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Abstract
Using primary data collected from 560 farm households in Dawuro zone, southern Ethio-
pia, this study analyzes the gender gaps in food security among male, female, and joint 
decision-making farm households. It examines the factors inducing gender gaps among the 
households of those three categories. The results show that female decision-making house-
holds have a lower probability of ensuring food-security and a higher probability of being 
transitionally and chronically food-insecure. Joint decision-making households showed a 
higher probability of falling into the chronically food-insecure category. The decomposi-
tion results show significant gender gaps between male and female decision-making house-
holds in terms of food-secure, transitory food-insecure, and chronically food-insecure cat-
egories. Overall, both the endowment and return effects account for the gaps; however, the 
magnitude of the effect from the return is higher than from the endowment on significant 
gaps in the food-secure, transitory, and chronically food-insecure categories. Hence, there 
is a need for policies that not only ensure equal levels of productive resources but also help 
households build their capacity in order to improve both transitory and chronically food 
insecure situations.

Keywords Gender · Food security · Maize · Decomposition model · Dawuro zone · 
Ethiopia

1 Introduction

Achieving gender equality and food security are mutually reinforcing objectives in the 
agenda of the Sustainable Development Goals of the United Nations—a blueprint for 
achieving a better and more sustainable future for all. To achieve them, a clearer under-
standing of gender dynamics, including gendered responsibilities, resource access and 
use, and associated constraints is critical to ensure the food security of women, who 
often fall behind men in their access to and benefits from agricultural enterprises and 
extension and financial services (World Bank et  al. 2009; Peterman et  al. 2010; Food 
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and Agriculture Organization (FAO) 2011; Ragasa et al. 2012; World Bank 2012; Asian 
Development Bank (ADB) 2013; Quisumbing et al. 2014; Agarwal 2015; Mukasa and 
Salami 2015; Njuki et al. 2016).

Women play an indispensable role in on-farm and off-farm activities, particularly in 
rural areas, contributing to the economic wellbeing and food security of their house-
holds (FAO et al. 2019). They account for approximately 43% of the agricultural labour 
force in developing countries (FAO 2011). However, the productivity of women in agri-
culture is often constrained by their limited access to productive resources (e.g., land, 
labour, fertilizer, improved seed, and machinery or capital) and services, which could 
have serious implications on the food security of their family and themselves (Meinzen-
Dick et al. 2011; Agarwal 2015; Nijuki et al. 2016; Aryal et al. 2018). An analysis by 
FAO concluded that “if women had the same access to productive resources as men, 
they could increase yields on their farms by 20–30%. This could increase total agricul-
tural output in developing countries by 2.5–4%, which could, in turn, reduce the num-
ber of hungry people in the world by 12–17%” (FAO 2011, 5). However, a study by 
the World Bank (2014) on six African countries including Ethiopia revealed that equal 
access to productive resources such as fertilizer, farm labour, and training does not 
always translate into equal returns for female farmers. In most households, the agricul-
tural production system is based on social norms and practices that determine the gen-
der division of labour (Smith et al. 2003; FAO 2011; ADB 2013; Nijuki et al. 2016). For 
example, according to the Ethiopian tradition and culture, men are considered primary 
producers, while women are considered not farmers but helpers for the men working on 
the farm because they spend more time working in the homestead (Ragasa et al. 2012; 
Gebre et al. 2019b). Hence, there is a critical need for addressing gender inequalities in 
agriculture to ensure food security in developing countries.

According to the 1996 World Food Summit (WFS), food security exists “when all peo-
ple at all times have access to sufficient, safe, and nutritious food to maintain an active 
and healthy life” (FAO 1996). This definition of food security has four dimensions—
food availability (presence of adequate food either through own production or purchase), 
access (food distribution within the household), utilization (food preparations including 
health and sanitation), and stability (access to adequate food throughout the whole day and 
year) (Westerweel and Samwel 2014). Women in agrarian households play a critical role 
in attaining each dimension of food security from production on the family plot, to food 
distribution between sale and self-consumption and food allocation within the household 
(Meinzen-Dick et al. 2011; ADB 2013).

However, women’s roles in food production and distribution are determined by the 
power relations they are involved in within the household. Evidence shows that when 
women control household resources, they have a higher intrahousehold status and more 
influence over the household decisions, including decisions over production, distribution, 
and intrahousehold allocation of food, family nutrition, and use of income (Smith et  al. 
2003; FAO 2011; World Bank 2011). Moreover, Sraboni et  al. (2014) noted that house-
holds that give more decision-making power to female spouses have a higher caloric avail-
ability and more dietary diversity. Such households allocate more resources for the pro-
duction of food crops (Doss 2002). When the female spouse is in control over household 
financing, a higher percentage of household income is spent on food, health, and education 
of their family members than in the case of households without this control (Duflo and 
Udry 2004; FAO 2011). In agrarian societies, most agricultural production takes place at 
the household level (Njuguna et al. 2016), and men and women of farm households make 
either separate or joint decisions on food crop production (Aregu et al. 2011; Doss 2015).
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In the Dawuro community of southern Ethiopia, the decision-making processes of men 
and women in production and consumption are primarily determined by their household 
power relations. Agronomic activities that demand strong physicalities, such as plowing 
with oxen and planting, are considered men’s tasks among the Dawuro community. Mean-
while, women are held responsible for childcare and other home tasks while sharing other 
less physically intensive agricultural activities with men (e.g., weeding, harvesting, collect-
ing, and selling in the market. Taking advantage of the physical labour required to plow 
with oxen, men in the male-headed households tend to control much of the household agri-
cultural production process as the major decision-maker in the household. In some male-
headed households that are noticeably resource-poor (e.g., land, oxen, etc.), or in some 
male-headed households where men are physically unable to plow with oxen for some 
reason, women make such decisions jointly with men. On rare occasions, women even 
make such decisions independently. In households where a female household head lives 
with adult sons, the sons plow their land using oxen. In households where a female-headed 
household does not live with adult sons, men from other households plow the female 
head’s land using oxen in a form of sharecropping.1 In these two cases, because of their 
household resources (e.g., land and oxen) ownership,2 women make the major decisions in 
production and consumption. In some female-headed households, where women are more 
aged, their adult sons make such decisions either jointly or independently, depending on 
their responsibilities in the household. Thus, this study uses three gender-based decision-
making categories of household crop production—male, female, and joint—as the indica-
tors to examine gender-differentiated food security in the study area.

Using the primary data collected from four districts in Dawuro zone of southern 
Ethiopia, this study provides evidence on gender differences in food security by divid-
ing 560 sampled farm households into three categories of maize producers: male, 
female, and joint decision-making households. Doing so, it seeks to answer the follow-
ing research questions: (1) Are there any significant gender differences in food secu-
rity among male, female, and joint decision-making households? If yes, which house-
holds exhibit the largest gender differences ?; and (2) What selected attributes related 
to access to resources and services (education, land, labour, livestock, credit, extension 
(training), improved seed, market information, off-farm incomes) and their associated 

1 Sharecropping is a form of farming in which a landowner allows another farmer (tenant) to use his/her 
land in return for a portion of crop produced. In Dawuro community, sharecropping is based on the custom-
ary rule. For example, the proportion of crop share and cropping term depends on their agreement based on 
the rules traditionally developed and abided by.
2 As per the Federal Democratic Republic of Ethiopia (FDRE) constitution (Arts. 25, 34, 35 and 40), men 
and women have equal rights to own land entitlement (Tura 2014). Men and women (husband and wife) 
jointly own land entitlement within the household. Women (wife) also have a constitutional right to own 
land entitlement if their martial partner (husband) disappear or die. According to family law, all children 
(boys and girls) have equals right to inherit their parents land. Despite such a firm commitment of the gov-
ernment in recognizing a woman’s right to possess and use rural lands, the customary laws and practices, 
which deny women’s equality, are still persistent in the Dawuro community. As per Dawuro tradition, the 
land ownership usually belongs to the men (husband). Women (wife) generally lack legal awareness regard-
ing their right to and control over household lands. Women do not have a customary right to inherit land 
from their family; and the control of land during marriage falls primarily under the control of their husband. 
Worst of all, after divorce, a rural woman has to leave her husband’s home and look for another marriage 
without claiming her share of the matrimonial property. In this regard, the existing social norms permit sig-
nificant gender biases in favor of men. Men typically inherit property rights of land and other assets of the 
household. Women (wife) normally own land entitlement in the absence of their male counterparts, whether 
due to the death of their husband, a husband’s seasonal migration for wage work, or disappearance.
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returns account for the gender differences in food security among male, female, and 
joint decision-making households?

The proposed case is worth investigating for the following reasons. First, Ethiopia is 
a largely agrarian country, with a food insecurity prevalence rate of only 48.4% (FAO 
2016). Second, maize is the most dominant cereal crop in terms of production (30%) 
and the number of smallholders involved (over 9.5 million) in Ethiopia (Central Statisti-
cal Agency (CSA) 2019). It takes the highest share of national per capita calorie intake, 
accounting for 20% (World Food Program (WFP) and CSA 2019). The unit cost of calo-
rie from maize is the cheapest among all major cereals including teff (eragrostis tef), 
wheat, barley, and sorghum in Ethiopia, making it the primary source of calorie and the 
most important food security crop for rural and/or resource-poor farm households (FAO 
2015). These farm households use, on average, up to 75% of maize grain they have pro-
duced, for home consumption (Demeke 2012); no other cereal crop produce reaches this 
level of retention for home consumption (Jaleta et al. 2018). Third, women in Ethiopia 
play a significant role in maize production. For example, women in the Dawuro zone 
comprise, on average, 36% of the labour force in maize production (Gebre et al. 2019b) 
and 29% in all crop sectors in Ethiopia (Palacios-Lopez et al. 2017).

This paper contributes to the body of literature on gender gaps in food security in 
the following five ways. First, instead of using sex of the household head as the major 
gender indicator, we use the gender of major agricultural decision-makers in the house-
hold to examine the effect of intra-household dynamics on household food security. This 
approach is partly to eschew the proclivity that an approach stressing the household 
head as the gender indicator downplays the contributions of women in male-headed 
households and men in female-headed households, in making key decisions on house-
hold agricultural production. Second, in addition to the regression models that predict 
gender differences in food security based on the coefficient effects of binary gender var-
iable, our study uses the Blinder–Oaxaca decomposition method, which allows decom-
position of food security gaps into the portions driven from observable differences in 
resource levels (endowment effects) and returns from the use of those resources (coef-
ficient or return effects). Third, we focus on farm households’ self-reported subjective, 
rather than objective, food security status, which helps capture the seasonal variabil-
ity of consumption, households’ vulnerability, and the multidimensional nature of food 
security (Mallick and Rafi 2010; The Economist Intelligence Unit 2012). Fourth, in 
order to closely examine the insecure conditions of the surveyed households about their 
food access, we examined their situations in terms of two discrete household categories: 
transitory food-insecure and chronically food-insecure. This methodological approach 
parts company with most of the previous studies that simply classified households as 
either food-secure or insecure, which does not adequately capture the critical difference 
among the farm households laden with a food shortage. Fifth and last, as gender rela-
tions are context-specific and complex at multiple levels, it is difficult to design com-
mon policies that address gender-related inequalities in agriculture in a multi-cultural 
country such as Ethiopia; thus, our study focuses on a specific cultural context (i.e., 
Dawuro zone) of southern Ethiopia to examine the gender effects on household food 
security. Previous studies (e.g., Behrman et al. 2014) suggested that an analysis of the 
impacts of gender roles in agriculture should be more tailored and differentiated to take 
local contexts into adequate consideration.

The rest of the paper is organized as follows: Sect. 2 provides analytical frameworks of 
the study, Sect. 3 provides materials and methods, Sect. 4 presents results and discussion, 
and Sect. 5 concludes the paper.
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2  Analytical Frameworks of the Study

2.1  Measuring the Gendered Food Security Gap

There are several ways to measure food security, and these are broadly grouped into 
objective and subjective measurement methods. The majority of studies based on objec-
tive measures have used consumption or food expenditure data for measuring food secu-
rity (e.g., Feleke et al. 2005; Pinstrup‐Andersen 2009; Bogale and Shimelis 2009; Gebre 
2012; Ogundari 2017; World Food Program (WFP) and CSA 2019). Consumption data 
tend to have large seasonal volatility, and such data are most often collected through a 
single-round survey undertaken in a specific month of the year. Household surveys of 
food security studies based on consumption data usually focus on either the 4-week or 
the seven-day duration prior to the start of survey interviews. Hence, consumption data 
could be subjected to problems related to infrequent purchases (where, for example, 
food is purchased shortly after the survey interview, consequently biasing the results 
of reported expenditure in the month prior to the interview). This could be coupled by 
measurement errors related to respondents’ imperfect recall or reporting bias. Accord-
ingly, consumption data may systematically under- or over-report the actual food secu-
rity situation, depending on the time of the year the survey is conducted.

As an alternative set of measures, economists in recent years have made use of sub-
jective assessments to estimate the state of food security (e.g., Mallick and Rafi 2010; 
Shiferaw et  al. 2014; Kassie et  al. 2014, 2015; Aryal et  al. 2018; Jaleta et  al. 2018; 
Broussard 2019; Lutomia et al. 2019). The use of the self-reported measurement is con-
sidered a better option because it provides a more inclusive and holistic picture of wel-
fare than traditional objective measures such as consumption or income (e.g., Angner 
2010; Frey and Stutzer 2002; Kahneman and Krueger 2006; Stutzer and Frey 2010; Van 
Hoorn et  al. 2010). Studies have also shown that subjective well-being measures are 
correlated mostly in predictable ways with a variety of demographic, economic, and 
societal-level characteristics (e.g., Stutzer and Frey 2010), including per capita income 
(e.g., Kassie et al. 2015).

Recent studies on developing countries used the subjective measurement of food 
security (e.g., Mallick and Rafi 2010 in Bangladesh; Kassie et al. 2014 in Kenya; Kassie 
et al. 2015 in Malawi; Nkegbe et al. 2017 in Ghana; Aryal et al. 2018 in Bhutan; Jaleta 
et al. 2018 in Ethiopia). Likewise, this study used subjective food security measurement 
in order to capture the household food security status for 12 months preceding survey 
interviews. Following Mallick and Rafi (2010), the household food security percep-
tion status was defined based on the following question: “Taking into account all food 
sources (own production + food purchase + safety nets and welfare programmes + ‘hid-
den harvest’ from communal resources), how would you assess the household food con-
sumption status in the past 12 months?” In our field survey, each respondent was asked 
to carefully assess the food security status of their family through subjective indicators 
which were grouped into the following four categories: (1) food surplus, (2) no food 
shortage nor surplus (food break-even), (3) occasional food shortage (transitory food 
insecurity), and (4) food shortage throughout the year (chronic food insecurity).
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2.2  Empirical Framework

To examine whether gender gaps remain in food security after controlling for other 
covariates, an ordered probit model is estimated to derive the probabilities related to 
the self-reported household food security status. This is because the outcome variables 
(food surplus, break-even, transitory food insecurity, and chronic food insecurity) are 
logically ordered. However, for analysis, we merge food surplus and break-even cat-
egories into food-secure households.3 Regarding food insecurity, as shown, households 
are classified into transitory food-insecure and chronically food-insecure households4 
to capture the prevalence of food poverty in the study area. Accordingly, we have three 
ordered categories of outcome variables (food-secure, transitory food-insecure, and 
chronically food-insecure). Following Wooldridge (2010) and Greene (2012), the stand-
ard ordered probit equation is given as:

where Y∗
ig

 is a latent variable, i represents either food-secure, transitory food-insecure, or 
chronically food-insecure farm households, g represents gender indicator (male, female, 
or joint decision-makers), Xig is a vector of explanatory variables explaining the status of 
household-level food security, �g is coefficient and �ig is the random error term. Let 𝛼1 < 𝛼2 , 
be unknown threshold parameters (cut points), and define the probability of respondent’s 
self-reported food security status in Eq. (1) as:

Given the normality assumption of �ig , the probability of observing each ordered response 
is:

Clearly, the sum of these probabilities is unity. With 1(Yig = 0),1(Yig = 1) and 1(Yig = 2) 
defined as indicator variables, the log-likelihood function for the parameter � and �g esti-
mation is:

(1)Y∗

ig
= Xig�g + �ig, �ig|Xig ∼ Normal(0, 1)

(2)Yig =

⎧
⎪⎨⎪⎩

0 if Y∗

ig
≤ 𝛼1, food-secure

1 if 𝛼1 < Y∗
ig
≤ 𝛼2, transitory food-insecure

2 if Y∗

ig
> 𝛼2, chronically food-insecure

(3)

P
(
Yig = 0|Xig

)
= P

(
Y∗

ig
≤ 𝛼1|Xig

)
= P

(
Xig𝛽g + 𝜀ig ≤ 𝛼1|Xig

)
= Φ

(
𝛼1 − Xig𝛽g

)

P
(
Yig = 1|Xig

)
= P

(
𝛼1 < Y∗

ig
≤ 𝛼2|Xig

)
= Φ

(
𝛼2 − Xig𝛽g

)
− Φ

(
𝛼1 − Xig𝛽g

)

P
(
Yig = 2|Xig

)
= P

(
Y∗

ig
> 𝛼2|Xig

)
= 1 − Φ

(
𝛼2 − Xig𝛽g

)

3 In this study, food-secure households are considered to have year-round access to adequate food so as 
to meet the nutritional requirements of all household family members (i.e., father, mother, boys, girls, and 
children).
4 In this study, transitory food-insecure households refer to those households who are able to have sufficient 
food, but their food consumption is suddenly dropped due to seasonal variation, and/or economic or climate 
change effects such as drought, disease, or pest attacks. Chronically food-insecure households are defined as 
those who are unable to have sufficient food for their members throughout the year or longer.
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where Φ(.) denotes the standards normal cumulative distribution function.
As observed by Wooldridge (2010) and Greene (2012), the coefficient (β) estimates from 

the ordered probit regression are not straightforward and are difficult to interpret. The coeffi-
cient estimates simply give the direction of explanatory variables on the outcome variables. 
It does not represent the actual magnitude of change associated with explanatory variables. 
Thus, by differentiating Eq. (3) with respect to explanatory variables, we identify the partial 
effects of each explanatory variables on the three probabilities, which can be estimated as:

where �(.) denotes the standard normal density function.
To investigate how gender differences in observable characteristics (resource levels) and 

its returns separately contribute to the gender gap in household food security status, the 
Blinder–Oaxaca (B–O) decomposition method, applicable to nonlinear regression models, 
was employed.

The B–O decomposition method has been used in labour economics literature to 
explain gender and racial differences in wages (Blinder 1973; Oaxaca 1973; Fairlie and 
Robb 2007). Recently, it was applied to explain gender gaps in agricultural productivity 
(e.g., Aguilar et al. 2015; Kilic et al. 2015; Mukasa and Salami 2015), in market participa-
tion (e.g., Marenya et al. 2017; Gebre et al. 2020), and in food security (e.g., Broussard 
2019). The B–O decomposition method is used to compare the average gap between the 
two gender groups. However, in our case, we have three gender-based groups including 
male, female, and joint decision-making farm households with the discrete outcome vari-
able. Hence, for simplification, let us take male and female decision-making groups. Fol-
lowing Sinning et al. (2008), the standard B–O decomposition of the gap between males 
and females in terms of the average value of an outcome variable can be expressed as:

where Y  is the average value of the outcome of interest, Xg is a vector of average values of 
observable characteristics, and �g is a vector of the coefficient estimates for gender g.

The first term of Eq. (6) captures the portion of the gender gap that owes to gender dif-
ferences in endowment. The second term of Eq. (6) captures the portion of the gender gap 
that exists due to the differences in return or coefficient effects. The third term of Eq. (6) is 
the portion of gap attributable to the joint effects of both endowment and returns. Thus, it 
is assumed that these three factors help explain gender gaps in food security.

(4)

�ig(�, �) = 1(Yig = 0)log[Φ(�1 − Xig�g)]

+ 1(Yig = 1)log[Φ(�2 − Xig�g) − Φ(�1 − Xig�g)]

+ 1(Yig = 2)log[1 − Φ(�2 − Xig�g)]

(5)

�P
(
Yig = 0|Xig

)
�Xig

= −�
(
�1 − Xig�g

)
�g,

�P
(
Yig = 1|Xig

)
�Xig

= �g
[
�
(
�1 − Xig�g

)
− �

(
�2 − Xig�g

)]
,

�P
(
Yig = 2|Xig

)
�Xig

= �
(
�2 − Xig�g

)
�g,

(6)

Gap = Ym − Yf =

{(
Xm − Xf

)
�f

}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏟
Endowment effect (E)

+

{
Xf

(
�m − �f

)}

⏟⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏟
Coefficient effect (C)

+

{(
Xm − Xf

)(
�m − �f

)}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
Interaction effect (CE)

= E + C + CE
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However, when the outcome variable is binary and is estimated using nonlinear estima-
tion techniques, the B–O decomposition method specified in Eq. (6) may not be appropriate, 
because Y = F(X�), Y may not equal F

(
X�

)
 . Hence, the recently developed (Fairlie 1999) 

and extended (Fairlie 2005) version of the B–O decomposition technique, which performs 
decomposition for the logit or probit model was used in this study. The decomposition for a 
nonlinear equation for the average probability of being food secure, transitory food insecure, 
or chronic food insecure M = Φ(X�), M = Φ(X�), FS = F(X�), can be expressed as:

where FSm and FSf  denotes the average probability of being food-secure, transitory food-
insecure, or chronically food-insecure by male and female decision-making groups, Ng is 
the sample size of gender g and F is the cumulative distribution function from the logit 
distribution.5 Similar to Eq.  (6), Eq.  (7) is a ‘threefold’ decomposition, where the mean 
gender gap in food security is divided into three components.6

Since the B–O model is formulated to decompose the mean outcome difference between 
the two groups, we decompose one group from the viewpoint of the other group. For exam-
ple, the decompositions shown in Eqs. (6) and (7) are formulated from the perspective of 
female decision-makers. That is, the group differences in the predictors are weighed by 
the coefficients of female decision-makers ( �f  ) to determine the endowment effects. The 
endowment effects measure the expected change in the female’s mean outcome if a female 
has male predictor levels. Similarly, for the effects of the coefficients, the differences are 
weighed by female decision-makers’ predictor ( Xif  ) levels. The coefficient effect measures 
the expected change in female’s mean outcome if a female had male coefficients. A posi-
tive value of the return effect will imply that male decision-makers have a structural advan-
tage over female decision-makers with regard to the specific covariates, while a negative 
value indicates a female structural advantage. The same reason holds for the other compo-
nents in Eqs. (6) and (7). Alternatively, we could have used male group coefficient ( �m ) and 
predictor ( Xim ) levels as weights to determine gender differences between male and female 
groups due to levels of the endowment and its return effects, respectively. This alternative 
method of calculating the decomposition often provides different estimates.7

(7)

Gap = FSm − FSf =

{
1

Nm

∑Nm

i=1
F(Xim�f ) −

1

Nf

∑Nf

i=1
F(Xif �f )

}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
Endowment effect (E)

+

{
1

Nf

∑Nf

i=1
F(Xif �m) −

1

Nf

∑Nf

i=1
F(Xif �f )

}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
Coefficient effect (C)

+

{
1

Nm

∑Nm

i=1
F(Xim�m) −

1

Nm

∑Nm

i=1
F(Xim�f )

}
+

{
1

Nf

∑Nf

i=1
F(Xif �m) −

1

Nf

∑Nf

i=1
F(Xif �f )

}

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
Interaction effect (CE)

7 Oaxaca and Ransom (1994) has suggested to use the reference group which corresponds to the pooled 
sample of both groups. However, we considered female decision-making household as a reference group for 
male decision-making and joint decision-making household for female decision-making. Between male and 
joint comparison, joint decision-makings are a reference group. The decision to choose a reference group in 
this paper was based on empirical studies on gender and agriculture in Ethiopia and elsewhere. For exam-
ple, females may be less likely to sell maize not only because they have less access to land but also they 
have access to land of less quality or to extension advice (World Bank 2014).

5 Equation (7) will hold for a logit model that includes a constant term because the average value of the 
dependent variable must equal the average value of the predicted probabilities in the sample.
6 Fairlie (2005) expanded a nonlinear equation that performs the decomposition for logit or probit model in 
a ‘twofold’ decomposition while Sinning et al. (2008) provided it in a ‘threefold’ decomposition following 
Daymont and Andrisani (1984) extension of the B–O decomposition. Thus, we included the third compo-
nent (interaction effect) in Eq. (7).
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Equation (7) provides the contribution of the gender gap in food security due to gender 
differences in the entire set of included variables; however, identifying the contribution 
of the gender gap in security due to the gender differences in specific variables is not as 
straightforward. The contribution of each variable to the gender gap in food security is 
equal to the change in the average predicted probability from replacing the female group 
distribution with the male group distribution of that variable while holding the distribu-
tions of the other variable constant.8 To estimate the contribution of each variable to the 
gender gap using the nonlinear decomposition method, the sample sizes of two groups 
must be equal (Fairlie 2005), i.e., one-to-one matching of female and male observations. 
Thus, we used an equal sample size for two groups to calculate the contributions of indi-
vidual variables to the gender gap in the probability of being food secure, transitory food 
insecure, and chronic food insecure.

To decompose the gender gap between groups in any of the identified states of food 
security (e.g., the proportion of female and male decision-making households who are 
food-secure, transitory food-insecure, or chronically food-insecure), three binary logit 
models (one for each category) are used to predict household food security status in a 
counterfactual process, using the extended versions of the B–O decomposition model.

3  Materials and Methods

3.1  Backgrounds of the Study Area

The research field for this study is Dawuro zone located in South Nations, Nationalities, 
and People Regional (SNNPR) state of Ethiopia (Fig. 1). Geographically, Dawuro lies in 
between 6° 35′ to 7° 34′ north latitude and 36° 04′ to 37° 53′ east longitudes. The altitude 
of Dawuro ranges from 500 to 3000 m above the sea level. The landscape of Dawuro con-
sists mainly of mountains, plateaus, deep gorges, and lowland plains. Thus, Dawuro exhib-
its climatic variations from lowland to highland. The climatic variations have enriched 
Dawuro with a variety of tree species and natural vegetation/forests (Gebre et al. 2019b). 
The majority of the Dawuro people (91%) live in rural areas (Negashi 2019), and their live-
lihood is based on a mixed crop-livestock production system.

Dawuro zone is one of the major crop production areas of the country. The principal 
crops produced in the zone include ensete (ensete ventricosum), teff (eragrostis tef), maize, 
sorghum, wheat, barley, coffee, beans, peas, spices, vegetables, and fruits. Dawuro zone 
has ample potentials for crop production, but their farm productivity is limited because of 
the inefficient traditional means of production, dependence on natural rainfall, and poor 
market infrastructures, making the livelihood of farm households stagnant (Abebe 2014). 
Both male and female farm households9 are involved in agricultural activities in the zone; 

8 Unlike in the linear case, the independent contribution of one variable depends on the value of the other 
variable included in the model. This implies that the choice of a variable (the order of switching the distri-
butions) is potentially important in calculating its contribution to the gender gap in food security.
9 In this study, male farm households are defined as the households in which the major decision-makers are 
men. Likewise, female farm households are defined as the households in which the major decision-makers 
are women for their household production and consumption processes. Joint decision-making farm house-
holds are defined as the households in which the production and consumption decisions are made equally 
between male and female family members, in particular between husband and wife, within the household.
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however, females are more vulnerable to food poverty due to lack of access to farmland, 
shortage of farm labour, and/or lack of draft animals for food crop production.

3.2  Data and Sampling Design

The data used in this study were collected in 2018 from 560 maize producing farm house-
holdsin Dawuro zone, SNNPR state of Ethiopia. Multi-stage purposive sampling strategies 
based on probability proportional to size (PPS)10 were used to select districts, kebele,11 and 
farm households in the Dawuro zone. First, four districts, namely ‘Loma (including Disa), 
Mareka, Esara, and Tocha (Kachi & Tarcha zuriya)’, were selected based on their maize 
production potential. Second, 6–8 kebeles were selected from each district, where maize 
is grown as the major staple food for household consumption and source of income. Third, 
on an average, 20 maize growing households were selected for a survey from each kebele. 
Accordingly, a total of 560 smallholder maize producer households were included in the 
survey. This was done with the assistance of agricultural development (DA) agents12 who 

Fig. 1  Map of the study area (Dawuro Zone) in SNNPR, Ethiopia. Source: Authors

10 PPS sampling is a variant of stratified sampling which is used when the sampling is conducted in multi-
ple stages. It can also be called ‘unequal probability sampling’ because one actually increases the odds that 
a subject will be chosen in the sample based on its size. The advantage of using this approach is that it helps 
reduce the standard error and bias by increasing the likelihood that a sampling unit from a larger popula-
tion will be chosen over a sampling unit from a smaller population, thereby obviating the need for sample 
weighting (Marenya et al. 2017).
11 In Ethiopia, kebele is the smallest administrative unit followed by Woreda (district).
12 Agricultural development (DA) agents in Ethiopia are also known as ‘extension agents’ who graduated 
from the Agricultural Technical and Vocational Education Training (ATVET) College or Agricultural Uni-
versities. They work at the kebele level. Three DA agents are assigned to each kebele to provide effective 
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were in constant contact with the farm households in each kebele. In all sampled house-
holds, maize production takes place at the household level, and one or two family members 
(mostly husband, wife, or adult son(s)) within the household make maize production and 
consumption decisions either independently or jointly. As per the cultural norm of Dawuro 
community, a couple (wife and husband) of a household in the study area typically does 
not have separate maize farms (Gebre et al. 2019a). In each household, the person most 
responsible for household food crop production (either husband, wife, or an adult son) was 
selected for the face-to-face interview.

A semi-structured questionnaire was designed and tested to collect a range of informa-
tion related to household demography, socio-economic features, agricultural production, 
and food security, including perceptions of household food security status, using experi-
enced and well-trained enumerators under the close supervision of the researchers in the 
field. The questionnaire also captured some individual, household, and plot-level attrib-
utes, as well as institutional arrangements besetting household on-farm management. The 
individual attributes included age, gender, and education of the household head, and who 
the decision-maker in the household is. Household features included the amount of avail-
able labour and labour division in the household, number of livestock owned, landholding, 
amount of harvest, and off-farm incomes, among others. Plot characteristics included the 
size of the plot allocated to maize farming, types of maize varieties used, and kinds of 
farming practices adopted. Institutional arrangements included access to the market, access 
to credit service, participation in farmer training, and other logistics.

The survey research also involved data collection for the identification of each respond-
ent household into three gender decision-making categories: male, female, and joint. All 
the household respondents were asked a total of 20 gender-disaggregated questions (see 
“Appendix”). The first 12 questions pertained to the ownership of farmland and other farm-
related assets in the households, maize production decisions, and maize production activi-
ties such as variety choice, maize farm preparation, planting, fertilizer use, weeding, har-
vesting, and collection. The remaining 8 questions were related to the decision-making on 
the amount of maize for allocation between home consumption and sale, the responsible 
person in the household for maize sale, buyer choice, price decisions, and utilization of 
money out of maize sales. All responses indicated that decisions about maize production, 
consumption, and selling in the market were made by either men or women, or together. 
In addition to a key household informant, an additional family member was separately 
asked some supplemental questions; for example, they were asked who makes decisions on 
maize production and consumption. This is because the information collected from a single 
respondent may not accurately describe their intra-household gender dynamics. In a few 
cases, men and women from the same household gave different answers to the same ques-
tions. In such cases, both respondents were jointly asked who makes decisions on maize 
production and consumption in the household. In doing so, they reached a consensus. 
Finally, the collected responses were clustered into the three household decision-making 
categories—male, female, or joint. In doing so, the principal component analysis13 was 
used to group the households into the three gender categories.

13 Principal Component Analysis is a dimensionality-reduction method that is often used to reduce the 
dimensionality of large data sets, by transforming a large set of variables into a smaller one which still con-
tains most of the information of the large set.

extension services for farmers in the areas of crop and livestock production and natural resource manage-
ment (Gebre et al., 2019a).

Footnote 12 (continued)
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4  Results and Discussion

4.1  Descriptive Result

Table 1 presents descriptions of the variables used in the econometric model estimation as 
well as summary statistics and statistical significance tests with regard to the gender of the 
decision-makers. Regarding the food security status of the sampled households, 41% are 
food-secure, while 35% and 24% are transitory food-insecure and chronically food-inse-
cure households, respectively. These results indicate that about 41% and 59% of the total 
sampled households are food-secure and food-insecure, respectively. Our results are higher 
than the findings reported by WFP and CSA (2019) in a comprehensive food security and 
vulnerability study using national-level data collected in Ethiopia in 2015/2016. They used 
objective measures of food security and reported that about 20.5% of households in Ethio-
pia (22.7% rural and 13.9% urban) were estimated to be food-insecure in 2016. According 
to them, his result was directly relevant to approximately 26 million food-insecure peo-
ple. However, they noted that the number of food-insecure people could have been much 
higher, had food assistance not been provided to around 18 million people through emer-
gency food assistance and productive safety net programs. On the other hand, our results 
are lower than the findings reported by Mota et al. (2019) in the Wolaita zone, southern 
Ethiopia. They used subjective measures of food security and found that about 71.6% and 
28.4% of farm households are food-insecure and food-secure, respectively.

Of the male decision-making households, 46% are food-secure, 34% transitory food-
insecure, and 20% chronically food-insecure. Of the female decision-making households, 
34%, 40%, and 26% are food-secure, transitory food-insecure, and chronically food-inse-
cure households, while the joint decision-making households constitute 43%, 29%, and 
28%, respectively. Without indicating any causal relationship, the results show that  there 
are significant gender differences between male and female decision-making households in 
all states of food security. However, between male and joint decision-making, a significant 
difference is found among chronically food-insecure households. The results also show that 
there are significant differences between female and joint decision-making in the categories 
of food-secure and transitory food-insecure households. The higher proportion of female 
decision-making households in the transitory food-insecure category would be an indica-
tion of their vulnerability to the weather and climate variability in the study area. The pre-
vious study by Tibesigwa et al. (2015) noted that climate and weather variability in sub-
Saharan Africa disproportionately renders female-headed households food-insecure.

Regarding household headship, about 73% of the sampled households were headed 
by males, with females heading 27%. In terms of gender-based decision-making, about 
43%, 21%, and 36% were male, female, and joint decision-making households, respec-
tively. Among male-headed households, 57% and 41% are male and joint decision-makers, 
respectively, while the remaining 2% are female decision-makers. Among female-headed 
households, 72% and 23% are female and joint decision-makers, respectively, while the 
remaining 5% are male decision-making households. This indicates that females in male-
headed households and males in female-headed households independently or jointly 
make decisions on crop production and food consumption in the study area. This result is 
consistent with Aregu et al. (2011) and Doss (2015). It suggests that the studies that use 
household headship as the sole gender criteria would fail to capture a substantial part of 
gender heterogeneity in decision-making for agricultural production and consumption in 
Ethiopia. It is noted, however, that either male or female, if not both, are the dominant 
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decision-makers for crop production and its intrahousehold allocation for consumption in 
male and female-headed households, respectively. This point might be linked to the social 
status of the major household decision-maker as the head of household, who tends to have 
greater asset ownership than other family members, and who accordingly commands prom-
inent decision-making power in the household (Deere et al. 2009).

Even without indicating any causal relationship, the average number of both ‘livestock’ 
(measured in TLU)14 and ‘oxen’ owned by male decision-making households are signifi-
cantly higher than those of female and joint decision-making households. Moreover, the 
average total size of landholding, the average size of maize-planted land, and the average 
maize yield are significantly higher for male decision-making households than female and 
joint decision-making households. These results indicate that male decision-making house-
holds have a greater household asset holding than female and joint decision-making house-
holds. Meanwhile, joint decision-making households rely more on off-farm incomes and 
selling different crops than male and female decision-making households. This indicates 
that men and women within joint decision-making households engage more in off-farm 
income-generating activities (Aregu et al. 2011) and that they grow a more diverse set of 
crops per plot as part of their livelihood diversification strategies than individual decision-
making households. These might be linked to joint decision-makers’ smaller landholding 
status compared to the cases of individual decision-makers.

4.2  Econometric Results

4.2.1  Factors Affecting Gender Differences in Food Security

The results of the factors affecting the food security of the surveyed farm households are 
presented in Table 2. We estimated pooled and separate (gender-based decision-making) 
samples in order to examine the gender effects on the probability of household food secu-
rity status. In both estimations, the model is significant at 1% level, meaning the explana-
tory variables taken together explain the food security status of the sampled households. 
In the pooled sample estimation, we included the sex of female and joint decision-makers 
as gender indicator variables with male decision-makers treated as a reference category. 
This setting helps examine whether there is are any significant gender differences in the 
food security status of the households after controlling other covariates. Since the coeffi-
cients of the ordered probit do not represent the magnitude of the effects of the explanatory 
variables, the marginal effects solely are discussed. These marginal effects are interpreted 
based on the sign and category.

The pooled sample estimates show that the female decision-maker dummy variable 
is negatively associated with the food-secure category and positively associated with the 
transitory and chronically food-insecure category compared to the male decision-mak-
ing households. The joint decision-makers dummy is significantly and positively associ-
ated with the probability of being chronically food-insecure compared to the male deci-
sion-makers. These results suggest that controlling other covariates, the placement of the 
household into any of the three food security states (i.e., food-secure, transitory food-
insecure, or chronically food-insecure) is significantly explained by the gender of female 

14 Tropical Livestock Units refers to livestock numbers converted to a common unit (Harvest Choice 2015). 
The conversion factors adopted are: cattle = 0.7, sheep = 0.1, goats = 0.1, pigs = 0.2, and chicken = 0.01.
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decision-makers in all categories of food security state, and by the gender of joint decision-
makers in the household. This might be linked to a lower wealth status of female and joint 
decision-making households as observed in Table 1.

An increase in the age of the household head by 1 year increases the probability of a 
household being in the food-secure category by 0.05 and decreases the probability of being 
in the chronic food-insecure category by 0.013. As age is a proxy for farming experience 
(Mango et al. 2014), a rural household’s knowledge of food security issues will increase as 
their heads get older and more experienced in farming. This result is in line with studies 
by Bogale and Shimelis (2009) and Mitiku et al. (2012) in Eastern and Southern Ethiopia, 
respectively. The result would be related to the cause that as farm households acquire more 
experience in farming operations, they become more risk-averse, engage in better plan-
ning, diversify productive activities, accumulate wealth, and consequently have a better 
chance to become food-secure. Other covariates included in the pooled estimation include 
the number of adult males in the household, size of household landholding, maize yield, 
number of livestock in TLU, number of draft oxen, selling of different crops, access to 
off-farm income, and market information. These are significantly and positively associated 
with the probability of households being in the food-secure category while decreasing the 
probability that the households fall in the chronically food-insecure category. Meanwhile, 
the number of children in the household are negatively associated with the food-secure 
category and positively associated with the chronic food-insecure category in the male and 
female decision-making households.

The results of the regression based on the gender of decision-makers show that an 
increase in the age of the household head by 1 year increases the probability of joint deci-
sion-making households entering the food-secure category by 1.1% while decreasing the 
probability of falling into the chronically food-insecure category by 4.0%. A plausible 
explanation for these results is that joint decision-making households with older household 
heads could be more experienced in farming operations; hence, they are more cautious 
about the use of risk-prone agricultural technologies, they grow different crops on a certain 
area, and are more successful at accumulating wealth. Along this line of explanation, a 
previous study by Gebre et al. (2019a) identified the negative relationship between the age 
of the head and adoption of the improved maize varieties in joint decision-making house-
holds. This finding was arguably linked to the lack of less experienced farmers to reduce 
risks associated with the use of improved maize varieties that are vulnerable to the harsh 
environmental conditions of a dry spell, during which insect pests and disease spread. In 
a similar vein, Gebre et al. (2020) identified a positive relationship between the age of the 
head and being a net seller in the market among the joint decision-making farm households 
in southern Ethiopia.

An increase in the number of children in male and female decision-making households 
significantly decreases the probability of these households being positioned in the food-
secure category while increasing the probability of them falling into the chronically food-
insecure category. This result could be linked to the number of dependent family members 
in the household. The dependency burden within the household is a strong predictor of 
household-level food security status (Mutisya et al. 2016). It increases the need for house-
hold food consumption, putting more pressure on the household to fall into food-insecurity.

An increase in the number of adult males in the male and joint decision-making house-
holds significantly increases the probability of being in the food-secure category and 
decreases the probability of falling into the chronic food-insecure category. Regarding 
female decision-making households, an increase in the number of adult males increases the 
probability of coming into the food-secure and transitory food-insecure categories, and it 
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decreases the probability of falling into the chronically food-insecure category. An increase 
in adult males in the agrarian household is tantamount to an increase in the availability of 
male labour for physically intensive agronomic activities such as plowing with oxen, plant-
ing, weeding, harvesting, and collection. In particular, plowing with oxen and planting are 
considered male tasks in the study area due to the relatively more intensive physical labour 
required than other tasks. Thus, the results suggest that a farm household with a larger pool 
of male family labour is more likely to be food-secure due to their greater capability to 
produce food. This result is in line with a study by Mango et al. (2014). Further, the result 
seems to indicate that male and joint decision-making households have a greater capability 
to utilize male labour for farming activities than female decision-making households.

The size of the total landholding is shown to have a positive effect on the probability 
that all types (male, female, and joint) of households enter the food-secure category, as 
well as a negative effect on the probability to fall into the chronic food-insecure category. 
A possible explanation for these results is that households with a larger size of landholding 
could have a larger production and hence are less prone to the risk of food shortage. An 
increase in the amount of maize yield significantly increases the probability that house-
holds of all the three gender categories fall into the food-secure category, while it decreases 
the probability that they fall into the chronically food-insecure category. This result would 
be because households with higher maize productivity could produce more food per plot of 
land for home consumption than those with lower maize productivity.

The use of improved maize varieties (IMVs) significantly increases the probability of 
male decision-making households entering the food-secure category by 9.8% and decreases 
the possibility of entering the chronically food-insecure category by 9.2%, compared to 
traditional maize variety users in the same category of households. For female and joint 
decision-making households, the use of improved maize varieties is not significantly asso-
ciated with their food security status.

An increase in the number of livestock in TLU unit increases the probability that all 
male, female, and joint decision-making households enter the food-secure category. This 
result indicates that possession of livestock is crucial to ensure the food security of agrar-
ian households. In the study area, the number of livestock owned by a household is an indi-
cator of its socio-economic standing. They get milk and other processed products and sell 
them for cash to meet their subsistence and other needs. Along with fertilizer, milk can also 
be a vital input for crop production. Livestock is a critical asset for liquidity as farm house-
holds sell them to buy food in confronting a food shortage. It is also critical as an asset 
for self-insurance to prepare for the food-scarce moment even when they have sufficient 
food for the present. An increase in the number of draft oxen owned by a farm household 
of any gender category significantly increases the probability that it enters the food-secure 
category while decreasing the probability of falling into the chronically food-insecure cat-
egory. A possible explanation for this result is that farm households in the study area exclu-
sively use ox-plowing for crop production. Accordingly, oxen and other livestock are not 
interchangeable for farming activities in the study area. Oxen help farm households to meet 
their food need by providing animal labour for cultivation and hence to generate income 
associated with sales of produced crops.

In the case of male and joint decision-making households, selling different crops in the 
market helps them significantly increase the probability of entering the food-secure cat-
egory while decreasing the probability of falling into the chronically food-insecure cat-
egory. This result may indicate that men and joint decision-making households who grow 
diversified crops have a better chance of ensuring food security by fulfilling the nutritional 
requirements of their family members through growing and selling multiple crops. The 
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positive relationship between the food-secure category and sales of multiple crops is in 
line with findings by Nyikahadzoi et al. (2012). Regarding male and joint decision-making 
households, access to off-farm income significantly increases the probability of entering 
the food-secure category while decreasing the probability of falling into the chronically 
food-insecure category. Participation in farmer training and access to market information 
significantly increases the probability of female and joint decision-making households 
falling into the food-secure category while decreasing the probability of falling into the 
chronic food-insecure category.

4.2.2  Gender Gaps in Food Security

This section presents the results from the application of nonlinear B–O decomposition 
techniques for gender-based decision-making households. A set of nonlinear decomposi-
tion was run separately for the gendered food security gap between male and female, male 
and joint, and female and joint decision-making households (Table 1). Decomposition was 
performed for all the three categorical states of food security.

Table 3 presents the decomposition results of gendered food security gaps between male 
and female decision-making households. The results show that there is a significant gender 
gap between male and female decision-making groups in all the food security categories, 
with the food-secure category showing a much higher magnitude of significance than the 
other categories. The actual mean probability of being in the food-secure category among 
female decision-making households is 12.1% lower than that among male decision-making 
households. Meanwhile, the mean probability of being in the transitory and chronic food-
insecure categories among females is 6.0% and 6.1% higher, respectively, than that among 
males. The gender gap between males and females in the food-secure category is explained 
by the endowment and coefficient (return) effects while that in the transitory and chronic 
food-insecure categories are explained by the coefficient effect.

The results of aggregate decomposition in the food-secure category suggest that, if 
females had the same amount of resources as males, their probability of taking the food-
secure position would increase by 4.6% (cf., endowment effect of 0.046). If females 
had the same returns from their resources (i.e., the covariates included in the regression 
model) as males, their probability of being in the food-secure category would increase 
by 11.6% (cf., coefficient effect of 0.116). About 77.3% of the ‘total gap in the food-
secure group’ (i.e., 12.1% higher for males than females, with 1% > significance) is 
explained by the return effect while the rest of the gap is attributed to the endowment 
effect (30.67%) and the interaction effect (8.00%). These results indicate that the mag-
nitude of returns effect on the gender gap between male and female decision-makers is 
about 2.5 times higher than the endowments effect in the food-secure position.

The detailed decomposition results indicating contributions of individual covariates 
to the gap show that the number of adult males, size of the total landholding, num-
ber of oxen, off-farm income, and participation in training significantly contribute to 
the endowment portions of the gap, whereas education levels of the head, size of the 
total landholding, maize yield and access to the market information contribute to the 
coefficient portions of the gap. The results suggest that females have the disadvantage 
in endowment levels of the number of adult males, the size of the landholding, oxen 
owned, and participation in training, while they would have an advantage in access to 
off-farm incomes than their male counterparts in the food-secure position. Female deci-
sion-making households would benefit from returns to their household head’s education 
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and maize yield more than male decision-making households taking the food-secure 
position. However, their benefits from the size of the landholding and access to market 
information would be less than the male decision-makers.

The results of aggregate decomposition in the transitory food-insecure category 
indicate that if females had the same return as males, their probability of falling into 
the transitionary food-insecure position would decrease by 8.6%. Of the total gap in 
this position (i.e., 6.0% higher for females than males, with 10% > significance), about 
124.6% is explained by the coefficient effect, with the rest explained by the endowment 
effect (20.30%) as well as the interaction effect (44.92%). The detailed results sug-
gest that returns from the number of adult males and adult females and participation in 
farmer training significantly contribute to a widening of the total gap. Meanwhile, the 
use of improved maize variety (IMVs), the number of oxen owned, and access to market 
information contribute to closing the return effect portion of the gap in the transitory 
food-insecure position.

The results of the chronic food-insecure category indicate that with the same level of 
returns as males, the probability of the females falling into the chronic food-insecure status 
would significantly decrease by 9.2% from the total gap (i.e., 6.1% higher for females than 
males, with 10% > significance). The detailed results suggest that female decision-making 
households have more structural disadvantages in returns associated with their head’s edu-
cation, number of adult females in their household, use of IMVs, number of livestock units, 
and participation in farmer training; however, they have a more structural advantage in 
returns related to maize-planted land and off-farm incomes, compared to male decision-
making households in the chronic food-insecure position.

Table 4 presents the decomposition results of gendered food security gaps between male 
and joint decision-making households. The average gaps are not significant in the food-secure 
nor transitory food-insecure categories; however, it is significant in the chronic food-inse-
cure category (8.0% higher for joint than males, with 10% > significance), which is mainly 
explained by the coefficient and interaction effects. The results largely suggest that if joint 
decision-making households had males’ resource return, their average probability of taking the 
chronically food-insecure position would decrease by 8.6%, helping to close the existing gen-
der gap in the chronic food-insecure category. The positive and significant interaction effect 
in the chronically food-insecure category suggests that the return effect accounts for over 75% 
of the gap between male and joint decision-making households. Overall, about 153.6% of the 
total gap in the chronic food-insecure position is explained by the coefficient effect while the 
rest of the gap is explained by the endowment (23.21%) and interaction (76.78%) effects.

The detailed decomposition results indicate that joint decision-making households would 
benefit from the returns to the number of adult male labourers, use of IMVs, the number of 
livestock units, and access to market information, less than the male decision-making house-
holds of the chronically food-insecure position; however, their benefit from the returns to the 
size of the landholding, selling different crops, and access to credit service would be more 
than the male decision-makers.

Table 5 provides the decomposition results of gendered food security gaps between female 
and joint decision-making households. The average gaps are significant in the food-secure 
position (i.e., 9.0% lower for females than joint, with 5% > significance) and the transitory 
food-insecure position (i.e., 10.9% higher for females than joint, with 1% > significance), while 
the gap is not significant in the chronically food-insecure position. The average gap in the 
food-secure position is significantly explained by the effect of the return, while that in the tran-
sitory food-insecure position is significantly explained by the endowment and return effects.
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1 3

The aggregate decomposition results in the food-secure position suggest that if the joint 
decision-making households had the female’s resource return, their average probability of 
taking the food-secure position would be decreased by 10.1%, thus even reversing the exist-
ing gender gap (9.0%) in the food-secure position, to the advantage of joint decision-making 
households. This indicates that in aggregate, joint decision-makers would benefit from their 
resource return more than female decision-makers. The detailed decomposition results in the 
food-secure position indicate that joint decision-makers would obtain the returns to the age of 
the household head, size of the landholding, oxen owned, training, access to credit, and market 
information, more than female decision-makers taking the food-secure position; however, they 
would receive returns associated with the number of adult males, adult females, and the size of 
land for maize, less than the females.

The aggregate results in the transitory food-insecure position imply that compared to 
female decision-makers, joint decision-makers would have a disadvantage from both their 
resource endowments and their associated returns. If joint decision-makers had as many 
resources as females, their average probability of taking the transitory food-insecure position 
would increase by 1.4%. Similarly, if joint decision-makers had females’ resource returns, 
the probability of taking the transitory food-insecure position would increase by 10.5%. The 
detailed decomposition results in the transitory food-insecure position indicate that maize 
yield, number of oxen owned, and market information would largely contribute to closing the 
portion of the gap emanating from the endowment effect while selling different crops would 
contribute to widening the portions of the gap derived from the endowment effect. On the 
other hand, returns from the age of the household head and number of livestock units owned 
by the household would contribute to widening the portion of the gap emanating from the 
coefficient effect, while the number of adult males, the number of adult females, maize-
planted land, and participation in training would contribute to closing the coefficient portion 
of the gap in the transitory food-insecure position.

5  Conclusion and Policy Implications

There are numerous studies on the interlinkage between gender and food security. How-
ever, most of these studies use sex of the household head as a gender indicator, which 
ends up dismissing the contributions of males in female-headed households and females 
in male-headed households. They do not consider the joint contributions by male and 
female family members to their household food security either. As a result, those studies 
fail to capture complex gender heterogeneity associated with the food security statuses 
of agrarian households. In addition, most of them sort studied households into only two 
categories of food security status: food-secure and food-insecure. Such a dichotomy 
leads investigators to neglect the prevalence of more nuanced patterns of food insecu-
rity among the households. Moreover, they apply regression models that predict gender 
differences in food security from the coefficient/intercept effect of binary gender vari-
able, which fails to recognize the interaction between the gender and other covariates 
included in the model.

Using primary data collected from Dawuro zone, southern Ethiopia, the present study 
has examined gender-differentiated household food security statuses by dividing the sam-
pled farm households into three gender-based decision-making categories: male, female, 
and joint. Households in each decision-making category are placed into either food-secure, 
transitory food-insecure, or chronically food-insecure categories based on their status of 
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food security. The study used ordered probit and nonlinear Blinder–Oaxaca decomposition 
methods to analyze gender gaps in food security.

Through an ordered probit regression, the study identified significant gender gaps in 
the probability of food security among the gender-based decision-making households. 
The results of the whole sample analysis suggest that controlling other covariates and sig-
nificant household differences in food security statuses are explained by the sex of female 
decision-makers in all categories of food security statuses, as well as by the sex of the joint 
decision-makers in the chronically food-insecure category, given that male decision-mak-
ing households are held as the base category for comparison. These results might be linked 
to the female and joint decision-making households’ lower levels of resource availability as 
we observed from the descriptive results.

The nonlinear B–O decomposition of this study revealed significant gender gaps 
between male and female decision-making households in all three food security catego-
ries (1% > significance for food-secure, 10% > significance for transitory food-insecure, 
and 10% > significance for chronically food-insecure). The average gap between males and 
females in the food-secure category is significantly explained by the endowment and coef-
ficient effects while that in the transitory and chronic food-insecure categories is explained 
by the return effect. The average gap between male and joint decision-makers is not signifi-
cant in the food-secure nor transitory food-insecure categories; however, it is significant in 
the chronic food-insecure category (10% > significance), which is mainly explained by the 
coefficient and interaction effects. The gap in the food-secure category is largely explained 
by the return effect, while that in the transitory food-insecure position is explained by the 
endowment and return effects. The average gap between female and joint decision-makers 
is significant in the food-secure category (5% > significance) and the transitory food-inse-
cure category (1% > significance), while the gap is not significant in the chronically food-
insecure category. The average gap in the food-secure category is significantly explained 
by  the return effect while  that in the transitory food-insecure category is significantly 
explained by the endowment and return effects.

Given these results, it is proposed that policies not only ensure equal levels of household 
resources but also help to build the capacity of male, female, and joint decision-making 
households in the transitory and chronic food-insecure situations so as to improve their 
food security status. The priority should be given to female and joint decision-making 
households as they consist of higher proportions of  transitory and chronically food-inse-
cure households in the study area.
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Appendix

Questionaries’ used to cluster households into male, female and joint decision-making 
groups. Household decision-making and labor division for maize production, consumption 
and marketing in 2018.

Questions Responses

Men Women Both

1 Who in the household owns maize farmland?
2 Who in the household owns farm equipment?
3 Who in the household owns the crop produce?
4 Who in the household makes decisions on maize to plant?
5 Who in the household controls maize farmland?
6 Who in the household makes decisions on fertilizer use?
7 Who in the household makes decisions on improved maize seed to use?
8 Who in the household prepares land for maize production?
9 Who in the household plants maize on the farmland?
10 Who in the household weed maize farm?
11 Who in the household harvests maize?
12 Who in the household collects the harvested maize to store?
13 Who in the household made the decision on amount of maize to consume at 

home?
14 Who in the household made the decision to sell the maize?
15 Who in the household decides when to sell?
16 Who in the household decides when or time of selling?
17 Who in the household transports the produce to the market?
18 Who in the household sells maize in the market?
19 Who in the household makes decisions to choose buyers?
20 Who in the household makes decision on the use of money obtained from 

maize sale?
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