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ABSTRACT 
 
This study was conducted to examine the causes and consequences of smallholder 
farmers’ vulnerability to food insecurity in Jimma Zone, in South Western Ethiopia. 
Both primary and secondary data used for the purpose of this study. Primary data 
were collected from a sample of 200 smallholder farmers using a multi-stage 
random sampling technique in 2013. Descriptive statistics and Econometric model 
were used to analyses the causes and consequences of smallholder farmers’ 
vulnerability to food insecurity. The finding showed that smallholder farmers’ 
vulnerability to food insecurity were caused by family size, education level, income 
from other than agricultural sources, cultivated land owned ownership, livestock 
holding, access to credit. Further, it has been shown that factors such as reducing 
quantity and quality of food consumed, reducing non-food expenditure, selling 
livestock and other assets were the main consequences of smallholder farmers. 
The finding suggests that efforts should be made to: improve income earning 
capacity of households, their education level through targeted training, reduce 
household size with a view to reducing their dependency ratio and to improve 
access of credit with proper targeting criterion; livestock husbandry through 
providing with improved livestock production technologies as the most important 
areas to reduce the vulnerability and consequences of smallholder farmers. 
 
Key words: Causes, consequences, food security, smallholder farmers, 
Vulnerability to food insecurity. 

 
 
INTRODUCTION 
 
Ethiopia, the second most populous country in Sub-Saharan 
Africa, is home to about 85.5 million people (UNDP, 2010). 
Located in the northeastern part of the Horn of Africa, 
Ethiopia is landlocked and shares boundaries with Djibouti, 
Eritrea, Kenya, Somalia, and Sudan. The country has a 
tropical monsoon climate characterized by wide 
topographic-induced variations. With rainfall highly erratic, 
Ethiopia is usually at a high risk of annual droughts as well 
as intra-seasonal dry spells (FAO, 2008; World Bank, 2007). 
As one of the poorest countries in the world, Ethiopia has a 
per capita gross domestic product (GDP) of US$160-no 
more than a fifth of the Sub-Saharan African average. The 
majority of the population lives in the rural areas and 
depends on agriculture as their primary source of 

livelihood. The sector accounts for almost 47% of GDP, 60% 
of exports, and 80% of employment. The agricultural sector 
is dominated by smallholder agriculture. Most small 
farmers rely on traditional technologies and produce 
primarily for consumption (Kuma, 2002; Gabre-Madhin and 
Mezgebou, 2006; World Bank, 2007). Ethiopia has a history 
of famine: Between 1983 and 1985, the country 
experienced the worst famine in current history, with a 
series of rain failures and substantial livestock loss. About 8 
million Ethiopians were affected, and 1 million were 
estimated to have died. The famine also had longer term 
effects in that many of the poor had depleted their assets to 
deal with the famine, which left them even more vulnerable 
to future crises. Famine vulnerability continued through the  
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mid-1990s owing to conflict in the northern regions and 
protracted drought in other regions of the country (Webb  
and von Braun, 1994). In 2002 Ethiopia was hit by another 
famine, despite good harvests in 2000/2001 and 
2001/2002. Grain prices fell below the historic average. 
Maize prices in surplus regions fell by almost 80%. 
Although reduced prices favored the rural and urban poor, 
it created a disincentive for input use by producers. By late 
2002 the increase in production and the lower prices were 
not sufficient to combat the chronic food insecurity that 
affected the majority of poor households; the number of 
people in dire need of food had more than doubled. About 6 
million people were in need of urgent food aid, and 15 
million faced the threat of starvation (Kuma, 2002; Gabre-
Madhin, 2003). Unable to supply adequate food to keep 
people alive, the Government of Ethiopia reached out to the 
international community for assistance (Gabre-Madhin, 
2003). Food insecurity is a perennial problem in the rural 
area of Ethiopia due to its vulnerability to expanding 
natural and man-made disasters for which institutional 
capacities and technological solutions are not yet 
developed. The agricultural sector is subsistence 
agriculture largely detached from helpful research and 
extension services. 

It gets little access to appropriate technologies, socio-
economic services and alternative employment 
opportunities (Befekadu and Berhanu, 1999, 2000; 
Tadesse, 1999; MEDaC, 1999).  Though Ethiopia has 
abundant natural resources, most of its socioeconomic 
indicators are extremely low. In Ethiopia food shortage has 
aggravated the already poor economy of the country. Both 
chronic and transitory problems of food insecurity are 
widespread and severe in both rural and urban areas of the 
country (WFP, 2009; FDRE, 2002). The problem of food 
insecurity has big diversity and multiple dimensions, which 
range from the global, regional, country, local, household to 
individual level (Sene, 1981; Dreze and Sene, 1989; Amsalu 
et al., 2012). So far there is a limited research conducted to 
elicit the various, complex and interrelated causes and 
consequences of rural households’ vulnerability to food 
insecurity in detail in Jimma zone, South Western Ethiopia. 
Therefore, this study attempts to fill the gap by conducting 
an empirical research on the causes and consequences of 
rural households’ vulnerability to food insecurity that is 
needed to guide policy decisions, device appropriate 
interventions and integrated efforts to combat vulnerability 
to food insecurity. The general objective of the study was to 
assess and understand the causes and consequences of 
households' vulnerability to food insecurity in Jima zone, 
South Western Ethiopia. The specific objectives of the study 
are: 

 
(i) To assess the extent of rural households’ vulnerability to 
food insecurity.  
(ii) To analyze the causes and consequences of rural 
households’ vulnerability to food insecurity. 

 
 
 
MATERIALS AND METHODS 
 
Description of the study area 
 
This study was conducted in Jimma zone, South West of 
Ethiopia. Due to the fact that, food insecurity of the 
households are highest in these Woredas than other 
woreda of the Jimma zone. 
 
 
Sampling procedure 
 
Three-stage sampling techniques were used to generate the 
required primary data. At the first stage, Sokoru and Omo-
neda woredas were selected purposively because the 
woredas are the most vulnerable to food insecurity from 
Jimma zone compared to other woredas. In the second 
stage, four peasant associations were selected randomly 
from each woreda. 

Finally, a probability proportional to sample size 
sampling procedure was employed to select 200 sample 
households. 

 
 
Methods of data analysis  
 
Two types of data analysis, namely descriptive statistics 
and econometric analysis were used for analyzing the data 
collected in the study area.  
 
(i) Descriptive statistics: This method of data analysis 
refers to the use of ratios, percentages, means, and 
standard deviations in the process of comparing socio-
economic characteristics of the farming households that 
related to food security. 
 
(ii) Foster-Greer-Thorbecke (FGT) model: Foster et al. 
(1984) was used to estimate the incidence and intensity of 
household food insecurity. The FGT model is expressed as 
follow: 
 
 

FGT (α) = 
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Where:  n = is the number of sample households; yi = is the 
measure of per adult equivalent food calorie intake of the ith 
household; c =represents the cut off between food security 
and insecurity (expressed here in terms of caloric 
requirements);  = is the weight attached to the severity of 

food insecurity. α = 0, 1 or 2 shows head count ratio1, food  

                                                
1
 Head count ratio describes the percentage of sampled households whose per 

capita income or consumption is below the predetermined subsistence level of 

energy (2100 kcal) 
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Table 1. Distribution of household food security status by sex and education level (%). 
 

    Food secure (116) Food insecure (N=84)  Total (N=200) 
 

    N Percent N Percent X2 N Percent 

Sex  Male 60 0.52 45 0.54 0.79 105 0.52 

  Female 56 0.48 39 0.46  95 0.48 

      
 

  
Education level Illiterate 54 0.47 48 0.57 0.10** 102 0.51 

  Literate 62 0.53 36 0.43  98 0.49 
 

Source: Model outputs based on survey data (2013).Note: **denote 5% level of significance. 

 
 
insecurity gap2 and squared food insecurity gap3 
respectively (Hoddinott, 2001) and q= is the number of 
food-insecure households. 
 
(iii) Logit model: The binary logit model was applied to 
estimate the effects of explanatory variables on rural 
household vulnerability to food insecurity. In this model the 
dependent variable is Household Food security Status 
(HFS) that is dichotomous taking a value of 1 if the 
household is food insecure; 0 otherwise. The information, 
which identifies the food insecure from the food secure 
households, was obtained by comparing the total food 
calorie available for consumption in the household per AE 
to the minimum level of subsistence requirement per AE 
(2100 kcal) (EHNRI, 1998). A household below this 
threshold is said to be food insecured), otherwise food 
secure. The cumulative logistic probability model is 
specified as follows (Gujarati, 1995): 
 
Li = Ln[Pi/(1 – Pi)] = αo + α1X1 + α2X2 + α3X3 + α4.X4 +α5X5 + α6X6 + 
α7.X7 + α8X8  +α9X9 +β1D1 + β2D2 +β3D3 + β4D4 + β5D5 +β6D6 + εi  

       (2) 
 
Where: i presents the individual  i = 1, 2, ., 15; Li = log of the 
odds ratio, which is not only linear in Xi but also linear in 
the parameters; Pi = the probability that an individual is 
vulnerable to food insecurity; (1-Pi) = the probability that a 
household will not be vulnerable to food insecurity; αo = 
intercept or constant term, that implies the combined 
impact of these fixed factors on household vulnerability to 
food insecurity; X1 = Age of household head (year); X2 =  
number of family size (in AE); X8 = Distance from 
settlement area to the nearest market (km); X6: Size of 
cultivated land (ha); X7: Total livestock holding of the 
household (TLU); X4 =Annual farm income per AE (ETB ); 
X5: Income from non-agricultural sources (ETB per year); 
X9: Amount of food aid (ETB per year); D1: gender dummy 
variable (Female = 1; Male = 0); D2: education level (Literate = 
1; illiterate = 0); D3:=Perceived risk of rising food price (yes= 1; 

                                                
2
 The food insecurity gap measure how far the foods insecure, on average, are 

below subsistence level of energy or below poverty line 
3
 Squared food insecurity gap is a measure closely related to severity of food 

insecurity gap but giving those further away from the subsistence level a higher 

weight in aggregation than those closer to the subsistence level. 

0= no); D4 =Adequate access to credit service (yes= 1; 0= no); 
D5:= Livestock disease problem (yes= 1; 0= no); D6: Access to 
adequate extension service (yes= 1; 0= no); α1,…, α9: 
coefficients of continuous explanatory variables (X1,…,X9); 
β1… β6: coefficient of dummy variables and εi is error term. 
After this, it is possible to estimate the parameters of the 
model by maximum likelihood function (MLE) using STATA 
version 12 (STATA Corp. 2008).  
 
 
RESULTS AND DISCUSSION 
 
Demographic and socio economic characteristics of the 
rural households 
 
Table 1 showed that 52% of the households were male 
headed households. Categorization of household based on 
education exhibited that about 49% households are literate, 
while 51 are illiterate households.  

Table 2 showed the average age and family size of rural 
households was 45.25 and 7.13, respectively. The mean 
land size cultivated by the households were 0.77 ha, this 
shows that the farmers are operating on small scale 
production. On average, the annual crop productions of 
households were 87.96 kg while the average livestock 
owned by the household was 5.84 in TLU. Finally, the 
finding indicated on average annual income per AE of 
sample households were birr 3638.90 whereas annual 
consumption expenditure of household was birr 783.80. 
 
 
Extent of rural households’ vulnerability to food 
insecurity 
 
Based on the cut-off of 2,200 kcal, 42% of the households 
were classified as food insecure households. The results of 
the summary of the household incidence, depth and 
severity of food insecurity, are presented in Table 3. The 
results revealed that the incidence of household food 
insecurity was 0.42. This implies that about 42% of the 
sampled households were not able to meet the daily 
recommended caloric requirement which is 2200 kcal per 
day per AE or food insecure. The calculated value of food 
insecurity gap was 14.67%. These imply about 14.67% of  
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Table 2. Average distribution of household food security by family size; age; land size; crop yield; livestock and annual income.  
 

  
Food 

secure (N=116) 
Food insecure (N=84) 

 
Total (N=200) 

 
Mean Mean Sig Mean 

Age (year) 46.83 43.04 0.03** 45.24 

Family size (number), 6.50 8.00 0.00*** 7.13 

Annual crop yield (kg) 122.75 39.90 0.01** 87.96 

Annual Farm income per AE (birr); 4634.15 1901.42 0.00*** 3638.90 

Annual Off-farm income (birr); 500.43 329.52 0.00*** 428.65 

Land size (ha) 0.86 0.65 0.06* 0.77 

Livestock holding (TLU); 6.36 5.11 0.01** 5.84 

Annual consumption expenditure (birr); 1064.22 469.18 0.00*** 783.80 
 

Source: Our results based on survey data (2012/2013). Note: ***, **, and * denote a 1%, 5% and 10% level of significance, respectively. 

 
 

Table 3. Summary of incidence and severity of food insecurity. 
 

 Type  Percent (%) 

Incidence food insecurity (Head count ratio)  42 

Depth food insecurity (Food insecurity gap) 14.67 

Severity food insecurity(Squared food insecurity gap) 7.26 
 

Source: Own survey (2012/2013).  

 
 
food insecure households were below the recommended 
daily caloric requirement level or below poverty line. 
Finally, the severity of food insecurity households was 
0.0726. This implies about 7.26% of households are the 
most food insecure groups of households in the study area 
(Table 3). 
 
 
Causes of vulnerability to food insecurity 
 
Logit model was employed to assess determinants of 
household vulnerability to food insecurity. Before fitting 
the models, it was important to check whether there exists 
serious problem of multicollinearity among the 
hypothesized explanatory variables. The value of VIF for 
each of the continuous variables shows less than 10. Hence, 
there was no a multicollinearity problem among all the 
hypothesized continuous variables included in the model. 
The result of the computation of Contingency Coefficients 
revealed that there was no a serious problem of association 
among discrete explanatory variables as the contingency 
coefficients did not exceed 0.75. Therefore, all the 
hypothesized dummy variables were included in the 
logistic regression model. As repeatedly stated, household 
food security variable was used in the model as a 
dependent dummy variable with a value of 1 describing the 
probability of the household being vulnerable to food 
insecure, 0 otherwise. For analyzing the determinants of 
household vulnerability to food insecurity, a total of 15 
explanatory variables were included in the model and the 

results of the logit regression model are presented in (Table 
4). 

The maximum likelihood estimates of the logit model 
showed that family size, education level, livestock holding, 
land size, crop yield, income from other than agricultural 
sources (ETB) and access to credit were found to be the 
important determinants identified to influence household 
vulnerability to food insecurity. The discussion and 
interpretation of the significant explanatory variables in the 
model in the study area are presented. 

Other things being constant, the odds ratio in favor of 
being food insecure increase by a factor of 1.348 as family 
size increase by one unit. The result indicated that larger 
household size tends to be food insecure compared to 
smaller family size. This result is in conformity with the 
findings of Amsalu et al. (2012), Amsalu et al. (2013), Del 
Ninno et al. (2001) and Del Ninno et al. (2007). 

Likewise, other things being constant, the odds ratio in 
favor of being household vulnerability to food insecure 
decrease by a factor of 0.394 as education of the household 
increase by one unit. This is due to the fact that education 
equips individuals with the necessary knowledge of how to 
make a living. The effect of education on food security 
works indirectly by influencing the actions of the person in 
how to make a living. Literate individuals are very 
ambitious to get information and very curious to accept 
agricultural or livestock extension services, and soil and 
water conservation practices including any other income 
generating activities This result is in conformity with the 
findings of Amsalu et al. (2012), Amsalu et al. (2013), Del 
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Table 4. The maximum likelihood estimates of the logit model. 
 

Variables B S.E. Sig. Exp(B) 

Male headed household -0.686 0.564 0.224 0.504 

Farming experience in a year -0.024 0.017 0.156 0.977 

Family size in AE 0.299 0.084 0.000*** 1.348 

Education level in a year -0.931 0.490 0.057* 0.394 

Crop production (qt/ha) -0.003 0.001 0.17 0.997 

Annual farm income  (ETB) 0.000 0.000 0.254 1.000 

Income from other than agricultural sources (ETB) -1.253 0.518 0.016** 0.286 

Cultivated land owned in (ha) -0.580 0.340 0.089** 0.560 

Livestock holding in (TLU) -0.094 0.044 0.031** 0.910 

Perceived risk of rising food price (1=Yes; 0=No) 0.108 0.570 0.849 1.114 

Access to credit (1=Yes; 0=No) -0.918 0.482 0.057* 0.399 

Market distance (Km) 0.008 0.019 0.673 1.008 

Livestock disease problem (1=Yes; 0=No) 1.603 1.023 0.000*** 4.970 

Access to extension (1=Yes; 0=No) -0.065 0.658 0.921 0.937 

Food aid per year (ETB) 0.000 0.001 0.788 1.000 

Constant 0.228 1.581 0.885 1.256 
 

Source: Our results based on survey data (2012/2013); Note: ***, **, and * denote a 1%, 5% and 10% level of significance, respectively. 

 
 
 

Table 5. The consequences of smallholder farmers’ vulnerability to food insecurity.  
 

Item Percent Rank 

Reducing quantity and quality of food consumed per meals 33.33 1 

Reducing non-food expenses (school, health) 20.00 3 

Selling livestock and asset 26.67 2 

Migrating  13.33 4 

Others 6.67 5 

 
 
 
Ninno et al. (2001), Del Ninno et al. (2007), Amsalu and 
Wendimu (2014a) and Amsalu and Wendimu (2014b). 

Livestock size is negatively associated with vulnerability 
to food insecure. The result indicates that, other things held 
constant, the odds ratio in favor of being food insecure 
decrease by a factor of 0.91 as the total livestock holding 
increase by one TLU. This result is in agreement with the 
prior expectation and the findings of Amsalu et al. (2012), 
Amsalu et al. (2013), Del Ninno et al. (2001), Del Ninno et 
al. (2007), Amsalu and Wendimu (2014a) and Amsalu and 
Wendimu (2014b). 

As off/non-farm income increases by one Birr odds ratio 
in favor of being vulnerability to food insecurity decrease 
by a factor of 0.286, other variables assumed to be constant. 
This result is in conformity with the findings of Pearce et al. 
(1996), Amsalu et al. (2012), Amsalu et al. (2013), Del 
Ninno et al. (2001), Del Ninno et al. (2007), Amsalu and 
Wendimu (2014a) and Amsalu and Wendimu (2014b). 

As the crop yield (qt/ha) increases by one kg odds ratio 
in favor of being vulnerability to food insecurity decrease 
by a factor of 0.997, other variables remain constant. As 

access to credit increases by one Birr odds ratio in favor of 
being vulnerability to food insecurity decrease by a factor 
of 0.399, when other variables are constant. Provided other 
associated production factors remain normal, as the 
cultivated land size increases by one hectare odds ratio in 
favor of being vulnerability to food insecurity decrease by a 
factor of 0.56, when other variables are constant Pearce et 
al. (1996), Amsalu et al. (2012), Amsalu et al. (2013), Del 
Ninno et al. (2001), Del Ninno et al. (2007), Amsalu and 
Wendimu (2014a), Amsalu and Wendimu (2014b). 
 
 
Consequences of vulnerability to food insecurity  
 
Table 5 shows the consequences of smallholder farmers’ 
vulnerability to food insecurity in the study area. Result 
showed that the main consequences of smallholder 
farmers’ vulnerability to food insecurity were reducing the 
quantity and quality of food consumed, sale of livestock and 
assets, reducing non-food expense consumption (health, 
education), migrating to other places and others (sale of  
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fire wood, reducing saving) . About 33, 27 and 20% of 
respondents reported that the main consequences of 
vulnerability to food insecurity were reducing the quantity 
served per meals and reducing quality of food, sale of  
livestock and assets and reducing non-food expense 
consumption (health, education) of households, 
respectively.  

 
 
Conclusions 
 
The study revealed that 42% of the households were food 
insecure or not able to meet the daily recommended caloric 
requirement in the study area. The study identified the 
major determinants of households vulnerability to food 
security are education, family size, off-farm 
income/nonfarm, cultivated land size, crop yield, livestock 
holding, access to credit. The determinants of household 
vulnerability to food insecurity from logit model revealed 
that education, off-farm income/nonfarm, cultivated land 
size, crop yield, livestock holding, access to credit have 
negatively related with  household vulnerability to food 
insecurity while family size is positively related. Based on 
the findings the following policy recommendations are 
forwarded. Efforts should be made to: improve income 
earning capacity of households, their education level 
through targeted training, reduce household size with a 
view to reducing their dependency ratio and to improve 
access of credit with proper targeting criterion. In addition, 
concerned stakeholders should give proper attention to 
improve households’ non-agricultural income sources that 
reduces household vulnerability to food insecurity, This 
could be achieved by identifying the different possible 
types of off-farm/non-farm activities and support with the 
necessary knowledge and skills of the various types of off-
farm and non-farm activities that could improve their food 
security status. Finally, efforts should be also made to 
improve livestock production that has negative impact on 
household vulnerability to food insecurity. Hence farmers 
should be encouraged to engage in livestock husbandry 
through providing with improved livestock production 
technologies (health service, improved breeds and feeds, 
etc) to improve production and productivity of the sector, 
this will ultimately increase food security status.  
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