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Abstract
This research examined the effect of landownership by women on household food security
in Benin. This research aims also to determine factors that influence women ownership of land
in Benin. The data used comes from the Global Analysis of Vulnerability and Food Security
survey (AGVSA, 2017), endogenous switching regression is used. The results estimated reveal
a positive and significant effect of women's landownership on household food security. The
results reveal also that the factors that significantly and positively influence women land
ownership are age, level of education (none), household size, agricultural empowerment
index, access to credit and status of dwelling place (family property). The results point to the
very important role of landownership by women in solving food insecurity in rural Benin.
Key words: Benin, food security, landownership, women
JEL Codes : C34, D13, J16, O13, Q15, Q24
1. Introduction
Many studies that have analysed national policies and programmes aiming for meeting
foods needs in developing countries highlight the important role of women in agricultural
production and food security (Chapoto et al., 2011, FAO, 2012a). According to the Food and
Agriculture Organization of the United Nations (FAO, 2012), reducing the constraints faced
by women farmers such as land, credit, fertilizers, new technologies and extension services
could increase farm yields by 20-30%. This would have led to increased total agricultural
production in developing countries, such as Benin, from 2.5 to 4% (World Bank, 2012 ;FAO,
2012).
The State of Food Security and Nutrition in the World 2021 report estimates that 720
million to 811 million people faced hunger in 2020 – 161 million more than in 2019. Nearly
12% of the world's population (928 million people) was in a situation of severe food insecurity
in 2020, i.e. 148 million more than in 2019. No region of the world was spared. All sub-regions
of Africa and Latin America and the Caribbean, and most sub-regions of Asia, show an
increase in the prevalence of undernourishment in 2020 compared to 2019, the highest increase
strong being observed in West Africa. Globally and in every region, the prevalence of food
insecurity is higher among women than among men (FAO, 2021).
West Africa is the part of the continent where inequalities between men and women are
among the strongest. According to the FAO, in 2018, women who represent 80% of the
agricultural workforce, themselves estimated at 60% of the population, suffer inequalities and
discrimination in their family, community and economic life, particularly with regard to,
access and control over productive resources (AU & FAO, 2018). Social norms and cultural
barriers are slowing progress in access to land under way in West Africa. According to the
report of Bimonthly Information Bulletin of Regional Observatory of Rural Land in West
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Africa (ORFAO) produced in February 2022; in Benin, only 20 women out of 130 heirs
counted during the field survey (i.e. 15.2%) are heirs and have access to land. The areas
inherited by the latter are relatively smaller than those obtained by men. To carry out their
agricultural activities, women have access to land by usufruct (48.7%) and by rental (76.5%).
In Benin, the agricultural sector occupies at least 70% of the labour force, contributes
nearly 36% of GDP formation and provides about 88% of Benin's export earnings (MAEP,
2018). However, food insecurity is still a concern in Benin. The study on the Comprehensive
Food Security and Vulnerability Analysis (AGVSA, 2017) showed that 10% of the population
investigated were food insecure. About 74% of households in food insecurity belong to the
poorest household groups in the population. They spend more than 65% of their budget on
their food costs (AGVSA, 2017). Rural households are more affected by food insecurity (12%
moderate and 1% severe) than urban households (7% moderate). There is slightly more food
insecurity among female-headed households (12%) than their male counterparts (9%),
especially in rural areas (AGVSA, 2017).
Women represent 51.2% of the population in Benin according to the fourth General
Population and Housing Census (RGPH4, 2013). The government of Benin has understood
this need for facilitating and safeguarding access to and use of land and strengthening women’s
economic empowerment in the agricultural and rural sector through the New Alliance for Food
Security and Nutrition (Badiane et al., 2018). Several initiatives are being implemented with
development partners to promote access to land ownership in rural Areas in Benin.
Alessandra (2013) show that women’s empowerment in agriculture has become a
frequently cited goal of rural development, aimed at reducing household vulnerability to
poverty and food insecurity. As a result, the theme of our research is the effect of
landownership by women on household food security in Benin.
In this study, our research questions are as follows: i) What are the factors that influence
women ownership of land in Benin ? and ii) What is the effect of women ownership of land
on household food security in Benin ? The study will provide information that could be useful
to the work of the Government of Benin and its partners such as the World Food Programme
(PAM) to facilitate the implementation and progress towards achieving SDG2 for the
eradication of hunger, and the improvement of nutrition in Benin (PAM, 2018). More, the
objective of this research is to analyse the effect of landownership by women on household
food security in Benin. Thus, the specific objectives are i) to determine factors that influence
women ownership of land in Benin and ii) to estimate the effect of women ownership of land
on household food security in Benin. The sections that follow present the literature review
followed by the research methodology. Then, the presentation of the results. Finally, the
conclusion and the political implications.
2. Literature Review
This section includes on the one hand with the definition of certain concepts related to our
research theme and on the other hand addresses the theoretical and empirical research carried
out in connection with this theme.
2.1 Definition of Concepts
Food Security Index:
The Consolidated Food Security Indicator Approach (CARI) approach was developed by
World Food Programme to understand food security in all its dimensions. It therefore
combines this ensemble of food security indicators into a single indicator called the Food
Security Index, which presents the overall status of the population's food security (Benin-

248

J. U. Tossou
AGVSA-Report-2017, Page 21 and 24). The Food Security Index is therefore constructed from
current food consumption (in our study this is the food consumption score); an indicator
measuring economic vulnerability (i.e. the share of food expenditure) and the indicator of
livelihood-based survival strategies (Benin- AGVSA-Report-2017, Page 21 and 24). Based on
CARI, each household surveyed is classified according to a composite food security index
(Food Security Index) in four (04) categories: food secure, marginally food secure, moderately
food insecure and severe food insecure.
In our study, to obtain a binary variable, the outcome variable which is household food
security index is thus classified into two (02) groups (Adepoju et al., 2015; Agada & Igbokwe,
2016). Since household food security index is already calculated in the database, we have just
created a binary variable by putting in a first group households identified as being food security
and the second group households in a state of food insecurity. The group of food secure
households is composed of strictly food secure households and marginal food secure
households. The group of food insecurity households consists of households with moderately
and severe food insecure.
Women landowners:
Women landowners include urban and rural women who own land in their households
(AGVSA, 2017). They have the capacity and the skill to cultivate the land they have in their
possession either individually, or with their children, or by soliciting labor in case the area of
the land is too large. They have the decision-making power and management over all the fruits
from the agricultural production of their land according to Article 42 of Law No. 2017-15
which governs the Land and State Code in Benin. There is no information on the quality of
land that women landowners own and how they own it.
2.2 Theoretical Review
Women make essential contributions to agriculture and rural livelihoods. While their
access to productive resources, such as land and capital, is often constrained, yet, women play
a large role in food crop production (Chapoto et al., 2011). Women are restricted in their access
to productive resources such as land, agricultural inputs, and extension services. Particularly
land, a major input in agricultural production, is disproportionately controlled by men in all
regions of the world (Carmen & Magdalena, 2003; Quisumbing et al., 2003). Abrahamsson
(2013) shows that in Zambia the difference between men and women in access to land, is
structural and is the result of unequal access to resources, which have given men more power
and influence. There are significant gender gaps in ownership of assets, especially with regard
to land, its control and decision-making about its use (FOWODE, 2012). Women farmers
cannot easily access land because of the costs involved, cultural norms and overlapping land
rights (FOWODE, 2012). Women-headed households have low levels of cultivatable land
compared to men-headed households (FOWODE, 2012; Hill & Vigneri, 2014). Land tenure
insecurity is widespread for women, as men tend to own the land and to exclude widows from
ownership (Alinyo & Leahy, 2012; FOWODE, 2012).
Savath et al. (2014) observe the importance of land as an essential asset for rural livelihoods
and nutritional security because of its importance for paving the way for the wellbeing of the
households. In Nicaragua and Honduras, Katz & Chamorro (2002), found that families spend
more on food when the woman of the house own land. A study in Ghana showed that when
women own a larger share of the household’s farmland, families allocate a larger proportion
of their household budget to food (Doss, 2006). Furthermore, when women own land, their
food purchasing decisions are likely to benefit the household’s food security and their
children’s nutritional status (World Bank et al., 2008). Santos et al. (2014) indicate that land
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rights have a direct link to the increasing food production and food security of the households.
Empowering rural women to produce more food for local consumption and local markets is
believed to be the best path to reduce household vulnerability to poverty and food insecurity
by increasing agricultural incomes and food availability (Baiphethi & Jacobs, 2009). This
argument has been advanced because women play key roles in the achievement of all 4
pillars of food security in rural areas, as producers of food, income earners and caretakers of
household food and nutrition security (Bob, 2002; Alessandra, 2013). By empowering women
in agriculture, rural households can have sustainable ways of feeding themselves and get
income from selling the surplus produced, thereby becoming less vulnerable to both poverty
and food insecurity (ActionAid International, 2011). Women’s ‘empowerment in agriculture’
is one of the most important dimensions of empowerment for rural women as rural households
are largely dependent on agriculture for their livelihoods which, in turn, is crucial for reducing
household vulnerability to food insecurity (Sraboni et al., 2014; Sharaunga et al., 2015).
Agricultural feminization is widespread in low-income countries in Sub-Saharan Africa.
Most residents of low-income countries still live in rural areas and agriculture employs more
than half of the workforce. Although women's share of employment in agriculture exceeds the
share of male employment, lack of land ownership, water and other production inputs often
limits women's productivity and leaves them in extreme poverty (Croppenstedt et al., 2013).
Then, the feminization of poverty is partly explained by agricultural feminization. Although
the agricultural sector's share of employment declines during urbanization, the relative
proportion of women working in agriculture is increasing (Lastarria-Cornhiel, 2008). Women
farmers normally work on small plots and are less productive in terms of production per unit
of land, if we look at variations within the household or between household variations. It
suggests that the lack of agricultural production inputs, such as land ownership, fertilizers
explains the gender productivity gap (Croppenstendt et al., 2013).
2.3 Empirical Review
In Bangladesh, accounting for potential endogeneity of empowerment, Sraboni et al.
(2014) found that increased female empowerment in agriculture is positively associated with
calorie availability and dietary diversity at the household level. They point out that forms of
agriculture that are more favorable to women are more favorable to food security at the
household level. A preliminary study of a land purchase program in the Indian state of Andhra
Pradesh, which provided beneficiaries with plots of land of up to one acre, found that
beneficiary households experienced significantly higher levels of food security: 76% of
beneficiary households reported having two meals a day, compared to only 50-57% of nonbeneficiary households (Prosterman et al., 2009). Data analyzed by the OECD Development
Centre show that countries where women lack rights or opportunities to own land have on
average 60% more malnourished children than countries where women have some or equal
access to land (OECD, 2012). Women’s land rights are found to promote development by
empowering women, increasing productivity, and improving welfare (Allendorf, 2007).
Moreover, studies have found that increases in female landholdings are associated with
increases in household food expenditure (Katz & Chamorro, 2002). When women own land,
their children are less likely to be severely underweight (Allendorf, 2007). There is a positive
relationship between the amount of assets, including land, which a woman possesses at the
time of marriage and the share of household expenditures devoted to food (Quisumbing &
Maluccio, 2003). Abebaw et al. (2010) using a propensity score matching method to control
for differences before the intervention, examined the impact on household dietary calorie
intake of an integrated food security program (IFSP), which had implemented in northwestern
Ethiopia by two non-governmental organizations. The estimated results provide evidence that
IFSP has a positive and statistically significant effect on dietary calorie intake. In particular,
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the IFSP increased physical dietary caloric intake by 30% among beneficiary households.
However, we also found that the IFSP has a different impact depending on family size, land
ownership and gender of the household head. Asitik & Abu (2020) used extended probit
regression with endogenous treatment to account for potential endogeneity of empowerment
and food security and found that when women have access to cultivable land, their households
have less chances of having severe or moderate hunger. Empirical analysis indicates that
women's access to legal and family rights in households increases their bargaining power over
resource use and food choices, which significantly and negatively reduces their food insecurity
(Wei et al., 2021).
Sharaunga et al. (2015) used the Household Food Insecurity Access Scale (HFIAS) to
identify the food security status of 300 primary female-headed households in Msinga, South
Africa. Finally, the Ordered Logit model was used to identify the dimensions of women's
empowerment that influence their household food security status. It was found that households
headed by women with higher levels of economic agency, physical capital empowerment
(including the land) were more likely to be food security. They have found also that women’s
empowerment in agriculture reduces the likelihood that their households will be vulnerable to
food uncertainty. Harris-Fry et al. (2015) use multinomial logistic regression to measure the
relationship between selected determinants of household food security and months of adequate
household food provisioning. Among the determinants found are land ownership, women’s
literacy, all significantly reduced the risk of food insecurity. Furthermore, Tossou & Igue
(2022) analyzed the effect of women's agricultural empowerment on the household food
security index in Benin. Their results showed that the women's agricultural empowerment
index including the land they own is positively correlated with the household food security
index. Thus, the likelihood of a household being food secure increases when women's
empowerment in agriculture increases. Women's agricultural empowerment increases the
household food security index by 3.97 percentage points. Their results also revealed that the
level of education of women and the area of sown land increase the household food security
index. On the other hand, Harris-Fry et al. (2020) showed that women’s share of land owned
did not increase the percentage of household budget spent on food.
3. Research Methodology and Database
This section present the database used in the estimates, the research methodology and the
definition of the variables used in this research.
3.1 The database
The data used come from the global analysis of vulnerability and food security (AGVSA)
survey organized in july-august 2017 by the National Institute of Statistics of Benin in
collaboration with the World Food Programme. It is a nationally representative survey at the
departmental and residential levels. The number of households that was surveyed amounted to
14952, of which 3020 were female-headed households and 11932 male-headed households.
The survey collected information on household’s demography characteristics, food
consumption, agriculture and livestock, shocks and household survival strategies. The section
7 of the questionnaire focuses on questions related to agriculture, specifically the questions
that whether the household practiced subsistence farming or gardening during the last crop
year 2016 and whether the women in the household own their own parcel of land. For the
purpose of this study, we will restrict the sample to the households that practiced agriculture
during the last crop year 2016. About 6,502 households practised agriculture during the last
campaign prior to the survey. We focus on farm households where women in the household
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own land (1,366) and those in which household women are not (5,136). About 21% (1,366) of
farm households had women owning land.
3.2 Theoretical Framework for Analysis
According to neoclassical theory, women own land if the land provides them with net
economic benefits (Scherr, 2000; Kabunga 2012). Thus, the analysis of women's land
ownership is based on the principle of rationality of economic agents and particularly the
hypothesis of maximizing utility. Otherwise, following the work of Kemeze et al. (2018),
women's land adoption can be analyzed as part of utility maximization theory. The rational
behavior of the woman farmer leads her to own land that gives her more utility. Let 𝑈i1 be the
utility derived from landownership and 𝑈i0 the utility that derives from non-landownership.
The difference in utility between landownership and non-landownership is noted Ui. The
woman in the household i will decide to be a landowner when it gives her greater utility than
in the case of non-landownership. Mathematically, we will have:

𝑈i = 𝑈i1 – 𝑈i0 > 0

(1)

Since its utilities are not observable, this preference of choice of the women of household
can be represented by the latent variable 𝐴i* for landownership:

𝐴i*= 𝜕𝑍i + 𝜇i
𝐴i =

(2)

𝟏 𝐬𝐢 𝐀i∗ > 𝟎
𝟎 𝐬𝐢 𝐀i∗ < 𝟎

With 𝐴i the landownership variable that takes the value 1 for land adopters and 0 for land
non-adopter women, 𝑍i is a vector of characteristics of women of household supposed to
influence the decision of landownership by women and 𝜇i the term error.
The outcome variable (household food security index) is considered a linear function of
the binary variable of women's participation in landownership with the other explanatory
variables.
The model of the impact of landownership by women on household food security index is
presented as follows:
Yi = δ1Xi + δ2 𝐴i + i

(3)

With Yi the household food security index i, Xi are the explanatory variables, δi are the
parameters to be estimated,  the error term.
Also, for the achievement of our results, we use endogeneous switching regression (ESR),
because of the selection bias due to unobservable characteristics.
3.3 Method of Analysis
To analyze the effect of landownership by women on household food security, we draw on
the work of Ahimbisibwe et al. (2020) who used endogeneous switching regression (ESR) to
analyze the impact of an agricultural innovation platform on household well-being in Uganda.
The advantage of endogeneous switching regression (ESR) is that it simultaneously estimates
the probability of ownership and its impact on food security. The endogenous switching
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regression (ESR) model consists of one treatment selection equation and two separate outcome
equations for the outcome variable of interest that are conditional on the selection criterion.
The treatment selection equation is defined by a probit model. In our study, the ESR model
consists of a probit model for both landownerships by women and household food security
index. The type of treatment to be evaluated in our research is likely to be endogenous as it
could be influenced by observable factors. Indeed, land ownership is voluntary and could
depend on the decision of the women themselves. The choice to own an area of land regardless
of the mode of access may not be random. Problems of selectivity can arise because a woman's
choice to buy a certain area of land for example can be guided by unobserved factors. For
example, a woman may own land by inheritance, gift or purchase according to certain criteria
(eligibility) or unobserved factors. A woman's choice to own land in any way may also be
guided by her motivation or ability to manage or her skill to cultivate the land, which are not
observed. In such cases, these unobservable factors are also correlated with household food
security index. The resulting potential endogeneity can therefore bias coefficients estimated
by Ordinary Least Squares, if these endogeneity problems are ignored. What motivates the use
of the endogenous switching regression (ESR) is that it allows for unsuscited estimates. This
model makes it possible to control for selection bias due to observable and non-observable
factors (Lokshin & Sajaia, 2004; Asfaw et al., 2012). Thus, to obtain consistent estimators, our
study also used the estimation by endogenous switching regression (ESR).
The endogenous switching regression involves separate estimates for the two groups of
women: women landowners and women non landowners. Therefore, landownership becomes
the selection criterion indicating the regime (landowner or non-landowner) to which women
belong. The pattern of participation in landownership is defined by equation (2).
Following this equation, the food security index of household is observed for both groups
of women (Maddala, 1983; Asfaw et al., 2012):
Regime 1: Y1i = 1X1i + 1i
Regime 2: Y2i = 2X2i + 2i

(Participants)
(Non participants)

(4)
(5)

Where Yi is the household food security index i, Xi a vector of exogenous variables and
i is the term of random disturbance for each group.
Unobserved variables affecting the probability of landownership by women could also
affect household food security index, so that the error term in equation (2) and equations (4)
and (5) can be correlated. To account for this, equations (2), (4) and (5) were estimated
simultaneously using the maximum likelihood (ML) method. Indeed, Lokshin and Sajaia
(2011) describe the switch_probit command, which implements the maximum method to fit
the model of the binary choice with binary endogenous regressors. In addition, these
approaches require potentially cumbersome adjustments to derive consistent standard errors.
The switch_probit command, on the other hand, implements the full information ML method
to simultaneously estimate the binary selection and the binary outcome parts of the model to
yield consistent standard errors of the estimates. This approach relies on an assumption of joint
normality of the error terms in the selection and outcome equations. This technique remains
an effective approach and also derives the average treatment effects: the average effects of
treatment on the treated and on the untreated and the marginal treatment effects.
The ESR model can be used to compare the expected outcomes of women landownership
participants (a) and non-participants (b), as well as the expected outcomes in terms of
household food security status in the case of counterfactuals (c) that beneficiaries have not
adopted and (d) that non-beneficiaries have adopted (Di Falco et al., 2012). These measures
are essential to explain the differences in household food security status outcomes between
the two groups of women.
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Table 1. Conditional Results, Treatment and Heterogeneity Effects
Subgroups
Decision
Treatment effects
Participants
Nonparticipants
Participants
TT
(a) E (𝑦1𝑖|𝑍𝑖 = 1)
(c) E (𝑦2𝑖|𝑍𝑖 = 1)
Non participants
TU
(d) E (𝑦1𝑖|𝑍𝑖 = 0)
(b) E (𝑦2𝑖|𝑍𝑖 = 0)
Heterogeneity effects
TH
BH1
BH2
Note1: (a) and (b) represent the observed outcomes of household food security index; (c)
and (d) represent the expected outcomes of household food security index of the
counterfactual.
Note 2: TT: Effect of treatment on the treated; TU: Effect of treatment on the untreated; BH1:
Basic heterogeneity effect for participants; BH2: Basic heterogeneity effect for nonparticipants; TH: Transient heterogeneity effect.
The effect of treatment on the treatment group (TT) is expressed in equation (6) as the
difference between cases (a) and (c):
TT = (𝑦1𝑖|𝑍𝑖 = 1) - (𝑦2𝑖|𝑍𝑖 = 1)

(6)

Similarly, the effect of treatment on the untreated is defined as follows:
TU = (𝑦1𝑖|𝑍𝑖 = 0) - (𝑦2𝑖|𝑍𝑖 = 0)

(7)

The study differentiates between treatment effects and the effects of baseline
heterogeneity. The basic heterogeneity effect is expressed by equation (8) women who have
adopted land. This represents the difference between cases (a) and (d):
BH1 = (𝑦1𝑖|𝑍𝑖 = 1) -

(𝑦1𝑖|𝑍𝑖 = 0)

(8)

For non-participants, the basic heterogeneity effect can be expressed as the
difference between cases (c) and (b):
BH2 = (𝑦2𝑖|𝑍𝑖 = 1) -

(𝑦2𝑖|𝑍𝑖 = 0)

(9)

Finally, the effect of transitory heterogeneity is calculated (equation 10). This makes it
possible to determine whether the impact of landownership by women is more or less
important for adopters of land and non-adopters of land compared to the counterfactual
scenario.
TH = TT – TU
(10)
3.4 Definition of Study Variables
The descriptions of the variables believed to influence food security and included in the
empirical model are given in Table 1. These variables include agricultural forms of female
empowerment and other socio-economic characteristics of households. The socio-economic
characteristics of the household that are likely to influence food security include household
size, age of the woman in the household, level of education and place of residence (Albert et
al., 2004; Adepoju et al., 2015; Tossou & Igue, 2022).
The dimensions of women's empowerment in agriculture also include the practice of
irrigation and the use of agricultural inputs that affect agricultural production. All of these
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dimensions of women's agricultural empowerment influence sustainable agricultural
productivity and reduce food insecurity (Quisumbing et al., 2001; Tossou & Igue, 2022). As a
result, seeds, organic fertilizers, chemical fertilizers, herbicides and insecticides are considered
in our study as agricultural inputs likely to increase agricultural production and thus reduce
household food insecurity. It should be remembered that an index linked to the agricultural
empowerment of women has calculated. The index calculated refers to the use of agricultural
input by the woman in the household and the practice of irrigation. All these variables related
to the use of different agricultural inputs and irrigation practice are all binary.
The role of access to credit in relation to household food security and land ownership
should also be examined. The areas of sown land are thus considered as agricultural assets and
used among our explanatory variables (Tossou & Igue, 2022).
The instrumental variables refer to the occupancy status of the household dwelling. We
used two instrumental variables, the women who live with their households in a family
property and those who live with their households where they are owners. We present the
description of the variables that are used in this research in Table 2.
Table 2. Description of the Variables
Variables and description
The variable dependent
The food security index combines a ensemble of food security
indicators into a single indicator called the Food Security Index,
which presents the overall status of the population's food security.
The treatment variable
Women landowners : women who own their own plots of land in
the household
The explanatory or controls variables
Age : the age of the head of household
Education level: the level of education of the woman in the
household
Urban rural : the residence of milieu
Household size : the number of members in the household
Areas of land sown: the superficies / size of land cultivated

Agricultural empowerment index: use of agricultural input and
irrigation practice
Access to credit: Has your household borrowed (in cash or in kind)
in the last 12 months ?
Instrumental variables
The occupancy status of the dwelling: Family property
The occupancy status of the dwelling: Owner

Unit
0= Food insecurity
1= Food security

0=No
1=Yes
Years
0=None,
1=Primary and
2=At least Secondary
0=Urban
1=Rural
Number of persons
0= Less than 1 hectare
to 1.99 ha
1= 2 hectares and more
Agricultural
empowerment index
value
0=No
1=Yes
0=No
1=Yes
0=No
1=Yes

Source: Household survey, AGVSA (2017).
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4. Results and Discussion
The results of descriptive statistics and the effect of women's land ownership on household
food security in Benin using different estimation approaches are presented. The results of the
descriptive statistics are presented in Table 3. The proportion of women who own their own
plots of land is on average 21%. More than half of households (88%) are food secure. However,
there are disparities between households, as shown by the standard deviation of 0.33. Indeed,
on average; 41.4% of households are food secure; 46.43% are marginally food secure; 11.18%
in moderate food insecurity and 1% in severe food insecurity. The women in the households
were on average about 46 years old. The minimum age is 16 and the maximum age is 100. On
average, most women in households had no level of formal education (71%); 18% have
primary education and 11% have at least secondary education. The majority of women live in
rural areas (74%). The average household size was about 8. On average, 39% of women have
an area of cultivated land ranging in size from less than one hectare to less than two hectares.
More than half of the women (61%) have an area of sown land with an average size of 2
hectares or more. Women in the household have on average two agricultural assets out of five
agricultural inputs and irrigation. Some have up to 6 agricultural assets (five farming inputs
and irrigation). Other women, on the other hand, have no agricultural assets. The agricultural
inputs used are organic fertilizers, chemical fertilizers, herbicides, improved seeds and
insecticides. On average, 36% of women with their households live in family property. The
majority of women (63%) on average live with their husbands where they own property. On
average, only 30% of women have access to credit.
Table 3. Descriptive Statistics
Variables
Landownership by women
Food Security Index
Age
Education level (None)
Education level (Primary)
Education level (At least Secondary)
Urban rural
Household size
Land size cultivated (Less than 1 hectare (ha) –
1.99 ha)
Land size cultivated (2 ha and more)
Agricultural empowerment index
Status of the dwelling place (Family property)
Status of the dwelling place (Owner)
Access to credit
Source: Using data from AGVSA (2017).

Average/
Proportion
0.21
0.88
46.47
0.71
0.18
0.11
0.74
8.22
0.39
0.61
1.69
0.36
0.63
0.30

Stat Dev Minimum Maximum
0.41
0.33
14.12
0.46
0.39
0.31
0.44
5.14
0.49

0
0
16
0
0
0
0
0
0

1
1
100
1
1
1
1
86
1

0.49
1.33
0.48
0.48
0.46

0
0
0
0
0

1
6
1
1
1

The results of the Endogenous Switching Regression (ESR) model assessing the effect of
women's land ownership on household food security in Benin are presented in Tables 4 and 5.
Table 4 shows the results of the effect of women's land ownership on household food security
and presents the results of the selection equation.
The results of the selection equation reveal that the factors that significantly and positively
influence women land ownership are age, level of education (none), household size,
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agricultural empowerment index, access to credit and status of the dwelling place of household
(family property).
The variables used as instruments are binary and reflect the status of the place of residence
of the household or the type of residence inhabited by the household. The status of the dwelling
place of household takes two forms; family property and owner. Thus, some women live with
their husbands in a family property. Other women, on the other hand, live in houses owned by
their husbands. Therefore, we hypothesize that this variable could influence women's decision
to own land (relevance criterion) but is unlikely to have a direct effect on the household food
security index (exogeneity criterion). Moreover, the fact that the woman in household knows
that she lives in a house where her husband owns or in a family property does not directly
influence household food security index. Such a woman’s househlold with this knowledge
may not decide to own land for agricultural purposes in the household. This is what explains
why it is not enough to know the state of your home to start exploiting it. In short, the status
of dwelling place of woman in the household can influence her to become landowner but does
not directly influence household food security index. The exogeneity hypothesis states that the
instrument will only indirectly affect the food security index through its effect on the
probability of owning land. Although this hypothesis cannot generally be tested, we can argue
that the selected instruments can be considered exogenous.
Table 4. Effect of Landownership by Women on Household Food Security in Benin
Following the Endogenous Partition Model (Selection Equation)
Landownership by women (1/0)
Selection equation
Age
0.0045***
(0.0013)
Education level (None)
0.0952**
(0.0476)
(Primary)
(At least Secondary)
-0.0253
(0.0708)
Urban rural
-0.0065
(0.0407)
Household size
0.0075**
(0.0034)
Land size cultivated (Less than 1 hectare (ha) – 1.99
-0.0325
(0.0398)
ha)
(2 ha and more)
Agricultural empowerment index
0.0532***
(0.0137)
Access to credit
0.0798**
(0.0383)
Status of the dwelling place (Family property)
0.4759**
(0.2427)
(Owner)
0.4023
0.2499
-1.6694*** (0.2542)
Constant
Log likelihoold: -5648.1435
Wald chi2(15) = 67.23 Prob > chi2 = 0.0000
Observations : 6 502
Source: Using data from AGVSA (2017).
Notes: Significant mean differences are indicated with *** p<0.01, ** p<0.05, * p<0.10.
Robust standard errors are in parentheses.
The results in Table 5 show that the Wald chi2 value is significant at 1%, indicating that
the model is globally significant. Thus, the model presents a good fit with the explanatory
variables. The non-significance of the test of the likelihood ratio of independence (0.4781)
between the equations reveals that the errors of the treatment equation and those of the outcome
are not correlated. Since the errors are not correlated then there is no sign of endogeneity.
Moreover, Durbin (p = 0.2680) and Wu-Hausman (p = 0.2684) endogeneity tests confirm that
the variables are exogenous.
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The estimated parameters of the household food security index model for women
landowners and non-landowners are reported in Table 6. This table also illustrates the factors
that significantly influence the household food security index.
For women landowners, the area of land sown (2 hectares and more) and the agricultural
empowerment index are the factors that significantly and positively affect the household food
security index.
As for women who do not own land, the level of education (primary level), the rural
environment and the area of land sown (less than one hectare - 1.99 hectares) are the factors
that significantly and negatively influence the security index household food.
Table 5. Effect of Landownership by Women on Household Food Security in Benin
According to the Endogenous Switching Regression Model (Outcome Equation)
Dependant variable
Outcomes models
Food Security Index
Participants
Non-participants
Age
0.0065
(0.0049) -0.0025
(0.0018)
Education level (None)
(Primary)
-0.3476
(0.2655) -0.3021***
(0.0852)
(At least Secondary)
-0.2160
(0.2139) -0.0539
(0.0832)
Urban rural
-0.1552
(0.1128) -0.2004***
(0.0740)
Household size
0.0075
(0.0112) 0.0011
(0.0054)
Land size cultivated (Less than 1
hectare (ha) – 1.99 ha)
(2 ha and more)
0.2743***
(0.1006)
-0.1245**
(0.0610)
Agricultural empowerment index
0.1725***
(0.0448)
0.0534
(0.0410)
Access to credit
0.0400
(0.1252)
-0.0536
(0.0463)
Constant
0.5619
2.4448
1.2209***
(0.2759)
rho_0 : -0.7275 (0.3592) **
rho_1 : 0.1626 (1.3049)
Log likelihood: -5648.1435
Wald chi2(15) = 67.23
Prob > chi2 = 0.0000
Observations: 6 502
Test des équations indépendantes de Wald (rho1=rho0=0) : chi2(2) = 1.48
Prob > chi2 =
0.4781
Source: Using data from AGVSA (2017).
Notes: Significant mean differences are indicated with *** p<0.01, ** p<0.05, * p<0.10.
Robust standard errors are in parentheses.
The household food security index under the real and counterfactual conditions is shown
in Table 6, respectively. Cells (a) and (b) represent the expected household food security index
results observed under the real conditions and (c) and (d) correspond to the counterfactuals.
The household food security index of women landowners (a) is 0.879 and that of nonlandowners (b) is 0.81. The difference between the two groups is 0.069. The last column of
Table 6 presents the effects of land ownership by women on household food security index. In
counterfactual (c), the household food security index of women landowners increases
significantly by 0.49. The transient heterogeneity effect is positive (TH=0.55), implying that
the effect of landownership on food security index is significantly higher for women who
participated in landownership than for those who did not attend. This involves implementing
policies to encourage and continue women's participation in land ownership. The last row of
Table 6, which takes into account the potential effect of heterogeneity in the sample, reveals
that women who actually participated in the land ownership program would have a higher food
security index (0.877) than women who do not participate in land ownership (0.39) in
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counterfactual cases (c) and (d). We conclude that there are significant heterogeneity factors
showing advantages in favor of participants in women's land ownership over non-participants.
Table 6. Impact of Landownership by Women on Household Food Security: Conditional
Results, Treatment and Heterogeneity Effects
Subgroups
Decision
Treatment effects
Participants
Non-participants
Participants
(a) 0.879 (0.0008)
(c) 0.39 (0.0025)
TT = 0.49 (0.0015) ***
Non-participants
(d) 0.877 (0.0006)
(b) 0.81 (0.0012)
TU = -0.06 (0.0008) ***
Heterogeneity effects BH1 0.07 (0.0003) *** BH2 -0.49 (0.0014) ***
TH = 0.55 (0.0017) ***
Notes: Significant mean differences are indicated with *** p<0.01, ** p<0.05, * p<0.10.
Standard errors are in parentheses.
Source: Using data from AGVSA (2017).
The estimation of the impact on household food security index under the real and
counterfactual conditions shows that participation in women's land ownership positively and
significantly affects household food security index for women landowners. The results
estimated in the endogenous partition regression (ESR) reveal a positive and significant effect
of women's land ownership on household food security. Our results converge with those of
Asitik & Abu (2020) who found that when women have access to arable land, their households
are less likely to have severe or moderate hunger. In addition, empirical analysis of the research
of Wei et al. (2021) indicates that women's access to their legal and family rights in households
increases their bargaining power over resource use and food choices, which significantly and
negatively reduces their food insecurity. This result is consistent with the research of
Prosterman et al. (2009). Their research was based on a land purchase program in the Indian
state of Andhra Pradesh, which provided beneficiaries with parcels of land up to one acre. The
study found that recipient households had experienced significantly higher levels of food
security: 76% of recipient households reported having spent two meals a day, compared to
only 50 to 57 percent of non-recipient households. Thus, empowering women in agriculture
more accurately with land ownership reduces the likelihood that their households are
vulnerable to food insecurity and thus improves the state of food security of the household.
Moreover, this result is also conformable with the research of Santos et al. (2014) which
indicates that land rights are directly related to the increase in food production and household
food security. Furthermore, Tossou & Igue (2022) found through the results of their
estimations that the women's agricultural empowerment index including the land they own is
positively correlated with household food security index. Women's agricultural empowerment
increases household food security index by 3.97 percentage points.
5. Conclusion and Policy Implications
This research analysed the effect of landownership by women on household food security
in Benin. Despite the existence of much work in the literature on agriculture and food security
in Benin, the link between the dimensions of food security and land ownership is little
discussed according to the gender aspect. Thus, the objectives pursued are the determination
of factors that influence women land ownership in Benin and the estimation of effect of women
ownership of land on household food security.
The results estimated reveal a positive and significant effect of women's land ownership
on household food security. The results reveal also that the factors that significantly and
positively influence women land ownership are age, level of education (none), household size,
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agricultural empowerment index, access to credit and status of dwelling place (family
property).
In light of our results and in order to improve the level of household food security in Africa
and more specifically in Benin, political decision-makers should favor and encourage many
women to acquire not only land but also large areas of land through applicable policies and
reforms. Then, policymakers must also put in place communication systems to encourage more
women's access to agricultural inputs and the practice of irrigation. Finally, policy makers
must increase opportunities for women to access credit.
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