on for 
survival. MVP model was used to analyze the determinants of households decision on livelihood 
strategies choices as households more likely choose different livelihood strategies simultaneously. 
The model estimated jointly for three categorical dependent variables, namely: (1) Agriculture, (2) 
Non-farm, and (3) Off-farm livelihood strategies. The correlation coefficients of the error terms in 
MVP model had positive as well as negative signs, indicating that there is interdependency 

Table 4. Demographic, socio-economic, and institutional characteristics of household heads 
(continuous variables)
Variables Variable Names Mean Std. Dev
AGEHH Age of household head 47.98 11.39

FMZ Family size 1.97 1.43

DEPR Dependent ratios 0.79 0.58

EDUHH Formal education level of 
household head

2.66 2.08

LAND Land holding 0.79 0.37

LVSTKTLU Total livestock unit 2.57 1.87

TOTINC Total income of 
household head

42,386.38 17,151.5

DISTMK Distance to the nearest 
market

1.61 0.73

EXTCONT Extension contact 
frequency

4.79 2.44

Source: Own survey results, 2020 

Table 5. Summary of the livelihood strategies adopted by rural household
Variables Observation Mean Std. Dev.
Agriculture 384 0.7161458 0.4514551

Non-farm 384 0.640625 0.4804433

Off-farm 384 0.5911458 0.4922636

Source: Own survey results, 2020 
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between different livelihood strategies chosen by households. The signs of correlation coefficients 
indicate the complementary and competitive nature of different livelihood strategies.

Thewaldchi2 45ð Þ ¼ 245:19***prob>chi2 ¼ 0:0000 is significant at 1% significance level; this 
implies that the coefficients are jointly significant and the explanatory power of the factors 
included in the model is satisfactory. The likelihood ratio test of the null hypothesis of indepen-
dency between livelihood strategies choice decision (rho21 ¼ rho31 ¼ rho32 ¼ 0) is rejected at 1% 
level of significance (chi2 3ð Þ ¼ 37.81***). This indicated that among estimated coefficients across 
the equations in the model there are negative and significant joint correlations between agricul-
ture and non-farm, positive and significant correlations between non-farm and off-farm. However, 
the correlation between agriculture and off-farm is negative and insignificant. The model result 
also shows the probability that households that chose agriculture, non-farm, and off-farm liveli-
hood strategies were 72.28%, 64.21%, and 58.89%, respectively. The joint probability of choosing 
all livelihood strategies was 23.44%, and the joint probability of failure to choose all market outlets 
was 0.00%.

The MVP model analysis indicated that out of 15 explanatory variables included in the model two 
variables significantly affected the choice of entire livelihood diversification strategies at different 
magnitude and probability level. Among the variables included five variables significantly affected 
the choice of agriculture, while six variables significantly affected the choice of non-farm and off- 
farm strategies (Table 6).

3.2. Sex of Household Head
Sex of household head was positively and significantly associated with the likelihood of participat-
ing in Agriculture and off-farm activities at 10% and 5% significant level respectively and nega-
tively and significantly associated with the likelihood of participating in non-farm activities at 10% 
level of significance. It is also interesting to note that male-headed households are 31.7% and 
40.7% more likely to choose agriculture and off-farm activities respectively as their livelihood 
strategies than female household heads. However, female-headed households are 29.4% more 
likely to choose non-farm activity as their livelihood strategy. Hence, female-headed households 
had higher chances of choosing non-farm activity because female-household heads have more 
connections and are sociable with buyers whom they often meet in markets. While male-headed 
households are more energetic in agricultural field work on as well as off their farm land. Results 
from other studies for instance, Kassie et al. (2017), reported that being male household head has 
significantly influenced agriculture and off-farm livelihood diversification. Additionally, Yishak et al. 
(2014) implied that female-headed households have difficulty of participation in off-farm activities 
because of cultural barriers and being more responsible for taking care of children and making 
food for household rather than for market.

3.3. Dependency Ratio
Dependence ratio has positively and significantly affected the likelihood of choosing non-farm 
activities at 5% significant level. This means when the dependency ratio increases, the ability of 
farmers to meet family needs decreases and a chance for alternative livelihood to non-farm 
activities increases. This result is in line with the finding of Richard (2017), Wegedie et al. (2018), 
and Amevenku et al. (2019) who indicated that those households with high dependent ratio are 
more likely to choose non-farm livelihood strategies.

3.4. Formal Education Level of Household Head (EDUHH)
Education level of household head has a positive and significant effect at 10% probability level in 
choosing non-farm livelihood strategy. The positive relationship between formal education level 
and non-farm activity can be explained by the fact that being educated enhances the capability of 
households in making informed decisions with regard to the choice of non-farm business activities. 
This might be due to their improved capacity to look at available opportunities of revenue- 
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generating non-farm business activities and a better probability of taking calculated risks. This 
result concurs with findings of Dzanku (2015), Ahmed (2016), and Eshetu and Mekonnen (2016), 
Yishak (2017), A. Asfaw et al. (2017), and Gebru et al. (2018) who reported that households are 
relatively better educated, have better access to technologies, and look for alternative livelihood 
opportunities like non-farm activities.

3.5. Land Holding (LAND)
Land holding was found to influence the probability of livelihood diversification into agricultural 
activity positively and significantly at 10% probability level, while it influenced the probability of 
livelihood diversification into off-farm activity negatively and significantly at 1% significant level. 
The result showed that a unit increment in land holding could result in increasing the probability of 
household’s engagement in agricultural activities by about 46.3% and decreasing the probability of 
household’s engagement in off-farm activities by about 89.4%. That means households having 
more land size depend on crop production than to go for off-farm activities on someone else’s 
farm land. The result is similar to the findings of Sallawu et al. (2016) and A. Asfaw et al. (2017).

3.6. Livestock (LVSTKTLU)
The likelihood of choosing off-farm livelihood activity was negatively and significantly affected by 
total livestock unit at 1% levels of significance. Households who owned more livestock were found 
to be more likely not to engage in off-farm activity than those with less livestock holding. The 
negative associations may imply that households with more livestock had better income and 
benefits associated with selling of livestock and livestock products. In addition to that, oxen and 
horse are used for agricultural production processes. Farm households that have many oxen and 
horses may rent them out and collect non-farm income. Consequently they were more likely to not 
choose off-farm activities. This result is in line with the results found by Adepoju and Obayelu 
(2013), Rahman and Akter (2014), and S. Asfaw et al. (2015).

3.7. Distance to market (DISTMK)
Analogous to priori expectations, distance to market negatively and significantly influenced the 
likelihood of choosing agriculture as livelihood strategy at 1% significant level. Households whose 
residence are far from nearest market are more likely to not engage in crop production as it is 
difficult to take their produce to market due to distance and bad weather roads. This is similar to 
the findings of A. Asfaw et al. (2017), who reported that farmers who lived further away from the 
market centres are less likely to be involved in agricultural activities. In addition, it is clear that the 
more households are distant from market center, the more disadvantaged from diversifying their 
livelihood income into non-farm options whereas the nearest market for rural farmers encourage 
participating in livelihood diversification strategies as the results found by Riithi (2015), Gebru et al. 
(2018), and Amevenku et al. (2019).

3.8. Total Income (TOTINC)
The result indicated that total income positively and significantly affected the probability of the 
households to engage in non-farm activities at 1% probability level. Wealthy households lean 
towards non-farm business activities as their livelihood strategy as compared to those households 
with low income. The finding showed the necessity to consider financial position of households in 
designing development intervention systems which would offer chances for those households with 
lower income. A similar result was reported by Yishak et al. (2014) and Adem and Tesafa (2020) 
who found that total income has a positive and significant influence on the level of income 
diversification in to non-farm activities.

3.9. Cooperative Membership
Cooperative membership had a significant and positive relationship with the likelihood of choosing 
agricultural activities at 1% significance level. However, cooperative membership had a significant 
and negative relationship with the likelihood of choosing off-farm activities at 1% level of sig-
nificance. This is because those households belonging to cooperative were easily access 
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information about the profitability of agricultural activity and the benefit from profit bonus in the 
future in addition to the product price as compared to the cooperative non-members. Besides, 
households who are members of formal cooperatives gain benefits like sharing income and labour, 
access to credit, reduced individual transaction cost, and updated market information on farm 
produce such as on inputs and farm equipment. The result is in agreement with previous findings 
obtained by Khatun and Roy (2012) and Kassie et al. (2017).

3.10. Credit Use
Credit use negatively and significantly affected the likelihood of household’s engagement in off-farm 
activity at 10% level of significance. Use of credit services had reduced the probability of choosing off- 
farm activities as livelihood strategy. This is probably due to the fact that use of credit facility can 
relieve the existing financial limitations of the household for the time being, letting farm households 
shift from off-farm activity to the strengthening of agricultural activity by purchasing and adopting 
better farm technologies or non-farm business activities. This result is coinciding with the finding of 
Kassie et al. (2017), Amevenku et al. (2019), and Dinku (201 8) who reported the same result.

3.11. Remittance
Remittance was positively and significantly associated with the likelihood of households to choose non- 
farm activities at 1% significant level. The more the income received from remittance the more the 
chance to engage in non-farm activity. This might be due to the fact that increasing rural households 
remittance income plays a vital role for enhancing and smoothing household consumption problem, 
strengthening social network/social capital, increasing saving and investment, helping households gain 
access to diversified opportunities like trading, and then being able to improve their livelihood. The result 
is supported by the findings of Adem and Tesafa (2020), Dinku (2018), and Amevenku et al. (2019).

3.12. RPSFTNTP
Participation in rural productive safety net program positively and significantly affected house-
hold’s probability of selecting agricultural activity at 1% level of significance. On the other hand, it 
affected the probability of the households to choose non-farm and off-farm activities negatively 
and significantly at 5% significant level each. This might be because in rural Ethiopia, rural 
productive safety net program is intended to supply mainly agricultural inputs so that households 
have much higher chances to participate in agricultural activities rather than other activities.

4. Conclusions and recommendations

4.1. Conclusions
The study was aimed at analyzing the determinants of rural households’ livelihood diversification 
strategies choice. To meet the objectives of the study primary data were collected from 384 
sample respondents using pre-tested structured interview schedule. Determinants of rural house-
holds’ livelihood diversification strategies choice were analyzed using MVP model.

The model result showed that sex of household head was positively and significantly associated 
with the rural households’ likelihood of participating in agriculture and off-farm activities at 10% 
and 5% significant level, respectively, and negatively and significantly associated with the like-
lihood of participating in non-farm activities at 10% level of significance. Dependency ratio has 
positively and significantly affected the likelihood of choosing non-farm activities at 5% significant 
level. Education level of household head has positive and significant effect at 10% probability level 
in choosing non-farm livelihood strategy. Land holding was found to influence the probability of 
rural households’ livelihood diversification into agricultural activity positively and significantly at 
10% probability level, while it influenced the probability of rural households’ livelihood diversifica-
tion into off-farm activity negatively and significantly at 1% significant level. The likelihood of 
choosing off-farm livelihood activity was negatively and significantly affected by total livestock 
unit at 1% level of significance. Distance to market negatively and significantly influenced the 
likelihood of choosing agriculture as rural households’ livelihood strategy at 1% significant level.
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In addition, total income positively and significantly affected the probability of the rural households’ 
to engage in non-farm activities at 1% probability level. Cooperative membership had a significant and 
positive relationship with the likelihood of choosing agricultural activities at 1% significance level. 
However, cooperative membership had a significant and negative relationship with the likelihood of 
choosing off-farm activities at 1% level of significance. Credit use negatively and significantly affected 
the likelihood of household’s engagement in off-farm activity at 10% level of significance. Remittance 
was positively and significantly associated with the likelihood of rural households to choose non-farm 
activities at 1% significant level. Participation in rural productive safety net program positively and 
significantly affected rural household’s probability of selecting agricultural activity at 1% level of 
significance. On the other hand, it affected the probability of the rural households’ to choose non- 
farm and off-farm activities negatively and significantly at 5% significant level each.

In general, the study concluded that the demographic, socio-economic, and institutional factors 
play a vital role in determining rural households’ livelihood diversification strategies’ choice decision in 
the study area. Hence, solid efforts should be made on significant determinants to promote the 
diversification of rural households’ livelihood strategies choice in the study area to transform the 
local context and enable poor households to build more profitable livelihood strategies.

4.2. Recommendations
Depending up on the findings of the study the following recommendations are made to be 
considered the significant variables for the promotion of livelihood diversification strategies to 
benefit rural households.

● Awareness creation must be conducted among the community to participate women equally with 
men in all development activities by building potential recognition for female-headed households so 
that they can uplift their readiness to take risks, which will sooner or later improve their selection of 
livelihood strategies such as agriculture, off-farm in addition to non-farm activities only.

● Facilitate and providing trainings are very critical for those households who have dependent house-
hold members to participate on different non-farm activities to earn an additional income and 
supplement their main income source.

● There should be an investment for formal education which will extend the chances of rural house-
holds’ participation in all livelihood diversification strategies.

● Suitable policies and strategies need to be developed, specifically for land resources as land holding 
was found to influence the probability of livelihood diversification.

● Improving rural households’ livestock holdings through provision of new breeds, forage, veterinary 
drugs, and vaccination for seasonal livestock diseases will permit households to diversify their 
livelihood strategies and income.

● Market infrastructure needs to be developed, repairing roads and improving road networks, mini-
mizing transportation and other marketing costs which in turn improve households to diversify their 
livelihood strategies.

● Annual earnings of the households should be enhanced through the creation of jobs that will provide 
exceptional desire to diversify their livelihoods strategies.

● Improving credit availability and improving credit institutional arrangements are strongly advised in 
order to promote the participation of households in non-farm and agricultural livelihood strategies.
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