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Description of the subject. Women’s empowerment in sub-Saharan Africa, and particularly in Benin, remains
limited, largely due to uncertainty about the key factors that could strengthen it. One crucial factor is women’s
access to secure land tenure rights, especially in rural areas. Although current laws grant equal land rights,
customary practices and village autonomy weaken these rights for women, exposing them to discrimination and
higher land insecurity. Land ownership does not necessarily guarantee tenure security for women, an issue that has
received little attention.

Objectives. This study aims to analyze whether land rights (inheritance, purchase, gift) improve women’s
empowerment in the agricultural sector in Benin.

Method. The study uses data from 2,819 households, including 899 female-headed households, collected in 2021
across 44 communes in Benin. Women’s empowerment is measured using the Women’s Empowerment in
Agriculture Index (WEAI), while its determinants are analyzed using a logit model.

Results. Three key findings emerge. Only 4.78% of rural women participate in household decision-making.
Women with full land ownership (through purchase, gift, or inheritance) show higher levels of empowerment.
Income from owned land enhances tenure security and positively impacts women’s decision-making power.
Conclusions. These results suggest that inclusive land policies strengthening tenure security are crucial not only
for increasing women’s empowerment but also for improving the well-being of women, households, communities,
and the rural economy, while helping to reduce gender gaps within families.
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Autonomisation et droits fonciers des femmes dans le secteur agricole au Bénin

Description du sujet. En Afrique subsaharienne, notamment au Bénin, I’autonomisation des femmes reste limitée
a cause de I’incertitude concernant les facteurs clés comme 1’accés sécurisé a la terre. Malgré des lois égalitaires,
les coutumes et ’autonomie villageoise fragilisent leurs droits, entrainant des discriminations et des insécurités
fonciéres persistantes, un probléme encore peu étudi€.

Objectifs. Cette étude vise a analyser si les droits fonciers (héritage, achat, donation) améliorent I’autonomie des
femmes dans le secteur agricole au Bénin.

Méthode. L’analyse repose sur des données collectées en 2021 aupres de 2 819 ménages dont 899 représentés par
des femmes, répartis dans 44 communes du Bénin. L’autonomisation des femmes est mesurée a I’aide de 1’indice
WEAI (Women's Empowerment in Agriculture Index) et les déterminants par un mode¢le logit.

Résultats. Trois principaux résultats se dégagent de I’¢tude. Seulement 4,78 % des femmes rurales participent aux
prises de décision au sein de leur ménage ; les femmes disposant d’une pleine propriété fonciere (acquise par achat,
don ou héritage) présentent des niveaux plus élevés d’autonomisation ; les revenus issus de la propriété foncicre
renforcent la sécurité fonciére et ont un effet positif sur le pouvoir décisionnel des femmes.

Conclusions. Ces résultats suggerent que des politiques fonciéres inclusives renforgant la sécurité fonciére sont
essentielles non seulement pour accroitre I’autonomisation des femmes mais aussi pour améliorer le bien-étre des
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femmes, des ménages, des communautés et de I’économie rurale, tout en contribuant a réduire les inégalités de
genre au sein des familles.

Mots-clés. Genre, agriculture, pays en développement, autonomisation.

1. INTRODUCTION

While women and girls continue to face severe discrimination in all developing regions (Han et al.,
2024), gender equality remains a core goal of the 2030 Agenda for Sustainable Development. Rapid
demographic growth among women globally presents challenges for governments striving to reduce
gender gaps and empower women, challenges that are often neglected by countries prioritizing
economic growth over gender equity. In Benin, women have become increasingly visible in vital sectors
over recent decades, yet gender inequality remains insufficiently addressed. A significant shift has
occurred in rural labor division: widespread male migration to cities has left women as the dominant
agricultural workforce, a phenomenon known as the “feminization of agriculture” (Hare et al., 2007;
Doubogan, 2017; Ellé, 2022). This feminization of agriculture, often linked to male migration, is not
limited to increased female participation in farming but is also associated with a shift toward subsistence
agriculture due to constrained access to productive resources (FAO, 2011). However, this central role in
production does not automatically translate into greater empowerment, as control over land remains a
decisive factor. As a crucial labor force, rural women play an ever-greater role in rural development.
However, their contribution remains undervalued and face persistent gender discrimination, rooted in
traditional customs and patriarchy, which is reflected in particular in gender imbalances at birth
(Allendorf, 2007; Dahoun et al., 2013).

Persistent inequalities in access to productive resources, economic opportunities, and institutional
responsibilities constrain the capacity of rural socio-economic systems to achieve inclusive and
sustainable growth (FAO, 2011). By limiting women’s participation in decision-making and reducing
their control over assets, such disparities undermine productivity gains, weaken resilience to shocks, and
impede broader structural transformation processes. Women remain overrepresented in precarious,
informal, and low-paying occupations, particularly in agriculture, education, healthcare, social work,
domestic service, and cleaning sectors that are nonetheless socially and economically essential.
Globally, women account for approximately 43% of the agricultural labor force and nearly two-thirds
of unpaid and paid care work (Fanelli, 2022), a proportion that rises to nearly three-quarters in OECD
countries. This structural concentration in low-remuneration sectors contributes to persistent gender
income gaps and explains why millions of women remain trapped in poverty, with limited opportunities
for upward economic mobility (Degla et al., 2016).

Women’s empowerment has become a central issue in contemporary development debates, particularly
in rural and agricultural contexts where gender disparities in access to productive resources remain
pronounced. Grounded in principles of equity, human rights, and capability expansion, empowerment is
defined as a transformative process through which women gain greater autonomy and decision-making
power, enabling them to improve their well-being and life outcomes despite initial constraints in access
to resources and agency (Anderson & Eswaran, 2009; Kieran et al., 2015).

Through empowerment processes, women gain increased control over productive assets and strategic
life choices (Batliwala, 1995; Kabeer, 2005; Doubogan, 2017). This expanded agency contributes not
only to improved economic outcomes but also to greater resilience against adverse social and economic
shocks (Ganle et al., 2015; Ell¢é, 2022).

In this study conducted by agricultural economists, women's empowerment is defined as a dynamic
process by which they strengthen their capacity for action, their decision-making power, and their
control over economic and social resources (Kabeer, 2002; Kabeer, 2005). In the agricultural sector, this
process is closely linked to access to and control of land, a strategic productive asset (Doss, 2006;
Allendorf, 2007; Wiig, 2013; Mishra & Sam, 2016). In Benin, land access operates through two principal
systems:

— indirect rights, including loans, leases, sharecropping, and pledges, often obtained through family or
marital relationships. These arrangements generally provide conditional and insecure access to land;
— direct rights, acquired through purchase, inheritance, or gift, which confer more stable, individualized,

and formally recognized control over land.
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Direct rights provide stronger tenure security by reducing the risk of dispossession and enhancing
women’s authority over agricultural production decisions. The Beninese Land and Property Code (2013,
revised in 2017 [Gouvernement du Bénin, 2013]) seeks to formalize land tenure and promote equitable
access to individual land titles legally recognized by the state as proof of ownership. Within this
framework, direct rights are more consistent with statutory requirements and represent a potential lever
for increasing women farmers’ productivity. Secure tenure provides the stability necessary for long-term
investment, improved farm management, strategic decision-making, and enhanced household welfare
(Hounkpatin et al., 2025).

In this study, inheritance, purchase, and gift are classified as direct land rights that ensure full
ownership and tenure security for women. While secure land rights are associated with improved
agricultural productivity, the extent to which they constitute a decisive factor in women’s empowerment
within the agricultural sector remains an open empirical question that this study seeks to address.

This study aims, firstly, to determine the overall level of women's empowerment in the agricultural
sector in Benin, and secondly, to analyze the factors that determine women's empowerment in the
agricultural sector, with a focus on direct land rights (purchase, inheritance, and gift). The level of
women's empowerment is measured using the Women's Empowerment in Agriculture Index (WEAI),
which integrates agricultural decisions, asset control, household expenditures, and choices related to
health, fertility, and employment. The analysis relies on household survey data collected in 44
communes in Benin in 2021 by the National Institute of Statistics and Demography of Benin (INStaD,
2021). A logistic regression model (binary logit) was used to identify the link between land rights and
women's empowerment in the agricultural sector.

This paper is structured around a scientific background on land tenure and women's empowerment,
followed by the presentation of the methods of analysis, the results, the discussion and the conclusions.

2. SCIENTIFIC BACKGROUND
2.1. Women's land rights in Benin

In Benin, as in much of Africa, land lies at the center of economic, social, cultural, environmental, and
political dynamics (Doubogan, 2017). Increasing competition for secure access to land, particularly for
women, has made land tenure a major concern for communities and authorities (Sen et al., 2024).
Traditionally, family heads manage family land holdings. Women and young people typically receive
plots on the family estate for farming or housing (Tomavo & Degla, 2019). However, these arrangements
are rarely formalized and may be revoked after significant life events such as the death of the family
head, divorce, or marriage. This insecurity discourages major investment in the land (Souratie et al.,
2019).

Rising population pressures have further complicated this customary land allocation, making it
increasingly difficult to secure enough land for women and youth (Lawin, 2017). Another traditional
route to land access is inheritance, but women are often excluded to prevent land from passing into their
husband’s family. Preserving family land as a male lineage asset remains a strong customary norm
(Souratie et al., 2019). However, the growing application of civil inheritance laws has begun improving
women’s access to land. Besides inheritance, women and youth also access land through purchase,
rental, and customary pledges, depending on financial means and land availability (Doubogan, 2017).

Beninese law No. 2013-01 of August 14, 2013, known as the Land and Domain Code of Benin,
stipulates that all citizens — including women and youth — have equal rights to land ownership and
use, particularly in rural areas (Gouvernement du Bénin, 2013). The law positions rural land acquisition
as essential for agricultural investment and national food security. Article 367 requires the allocation of
undeveloped land to those struggling to secure access, provided they submit and implement a
development plan. This provision aims to facilitate access for women and young people seeking land
for agriculture or other productive activities.

A major initiative, the “Sécurité et Modernité Foncieres” (Land Tenure Security and Modernization)
project, is underway to create a unified national land registry integrating legal, technical, and fiscal
information (Millennium Challenge Corporation, 2020).

Women and young people often farm land through loans or leases rather than ownership (Souratie
et al., 2019). To improve security and clarity in these arrangements, the Land and Domain Code has



Women’s empowerment & land rights in the agricultural sector in Benin 176

formalized various rights of use, adapting practices from local customs. Beyond purchase and

inheritance, land access includes user rights aimed at supporting agricultural production and food

security. These user rights can offer comparable security to ownership if established for the long term.
The Code provides several contractual forms for land use:

— affermage: leasing rural land for rent;

— amodiation: leasing land in exchange for a share of the produce;

— emphyteutic lease: granting a real property right for 18-99 years, with mortgage possibilities;

— construction lease: long-term contracts requiring building on the land;

— plantation lease: requiring the planting and maintenance of trees.

Additionally, delegated user rights allow temporary land use granted by customary landowners.
Indirect tenant farming, involving contractual land use without ownership, is also regulated. Formalizing
these contracts at the local government level with assistance from the Land Commission provides legal
security, reduces disputes, and even enables farmers to use the contracts as collateral for loans from
financial institutions (Byamugisha & Dubosse, 2023). However, beyond usage rights, the effective
recognition of purchase and inheritance rights is a crucial lever for sustainably consolidating land tenure
security. The right to acquire a plot of land in full ownership and to legally pass it on to one's heirs
promotes the stability of farms, encourages long-term investment, and strengthens the economic value
of land. Securing these property rights limits intra-family and community disputes, while creating an
environment conducive to rural development (Tossou, 2022).

This dynamic is of particular importance for women's empowerment. Women's secure access to land
ownership, as well as the recognition of their inheritance rights, reduces their economic dependence,
improves their investment capacity, and strengthens their bargaining power within the household and
the community (Akanro et al., 2023). By guaranteeing women the right to purchase, inherit, and freely
dispose of land, land reforms contribute not only to social justice and gender equality, but also to
improved agricultural productivity, food security, and household well-being.

Thus, the link between secure usage rights, fully recognized property rights and equal access for women
constitutes a fundamental pillar of inclusive, stable land governance that promotes sustainable
development.

This study examines the role of land rights specifically acquisition through purchase, inheritance, and
gift in shaping women’s empowerment within the agricultural sector in Benin. It analyzes how the legal
recognition and security of these rights reinforce land tenure security, stimulate agricultural investment,
facilitate access to financial services, and strengthen women’s bargaining power and participation in
household and community-level decision-making processes.

2.2. Land tenure and women’s empowerment

In recent years, women’s empowerment has become a priority for the United Nations, NGOs, and
national governments (Tomavo & Degla, 2019). Key international events from the 1970s to the 1990s —
including the Mexico (1975), Copenhagen (1980), Nairobi (1985), and Beijing (1995) conferences —
were milestones in advancing women’s rights (Ellé, 2022). Despite progress, significant gaps remain,
and two decades after Beijing, women’s situation still demands substantial improvement. Women’s
empowerment is crucial for them to fully enjoy fundamental rights (Sen et al., 2024). It involves shifts
in women’s aspirations, capabilities, and the environments influencing their choices and daily
interactions (N'cho N'cho, 2020). Scholars view empowerment both as a developmental goal and as a
transformative process (Lukyamuzi et al., 2025). Empowerment, understood as a process of
transformation, refers to a progressive dynamic through which individuals or social groups initially
positioned in conditions of subordination acquire the effective capacity to make strategic life choices
and influence decisions that affect their livelihoods (Doubogan, 2017). This perspective emphasizes
both agency and structural change, recognizing empowerment as multidimensional and context-specific.
So, empowerment means women have equal opportunities to earn a living, engage in political life, and
access health and education, which can protect them from exploitative systems and improve their well-
being (Agarwal, 1994; Kabeer, 2002; Ganle et al., 2015). This study defines women’s empowerment as
a process through which women gain resources, freedom, and power to enhance their decision-making
autonomy and contribute to their development and well-being.
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Education and training play a pivotal role in women’s economic empowerment, enhancing critical
thinking, well-being, and socio-economic independence (Samarakoon & Parinduri, 2015; Abrar-ul-haq
et al., 2017). Each additional year of primary schooling for girls leads to higher wages, fewer children,
and a lower likelihood of early marriage (Sen et al., 2024). Education thus serves as both a catalyst for
individual progress and a tool for broader social change.

Improving women’s control over land ownership is another significant pathway to empowerment,
increasing women’s bargaining power in household decisions (Goli et al., 2025). Landowning women
enjoy a stronger fallback position and greater decision-making power than landless women, making
them more likely to influence household choices (Allendorf, 2007; Souratie et al., 2019). Despite their
active role in agriculture, however, women’s land rights remain limited in many contexts.

In Benin, inheritance is the primary means of acquiring land and is predominantly patrilineal, meaning
women’s land rights are often defined through their relationships with male relatives. Although few
Beninese women own land, some do. In 2019, women headed 15% of all households (author’s
calculations based on Benin’s national agricultural census, 2019). Many female landowners are widows
who inherited property after their husbands’ deaths, though ethnic and local practices also shape
inheritance patterns. Some families choose to give land to daughters in the absence of sons or when they
have extensive land to divide (Lawin, 2017). Additionally, urban women with higher incomes
increasingly purchase land independently, and it has become more common for couples to register
jointly owned property in both spouses’ names (N'cho N'cho, 2020).

In recent years, women activists in Benin have championed equal land rights as a crucial issue in
combating poverty, improving employment opportunities, and ensuring food security. For example, the
NGO Tonkouro conducts awareness-raising campaigns aimed at promoting women’s access to land
ownership in rural areas. Similarly, WILDAF-Benin (Women in Law and Development in Africa, Benin
Chapter), LAMBASSA ICA Benin, and the Association of Women Leaders Sitsope le Refuge—Benin
implement interventions designed to enhance women’s equal access to land, agricultural training, and
legal support services. These initiatives seek to dismantle persistent social and cultural barriers that
restrict women’s land ownership and control. By addressing structural constraints, such actions
contribute to improving women’s tenure security and fostering their economic empowerment (Meinzen-
Dick et al., 2014). Women’s secure access to land is increasingly recognized as essential not only for
gender equality but also for broader economic and social development. Given this context, analyzing
how land rights influence women’s empowerment in Benin’s agricultural sector has become both timely
and critical.

3. METHODOLOGICAL FRAMEWORK
3.1. Materials

The units of observation and analysis for this study are households, represented by their heads of
household. The study relies exclusively on data from the 2021 survey conducted by the National Institute
of Statistics and Demography (INStaD, 2021), which covered a representative sample of households in
all departments of Benin.

A total of 2,819 households were interviewed, 1,920 headed by men and 899 headed by women. The
INStaD questionnaire focused on land tenure (purchase, inheritance, gift), household income, and
attitudes toward gender equality and women's empowerment.

The survey also included qualitative modules, in the form of focus groups, to better understand access
to agricultural credit and land rights, and to triangulate the information collected through the
questionnaires. Field observations conducted by INStaD helped ensure the reliability and consistency
of the data.

The quantitative analysis of the INStaD data was performed using descriptive statistics, the Logit
model, and the Women's Empowerment in Agriculture Index (WEAI). All statistical analyses were
carried out using STATA version 15.1.
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3.2. Statistical methods

One of the primary objectives of this research is to assess the level of women’s empowerment in the

agricultural sector. To this end, the Women’s Empowerment in Agriculture Index (WEAI) was

employed. The WEAI was developed in 2012 through a collaboration between the Food and Agriculture

Organization (FAQO), the International Food Policy Research Institute (IFPRI), and the Oxford Poverty

& Human Development Initiative (OPHI). It provides a standardized and multidimensional framework

for measuring women’s participation and empowerment across agricultural and decision-making

domains.
The WEALI is structured around five domains of empowerment, each measured through specific

indicators:

— decision-making in agricultural production: participation in decisions regarding crop production,
selection of inputs, and adoption of agricultural techniques;

— access to and control over productive resources: authority over the ownership, use, and management
of land, livestock, agricultural equipment, and other inputs;

— access to credit and control over income: the ability to obtain financial resources and to make
autonomous decisions regarding income allocation;

— participation in household decision-making: influence over decisions related to consumption,
healthcare, education, and household investments;

— participation in community life: membership and active involvement in local groups and associations,
access to information, and engagement in collective action.

Each domain is operationalized through binary or proportional indicators that are aggregated to
compute an overall empowerment score. This composite index enables comparative analysis across
individuals, households, and regions, and facilitates the identification of specific dimensions where
policy interventions may be required.

Notwithstanding its methodological robustness, the WEAI presents several potential limitations. First,
social desirability bias may arise if respondents provide answers aligned with perceived normative
expectations rather than their actual circumstances. Second, the index predominantly captures
quantifiable dimensions of empowerment and may insufficiently reflect informal power relations, intra-
household negotiations, or deeply embedded socio-cultural constraints. Third, contextual variability in
farming systems and production scales may affect the relevance or interpretation of certain indicators.
To mitigate these limitations, several methodological safeguards were implemented in this study. First,
data triangulation was conducted: responses from the INStaD survey were complemented by focus
group discussions and field observations, enabling cross-validation and enhancing data reliability.
Second, internal consistency checks were applied through redundant or differently phrased questions
designed to detect response inconsistencies. Third, statistical diagnostics were performed to identify
extreme values and inconsistencies in the WEAI indicators, thereby reducing the potential impact of
reporting bias.

Through these methodological controls, the application of the WEAI to the INStaD dataset allows for
a rigorous and nationally representative assessment of women’s empowerment across all departments
of Benin. In line with the WEAI framework, five domains encompassing 10 indicators were defined
(see Table 1). Each domain was assigned equal weight, as were the indicators within each domain,
ensuring balanced representation of the multidimensional nature of empowerment.
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Table 1. The domains, indicators, and weights in the WEAI index —
Les domaines, indicateurs et pondérations de l'indice WEAL
Domain Indicator Weight
Production Decisions about productive input 1/10
Autonomy in production 1/10
Resources Ownership of assets 1/15
Purchase, sale, or transfer of assets 1/15
Access to and decisions about credit 1/15
Income Control over use of income 1/5
Leadership Group member 1/10
Speaking in public 1/10
Time Workload 1/10
Leisure 1/10
Source: adapted from Alkire et al. (2013) — adapté de Alkire et al.(2013).

The five empowerment domains (5DE) are measured by a number between 0 and 1, with the higher
value of 1 signifying greater empowerment. The formula for calculating the 5DE is as follows:

S5DE=1-MOwithM0=H XA Eq1l

where H is the proportion of inadequate individuals (taking all 10 indicators into account). An individual
is inadequate when the weighted sum of the values of the 10 indicators (inadequacy score) is strictly
greater than 0.2 (20%) (Doubogan, 2017). In other words, an individual is adequate when the inadequacy
score for the 10 indicators is less than or equal to 0.2 (20%); 4 is the average inadequacy score, i.e. the
proportion of domains in which inadequate individuals have not reached a satisfactory level. To reach a
satisfactory level in a given domain, the inadequacy score of the domain indicators must be less than or
equal to 20% (Alkire et al., 2013) ; MO: the inadequacy index.

This formula shows that the women's 5DE index can be improved by reducing the percentage of
inadequate women (H), or the proportion of areas in which inadequate women do not have a satisfactory
level.

In addition, the Gender Parity Index (GPI) reflects the percentage of women who have achieved the
same level of autonomy as men in their households. For households where gender parity has not yet
been achieved, the GPI sub-index shows the overall gap to be bridged by women to reach the same level
of autonomy as men. GPI is also measured by a number between 0 and 1, with the higher value of 1
indicating greater gender parity.

The formula for calculating the GPI index is :

GPI =1 — (Hgp; X Igpy) Eq 2

with Hepr: proportion of households without gender parity; Igp;: average empowerment gap, indicating
the difference women need to bridge to reach the same level of autonomy as their male counterparts.

Based on the two sub-indices SDE and GPI, the WEALI is then an aggregate index that shows, on the
one hand, the level of empowerment of women in their households and in the community and, on the
other, the level of inequality between women and men within the household. The SDE empowerment
index accounts for 90% of the WEAI value, while the gender parity index (GPI) contributes 10%
(Lukyamuzi et al., 2025).

The WEALI formula is as follows:

WEAI = 0.9 X 5DE + 0.1 X GPI Eq3

Improvement in either the SDE or GPI index leads to an overall improvement in the WEAI. The WEAI
is then generated for each mode of women's land ownership in each household. It is then possible to
model the factors influencing this women's empowerment index. Various models, including two-stage
regression analysis (Kanono, 2015) and the binomial logit model (Bashir et al., 2013; Sheikh et al.,
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2013; Abdullah et al., 2019) were used to determine the factors influencing household vulnerability to
women's empowerment. Sharaunga et al. (2015) also used the binomial logit model to assess the impact
of women's empowerment in agriculture on household vulnerability to food insecurity. This study used
the logit model and in the binary logistic regression framework, there is one dependent variable which
therefore takes two possible modalities since: the WEALI is transformed into a binary variable that takes
the value of 1 for empowered women (a woman is considered autonomous here if she has achieved
satisfactory results in four of the five empowerment domains, or if she has achieved satisfactory results
in at least 80% of the weighted indicators or if her WEALI index is greater than 0.2 [Alkire et al., 2013])
and a value of 0 for the non-empowered woman (WEALI less than or equal to 0.2 [Alkire et al., 2013]).
Essentially, the estimated logistic regression gives the probability of a woman falling into one of these
two categories as a function of one or more explanatory variables, which can be continuous or
categorical (Pervaiz et al., 2017; Abdullah et al., 2019). The cumulative logistic model can be expressed
econometrically as shown in equation 4:

P, =EY =1|X;) = 1/(1 + e~ FotLBiX0)) Eq 4

where P; is the probability of a household being autonomous given Xj; Y = 1 indicates an autonomous
household; X; represents the i explanatory variable for women's autonomy; Sy and f3; are regression
coefficients; and e is the base of the natural logarithm.

Equation 4 can also be written as follows:

Pi=1/(1+e™%) Eq5

where Z; = (B + Y f:X). Equation 5 is known as the cumulative logistic distribution function. If P; is the
probability of a woman being autonomous, then 1 - P; is the probability of a household being non-
autonomous. Therefore:

1—P, =1/(1 + e%) Eq6

Equation 6 can be rearranged to:
P/(1—P) = (1+e?%)/(1+e %) =e% Eq7
The term P; /(1 - P;) is called the odds ratio in favor of women's autonomy, representing the ratio of
the probability of being autonomous to the probability of being non-autonomous. Taking the natural
logarithm of Equation 7, we get:
Li = ln(Pl/(l - Pl)) = Zi = ﬁo + ﬁle + ﬁZXZ R ﬁan Eq 8

Here, L; is the log of the odds ratio and is known as the logit or logistic regression model for women's
empowerment. After incorporating the disturbance term p into Equation 8, the logit model is:

n
Li=ﬁo+ZﬂiXi+Mi Eq9
=1

The parameters Sy and S, B2 ... f» in Equation 9 are estimated using the maximum likelihood (ML)
method.
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Descriptions of the variables thought to influence women's empowerment and included in the
empirical model are given in the following table. These variables include household size, women's land
access patterns in addition to other household socio-economic characteristics. Socio-economic
characteristics influencing women's empowerment include household income, age of household head,
education level, group membership, marital status of household head and area farmed (Hounkpatin et al.,
2025). Given that women in rural areas are largely dependent on agriculture for their livelihoods
(Souratie et al., 2019), women's empowerment is greatly influenced by their level of access to productive
resources including land that affect agricultural productivity (Doubogan, 2017). It has been hypothesized
that women's access to and control over physical/material assets is positively associated with the
likelihood of a woman becoming self-reliant because these assets are essential to the pursuit of
sustainable agricultural and off-farm livelihood strategies. These assets include ownership and control
of land and land areas, as well as the goods and services they produce (Kadjegbin et al., 2018).

The description of the variables that are used in this research is presented in table 2 and the describable

statistics in table 3.

Table 2. Description of the model variables — Description des variables du modéle.

Variable | Description | Nature/value
The outcome or dependent variable

Autonomy (WEAI) Empowerment is measured by 1= empowerment index > 0.2
adequacy scores in the five (autonomous) and 0 =
empowerment domains empowerment index < 0.2 (non-

autonomous)

Control or explanatory variables

Age Age of head of household Continuous (year)

Education level Household head’s formal Binary with 0 = none formal
education instruction, 1 = yes formal

education

Household size

Household size expressed by the
number of individuals within the
household

Continuous (number of persons)

Land area

Total surface area planted

Continuous (ha)

Property rights (purchase and
inheritance)

Women landowner by right of
purchase and/or inheritance

Binary with 1 =yes and 0 =no

Property rights (gift)

Women's access to land by gift

Binary with 1=yes and 0 = no

Property rights (loan)

Women's access to land through
loans

Binary with 1=yes and 0 = no

Property rights (rental)

Women's access to land through
rental

Binary with 1=yes and 0 = no

Property rights (sharecropping)

Women's access to land through
sharecropping

Binary with 1=yes and 0 = no

Credit access

Access to finance

Binary (0 =no and 1 = yes)

Professional organisation

Membership of a professional

Binary (0 =no and 1 = yes)

organization
Marital status Marital status of head of Binary with 1= living as a couple
household (married or free union) and 0 =

living alone (single, divorced,
widowed)

Farm income

Income from agricultural
production in terms of net margin
per hectare

Continuous (amount in CFA
francs-ha™')

2021).

Source: computed from national statistics — calculé sur la base de statistiques nationales (INStaD data, ERP-SWEDD,
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Table 3. Descriptive statistics of some variables — Statistiques descriptives de quelques variables.
Variable Total sample (899) Sample of autonomous | Sample including t-test
women (271) non-autonomous
women (628)
Mean SD Mean SD Mean SD
Age 47.199 14.075 48.6 14.8 46.6 13.7 -1.90*
Education level | 0.169 0.275 0.395 0.490 0.072 0.258 -10.27***
Household size | 3.978 1.965 3.37 1.72 4.24 2.01 6.67***
Land area 0.323 0.384 0.350 0.424 0.313 0.366 -1.24
Property rights 0.117 0.322 0.251 0.434 0.061 0.239 -6.79%**
(purchase and
inheritance)
Property rights 0.159 0.365 0.114 0.319 0.178 0.383 2.59**
(gift)
Property rights 0.489 0.500 0.391 0.489 0.532 0.499 3.93%*x
(loan)
Property rights 0.117 0.322 0.103 0.305 0.124 0.330 0.92
(rental)
Property rights 0.115 0.320 0.140 0.348 0.105 0.307 -1.44
(sharecropping)
Credit access 0.6829811 | 0.4655739 | 0.779 0.416 0.642 0.480 -4.32%%*
Professional 0.321 0.467 0.273 0.446 0.342 0.475 2.09*
organisation
Marital status 0.268 0.443 0.251 0.434 0.275 0.447 0.77
Farm income 118,599.7 35,925.49 | 130,029 41,119 113,667 32,242 | -5.82%**
Source: computed from national statistics — calculé sur la base de statistiques nationales (INStaD data, ERP-SWEDD,
2021).

We have strengthened the empirical strategy by explicitly testing for multicollinearity, model
specification, and potential endogeneity concerns.

First, we assessed multicollinearity using the Variance Inflation Factor (VIF). The mean VIF is 1.44,
which is well below commonly accepted thresholds (e.g., 5 or 10), indicating no problematic collinearity
among the explanatory variables (Gujarati & Porter, 2009).

Second, we evaluated model specifications using the Ramsey RESET test. The test yields F = 3 with
p <0.01, suggesting potential functional form misspecification. To address this, we estimated alternative
model specifications, including nonlinear terms and reduced-form models. The main results remain
qualitatively unchanged, confirming the stability of our findings.

Third, we report information criteria (AIC = 1,580.65; BIC = 1,695.28), which support a parsimonious
specification relative to alternative models.

Finally, regarding endogeneity, we acknowledge that certain covariates (e.g., land rights) may be
jointly determined with women’s autonomy. While data limitations prevent the use of strong external
instruments, we mitigate this concern by (i) including a rich set of control variables capturing
socioeconomic and household characteristics, and (ii) testing alternative specifications. The consistency
of results across these specifications suggests that endogeneity is unlikely to drive the main conclusions.

4. RESULTS
4.1. Household characteristics in the study area

In Benin, women mainly have access to land by indirect means, such as loans (48.94%), sharecropping
(11.45%), rental (11.79%) and donation (15.91%) (Table 4a). In contrast to indirect access, 60.74% of
men own their land (through purchase or inheritance), compared with only 11.79% of women. In terms
of access to credit, 36% of households in the study area have access (Table 4b). In fact, women (60%)
have a higher rate of access to credit than men (40%). The average age of women in the study area is
47, compared with 42 for men. Women farm an average of 0.3 ha, compared with 2.3 ha for men
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(Table 4b). Over half (67.5%) of women and over a third (46%) of men have no education. Roughly,
the same proportion of women and of men have primary education level (respectively 20% and 23%).
These figures are more contrasted for secondary education (20.5% for men and 12.5% for women).
None of the women in the sample attained education beyond the secondary level, whereas
approximately, 10% of men held a university degree. About half the women in the sample are married
(53.84%) or widowed (38.71%) (Table 4c).

Table 4a. Household-heads’ characteristics in the study area — Caractéristiques des chefs de ménage dans la
zone d étude.

Sex Sample size | Land access mode (%)
Loan Donation Rent Share- Property rights
cropping (inheritance/purchase)
Male 1,920 19.48 4.84 12.55 245 60.74
Female 899 48.94 1591 11.79 11.45 11.79
Total 2,819 28.88 8.37 12.31 5.36 45.15

zone d’étude.

Table 4b. Household-heads’ characteristics in the study area — Caractéristiques des chefs de ménage dans la

Sex Sample size | Average age | Total land Cropping Credit OP member
(year) (ha) land (ha) access (%) (%)

Male 1,920 42.91 3.89 23 40.41 86.80

Female 899 47.19 0.53 0.3 59.58 13.19

Total 2,819 44.28 3.2 1.9 36.07 77.72

zone d’étude.

Table 4c. Household-heads’ characteristics in the study area — Caracteéristiques des chefs de ménage dans la

Sex Sample size | Literacy (%) Marital status (%)

None | Primary | Secondary | Higher | Single | Married | Widow | Other
Male 1,920 46 23 20.5 10.5 4.58 90.20 2.65 2.55
Female 899 67.5 20 12.5 0 1.67 53.84 38.71 5.78
Total 2,819 56.75 | 21.5 16.5 5.25 3.65 78.62 14.15 3.58

Source: computed from national statistics — calculé sur la base de statistiques nationales (INStaD data, ERP-SWEDD,
2021).

4.2. Global Women Empowerment in Agriculture Index (WEAI)

Triangulation of the empirical data reveals that an individual is considered globally inadequate for the
ten SDE indicators when the weighted sum of their values (inadequacy score) exceeds 20%. The findings
reveal a very high level of inadequacy across the ten indicators of the Five Domains of Empowerment
(5DE) within the study community. Specifically, 95.22% of women are classified as disempowered
(Table 5), indicating that only 4.78% reach the established empowerment threshold. This result reflects
limited female participation in household decision-making and agricultural activities.

Comparative analysis shows that men exhibit higher levels of empowerment across all five domains:
— production decisions;
— access to and control over resources;
— income management;
— leadership and community participation;
— time allocation.

Among women identified as disempowered (95.22%), the average empowerment deficit is 57.35%,
implying that they fall short of the required adequacy threshold in more than half of the assessed
indicators (Table 5). This substantial deficit underscores the magnitude of gender disparities in decision-
making power.
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These inequalities are further reflected in the SDE index scores, which stand at 0.45 for women and
0.69 for men. The pronounced gap between these scores highlights a significant gender imbalance to the
detriment of women, indicating their relative marginalization in both household governance and
agricultural management.

Moreover, table 5 shows that 94.65% of households (Hgpi)do not achieve gender parity in decision-
making. In the majority of surveyed households, women remain underrepresented in strategic decisions
concerning domestic management and farm-related activities.

These results underscore the need for targeted interventions aimed at strengthening women's access to
productive resources, improving their decision-making power, and promoting more inclusive domestic
and agricultural governance. They also highlight the importance of land reforms and public policies that
promote gender equality in order to reduce the observed structural inequalities. In only 5.35% of
households (1-Hger) do women have equal or greater participation in decision-making than men.
Furthermore, in households where gender parity is not respected, women face average gap of 57.32%
(Iger) in autonomy compared to their male counterparts. With Benin's Women's Empowerment Index
(5DE) and Gender Parity Index (GPI) at 0.45 and 0.535 respectively, the overall WEAI stand at 0.458
(Table 5). Women's participation in household decision-making is particularly low, with only 4.78%
adequately involved in decision-making processes (1-H) within both the household and on farms. This
indicates that men predominantly control decision-making in Benin's agricultural areas.

Table 5. WEALI global presentation — Présentation globale de l'indice WEAL
Index Global

Female Male
Proportion of inadequate individuals (H) 95.22% 56.82%
Proportion of adequate individuals (1 - H) 4.78% 43.17%
Average inadequacy score (A) 57.35% 53.76%
Inadequacy index M0 =H x A) 54.61% 30.54%
Empowerment Index 5DE (1 - M0) 0.45 0.69
Number of individuals (N) 899 1,920
Proportion of households without gender parity (Hap1) 94.65% -
Proportion of households with gender parity (1 - Hoe) 5.35 -
Average empowerment gap (Igpr) 57.32% -
Index GPI (1 - Hgpix Igp1) 0.54 -
Number of dual households (N) 484
WEALI (0,9 x SDE + 0,1 x GPI) 0.458
Source: computed from national statistics — calculé sur la base de statistiques nationales (INStaD data,
ERP-SWEDD, 2021).

4.3. Women's empowerment level following various types of access mode to land

Based on the results presented in figure 1, the SDE empowerment index for women is highest for those
working on plots acquired through inheritance or purchase (0.478), followed by sharecroppers (0.434),
land tenants (0.313),) and those with plots obtained through loan (0.256). Women's participation in
household decision-making (5DE) is greater for those owning plots and, to a lesser extent, for
sharecroppers (empowerment indices of 0.478 and 0.434, respectively) compared to other forms of land
access such as rental (0.313) and loan (0.256). Expanding women’s ownership of agricultural land
through inheritance or purchase could enhance their empowerment. Land security encourages women
to invest in soil fertility and improve agricultural productivity without the fear of expropriation
(Hounkpatin et al., 2025).

The observed variations in gender parity and in the average gender empowerment gap across different
land acquisition modes suggest that the nature of land rights differentially affects intra-household
decision-making dynamics. Certain modes of acquisition — such as land purchase — are associated with
relatively higher levels of gender parity. In contrast, acquisition through inheritance or gifts may
perpetuate or reinforce pre-existing gender inequalities.

This heterogeneity indicates that not only access to land, but also the quality and security of land rights,
play a critical role in shaping women’s bargaining power within the household. Land acquired through
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purchase often confers stronger tenure security, which may enhance women’s capacity to participate in
decisions regarding agricultural production, income allocation, and investment. Conversely, land
accessed through customary or socially mediated mechanisms may provide nominal rights without
guaranteeing effective control. As a result, women’s decision-making authority may remain constrained
despite formal or customary recognition of rights. Therefore, more secure and individualized land rights
appear to reduce the gender empowerment gap, whereas precarious or socially conditioned access can
exacerbate women’s economic dependence and decision-making marginalization. Notably, the women’s
empowerment in agriculture index is highest among women who own land (0.490), followed by those
with land use rights through sharecropping (0.440), rental agreements (0.331), and loans (0.280).

Women’s Empowerment in Agriculture Index (WEAI)

Property rights
Rent
Share-cropping

Loan

Gift

o

0,1 0,2 0,3 0,4 0,5 0,6

m WEAI

Figure 1. WEAI according to women’s land access modes — WEAI selon les modes d'accés des femmes au foncier.

Source: computed from national statistics — calculé sur la base de statistiques nationales (INStaD data, ERP-SWEDD, 2021).

4.4. Determinants of women's empowerment in the agricultural sector

The estimated parameters and marginal effects of the significant variables derived from the regression
analysis on the determinants of women's empowerment in the agricultural sector are presented in
table 6. Six explanatory variables with statistically significant coefficients were retained from the
analysis in table 6: land rights (purchase and inheritance), land rights (rental), level of education,
household size, age, and credit. The coefficient for property rights (purchase and inheritance) is positive,
indicating that greater land ownership is associated with increased female empowerment in the
household (Sraboni et al., 2014; Goli et al., 2025). In other words, when women own more land, their
decision-making power and living conditions improve (Stanley et al., 2015; Goli et al., 2025).
Conversely, women who rent agricultural land or belong to larger households tend to have lower levels
of empowerment. Renting land reduces women’s autonomy, while larger households increase daily
expenses, which in turn diminishes their decision-making power. Furthermore, woman's education and
age significantly influence their level of empowerment: higher education increases the likelihood of
household autonomy (Devi et al., 2024), and older age also contributes, though to a lesser extent. Access
to credit further enhances women’s chances of autonomy. Variables such as marital status, available area,
farm income (FCFA-ha'), farmers' organization membership (OP), land rights (gift), land rights (loan)
and land rights (rental) do not significantly affect women's empowerment in the area.

Overall, property rights increase the probability of women's empowerment in the household by 11.4
percentage points. Educated women are 34.5 times more likely to participate in household decision-
making, while older women are 1.4 times more likely to do so, while access to MFI credit increases
their empowerment probability by 6.1 percentage points.
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Table 6. Estimated parameters of the logit model for women's empowerment — Parameétres estimés du modele
logit pour l'autonomisation des femmes.

Variables Coefficients V4 P>/z/

Age 0.011*(0.062) 1.83 0.068
Education level 2.189*** (0.228) 9.57 0.000

Size -0.293*** (0.049) 9.57 0.000

Land area 0.253(0.230) 1.10 0.272

Property rights (purchase and inheritance) 0.724**(0.385) 1.88 0.050

Property rights (gift) -0.570 (0.440) -0.29 0.195

Property rights (loan) -0.393(0.295) -1.33 0.183

Property rights (rental) -0.686*(0.378) -1.81 0.070

Credit 0.392%(0.214) 1.83 0.068

OP -0.045(0.208) -0.22 0.826

Marital status 0.101 (0.200) 0.51 0.612

Farm income(FCFA ha!) 0.003 (0.003) 0.96 0.337

Cons -1.282* (0.689) -1.86 0.063
Observations 899

LR chi2(7) 227.61

Prob > chi2 0.0000

Pseudo R2 0.2168

Source: computed from national statistics — calculé sur la base de statistiques nationales (INStaD data, ERP-SWEDD,
2021); Figures in brackets are standard deviations: ***= significant at 1%, ** = significant at 5%, * = significant at
10% — Les chiffres entre parenthéses correspondent aux écarts-types : ***** = significatif au seuil de 1 %, ** = significatif
au seuil de 5 %, * = significatif au seuil de 10 %.

5. DISCUSSION

The application of the Women’s Empowerment in Agriculture Index (WEAI) in Benin highlights the
multidimensional and interdependent nature of women’s empowerment. The fact that only 4,78% of
women participate in decisions related to agricultural production reveals a high concentration of
decision-making power in the hands of men. This low participation in the five key areas — production,
resources, income, leadership, and time management — reflects not only persistent gender inequalities
but also potential inefficiencies in resource allocation within farming households (Quisumbing et al.,
2021).

These findings confirm that empowerment cannot be understood as an isolated variable. It results from
the interaction of economic, institutional, and sociocultural factors. In this regard, women's
empowerment is associated with gains in agricultural productivity and social well-being (Anik &
Rahman, 2020), as well as positive externalities in terms of health and access to services (Fielding &
Lepine, 2017).

In this context, the feminization of agriculture in Benin, partly linked to male migration, is not limited
to an increase in women's participation in productive activities. It is accompanied by a shift towards
subsistence farming, often constrained by limited access to productive resources (FAO, 2011). However,
this increased centrality of women in agricultural production does not automatically translate into greater
empowerment. Empirical results show that effective control of land remains a determining factor in
decision-making power.

The role of income also appears central to the dynamics of empowerment. Increased female
contributions to household expenses are positively correlated with women's participation in decision-
making, which aligns with models of intra-family negotiation where power depends on individually
controlled resources. However, as Kabeer (2002) points out, economic power does not automatically
confer decision-making power, particularly in contexts marked by patriarchal norms.

Assessing this relationship remains challenging due to the shortcomings of existing measurement
tools. While the WEALI index quantifies several important dimensions of empowerment, it does not fully
capture its qualitative aspects, notably social norms, intra-family power relations, and subjective
perceptions (International Food Policy Research Institute, 2012). In the Beninese context, these
dimensions play a crucial role in women's actual capacity to exercise decision-making power, regardless
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of their economic involvement. Therefore, the interpretation of the results must incorporate these
persistent socio-cultural constraints.

Furthermore, the low levels of women's participation in decision-making must be considered within
the context of diverse socio-institutional frameworks. Customary norms, kinship systems, and land
practices vary across regions and socio-cultural groups, influencing access to resources and decision-
making power in different ways (Meinzen-Dick et al., 2014). This heterogeneity helps explain the
persistence of low levels of empowerment, even in contexts where women play a central economic role.

In this context, land ownership emerges as a key driver of empowerment. Secure access to land not
only strengthens decision-making power but also influences agricultural practices and production
strategies. Women play a crucial role in activities such as sowing, water management, seed selection,
and crop diversification, contributing to the sustainability of agricultural systems.

The distinction between subsistence farming, often practiced by women, and commercial agriculture,
more frequently controlled by men, reflects differing approaches to resource use. While the former
contributes to household food security, the latter prioritizes economic profitability. Thus, women's
access to land is of collective importance, supporting both food resilience and environmental
sustainability.

Finally, education and access to credit are complementary levers for empowerment. Education
strengthens analytical skills, access to information, and self-confidence, thereby fostering sustainable
empowerment (Tomavo & Degla, 2019). Similarly, financial inclusion improves women's investment
capacity, although its effectiveness depends on the institutional context and financial literacy support.
These results highlight the need for integrated approaches combining land tenure security, financial
inclusion and transformation of social norms.

6. CONCLUSIONS

This study reveals a low overall level of empowerment among rural women in Benin, with only 4,78%
reporting active participation in decisions related to agricultural production and household management.
The observed gap in the Five Domains of Empowerment (SDE) index (0.45 for women compared to
0.70 for men) confirms the presence of a structural asymmetry in control over productive resources and
decision-making authority. However, these inequalities cannot be interpreted independently of the land
tenure and territorial contexts in which they are embedded.

Our findings show that women who hold land ownership rights achieve higher levels of empowerment
(5DE = 0.50) than those who access land through indirect arrangements such as borrowing,
sharecropping, or rental agreements. This result underscores the central importance of land tenure
security as a determinant of agency. Nevertheless, access to land is shaped by broader structural
dynamics. Large-scale land acquisitions reduce the availability of agricultural land for rural
communities, intensifying competition and disproportionately constraining women'’s access, particularly
in contexts where customary and inheritance systems already disadvantage them.

At the intra-household level, forms of “family-based land appropriation™ further restrict women’s
effective land rights. Even where statutory reforms formally recognize gender equality, customary norms
may limit women’s inheritance rights or condition land use on male authority. These informal
institutional mechanisms perpetuate tenure insecurity, reduce incentives to invest in sustainable
agricultural practices, and weaken women’s bargaining power within households.

Importantly, these dynamics are not spatially uniform. Land tenure systems, socio-cultural norms, and
economic pressures vary between southern regions characterized by high demographic density and
intense land pressure, and northern regions where land abundance and distinct social institutions prevail.
Regional disaggregation of the data would allow for the identification of territorial disparities in
empowerment outcomes and in the effects of land rights.

Overall, the empowerment of rural women depends not only on individual-level factors such as
education, income, or access to credit, but also on structural conditions related to land governance, rural
transformation processes, and intra-household power relations. Policies aimed at strengthening women’s
empowerment in agriculture should therefore integrate:

— the legal recognition and effective enforcement of women’s land rights;

— improved regulation and transparency of large-scale land acquisitions;

— alignment of statutory reforms with customary inheritance practices;

— territorially differentiated approaches adapted to regional socio-economic contexts.
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Ultimately, women’s access to land should be understood not solely as a matter of gender equality, but
also as a question of distributive justice, environmental sustainability, and the long-term economic
resilience of rural areas.
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