
ORIGINAL RESEARCH
published: 07 August 2020

doi: 10.3389/fsufs.2020.00117

Frontiers in Sustainable Food Systems | www.frontiersin.org 1 August 2020 | Volume 4 | Article 117

Edited by:

Ephraim Maduhu Nkonya,

International Food Policy Research

Institute, United States

Reviewed by:

Alisher Mirzabaev,

Center for Development Research

(ZEF), Germany

Gabriel da Silva Medina,

University of Brasilia, Brazil

*Correspondence:

Gaudiose Mujawamariya

g.mujawamariya@cgiar.org

Specialty section:

This article was submitted to

Land, Livelihoods and Food Security,

a section of the journal

Frontiers in Sustainable Food Systems

Received: 12 December 2019

Accepted: 29 June 2020

Published: 07 August 2020

Citation:

Kinkingninhoun Medagbe FM,

Komatsu S, Mujawamariya G and

Saito K (2020) Men and Women in

Rice Farming in Africa: A

Cross-Country Investigation of Labor

and Its Determinants.

Front. Sustain. Food Syst. 4:117.

doi: 10.3389/fsufs.2020.00117

Men and Women in Rice Farming in
Africa: A Cross-Country Investigation
of Labor and Its Determinants
Florent Mahoukede Kinkingninhoun Medagbe 1, Shota Komatsu 2,

Gaudiose Mujawamariya 3* and Kazuki Saito 4

1 Economics and Sociology for Rural Development (ESRD), Faculty of Agronomic Sciences, University of Abomey Calavi,

Abomey-Calavi, Benin, 2Department of Agricultural and Resource Economics, The University of Tokyo, Bunkyo-Ku, Japan,
3 Africa Rice Center, Immeuble FOFIFA Ampandrianomby, Antananarivo, Madagascar, 4 Africa Rice Center, Bouaké, Côte

D’Ivoire

Women make significant contribution to rice farming, processing, and marketing, but

only have limited access to technical knowledge and technologies that can reduce their

drudgery and labor bottlenecks, and provide them with additional income. Women also

oversee the reproductive responsibilities. This paper comparatively investigates the role

of women in rice farming across four countries (Burkina Faso, Côte d’Ivoire, Madagascar,

Sierra Leone) by examining the labor time distribution and its resulting income for men

andwomen. It also assessed the determinants of their labor inputs in different rice farming

environments. Results show that women and men spend on average 1–3 h per day in

rice production, making 45–135 working days of involvement in annual rice cultivation.

Looking into the distribution of labor input provision in productive activities, it is found that

apart from the specific activity of rice parboiling, which is practiced in certain countries

mostly by women, men are the ones more engaged in rice farming. The specific labor

input depends on several factors including the farm size, time spent on non-agricultural

activities, and access to production equipment. These results provide the first evidence

to that women farmers do not necessarily spend more time than men in rice cultivation

in Africa, as it is often assumed. Certainly, across countries and systems, and also

within male and female farmers categories, there are heterogeneous labor inputs and

associated determining factors and incomes. Male farmers earn higher income than

female farmers in the different productive activities, except only for rice parboiling. This

finding indicates that increasing labor input for rice would not result in higher income for

female farmers. Female farmers might find better options in other agricultural activities

such as food processing.

Keywords: labor, gender, sub-Saharan Africa, rice farming, gender roles, econometric analysis, percentiles

INTRODUCTION

Women constitute a significant resource in agriculture and the rural economy, as farmers, laborers,
and entrepreneurs (SOFA Team and Doss, 2011). For long, it was claimed that women contribute
60–80% of agricultural labor in Sub-Saharan Africa [Food and Agriculture Organization of the
United Nations (FAO), 1995] or generally that agricultural work force contains a larger share of
women than men (Mc Cullough, 2017). However, evidences show that they comprise about 43%
of the agricultural labor force (Doss, 2014) or between 24 and 56% depending on the country,
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crop, and activity domain as illustrated by Palacios-Lopez et al.
(2017). Furthermore, it is claimed that women are less able than
men to participate in economic opportunities because they face
a work burden that men do not, including the reproductive
activities (household activities, caring for children, and elderly
household members) (SOFA Team and Doss, 2011).

In any proportion, women largely play a predominant role
in food and nutrition, constituting the human link between
the field and the plate; according to SOFA Team and Doss
(2011). Women produce over 50% of the world’s food and
their role is increasing in the rural areas precisely where men
are increasingly moving to cities (Banque Mondiale, 2017).
In some regions of Africa and Asia, women are involved in
rural activity as independent producers, unremunerated family
workers, or as agricultural wage workers. Women work not only
in the fields and pastures, but also in agricultural processing
and packaging plants (Lastarria-Cornhiel, 2006). However, much
evidence shows that there is no gender equality in ownership
and control over productive resources such as land, livestock,
farm machinery, and transport equipment. In addition, women’s
access to credit, technical, and market information, fertilizer or
water is highly restricted (Vepa, 2005; Kinkingninhoun et al.,
2008; Agarwal, 2015). These constraints in access to resources
limit productivity, as evidenced by the lower yields realized by
women. If women were given similar opportunities and access to
the productive resources as men do, they are equally productive
as male farmers, confirmed Agarwal (2015). The consequence
of gender discrimination in access to resources is that total
output is lower than it would be if women had greater access
to these resources, the wider implication being slower economic
development (Khachaturyan and Peterson, 2018).

In their investigation of the factors influencing women’s
participation as agricultural labor, Palacios-Lopez et al. (2017)
found that the availability of household labor, culture-specific
gender roles and socio-economic factors were the key criteria.
The labor available in the household includes the number, age,
and gender composition of children, adult, and elderly in the
household, in addition to the availability and accessibility of hired
and/or community labor. The norms and culture associated with
the gender roles in turn determine the capacity of men and
women to allocate labor time across reproductive (household)
and productive (economic) activities. As clarified by SOFA
Team and Doss (2011) these norms and culture vary over
space and time. The household economic status and gender
differences for instance in education, may affect the scope of
individual labor allocation or off-farm opportunities available to
women compared to men. For instance, as rural wage laborer,
women receive lower wage than men and their opportunity
for education, skill formation and of shifting to better paid
work are also narrow (Vepa, 2005). Given the possibility of
differential control over the proceeds from cash and food crops
by gender, the overall female labor share in agriculture may
further depend on the land allocation to different crops over all
the area of land cultivated. These differences are deeply again
culturally determined (Palacios-Lopez et al., 2017). According
to Lastarria-Cornhiel (2006), in sub-Saharan Africa where men
control most of the land, women’s work in high-value cash crops

does not guarantee their control over the generated income.
In fact, women’s increasing role as economic producers does
not necessarily increase their decision-making power in the
household and community. Women who work off-farm as wage
workers and directly receive their wages have more control
over those wages, over how they are allocated, and therefore
are more empowered. This is not the case for women who
work as unremunerated family workers, except in the women-
headed households. Changes in the structure of the agricultural
labor force depend on economic development and material
conditions. For instance, while in general, there are signs of
gender differentiated labor substitution through machinery, the
gender-sensitive labor-saving technologies enable to retain the
level of women’s labor input into agriculture (Palacios-Lopez
et al., 2017). In contrast, household’s female labor share may
increase when the labor brought in from outside the household
(through hiring or labor exchange programs) essentially targets
the male activities.

As far as considering agriculture as an entrepreneurial activity,
many studies show that women are more risk-averse than men,
and this affects their pursuit of specific functional strategies
and ultimately their performance (Tomasz, 2001; Boohene et al.,
2008; Garba, 2011; Sepulveda and Bonilla, 2014). Women
entrepreneurs suffer a lot of set back and constraints in exploiting
their potential unlike their men counterpart as a result of social-
cultural structures (Garba, 2011). Policy makers should consider
the interactions among business performance, owner-manager
characteristics, and social structures in formulating policies and
programs aimed at alleviating the imbalance between the sexes in
access to resources (Boohene et al., 2008). One way of instilling an
entrepreneurial mindset is through education and learning which
are both critical in developing the entrepreneurial orientation
and success (Mwaura et al., 2015). Making rural labor markets
function better and providing labor-saving technologies and
public goods and services, would enable women to contribute
more effectively to, and benefit more fully from, the economic
opportunities offered by agricultural growth (SOFA Team and
Doss, 2011)

In rice farming, the involvement of women depends on the
ecology and culture associated with the crop. As reported by
Agboh-Noameshie et al. (2013), for instance in The Gambia,
swampland farming including rice is solely a women’s duty
whereas men cultivate cash crops and their fields are usually
larger. In Mali, rice is traditionally grown only by women
near rivers and wetlands. Rice is considered a man’s crop in
some communities, and a woman’s crop in others, while in
many places, the gender pattern for rice cultivation is complex.
Furthermore, the division of labor amongmen andwomen shows
distinct tasks: seedbed and land preparation, fertilizer spraying,
and pesticide application are performed by men and other tasks
are shared between men and women, including transplanting,
weeding, manual harvesting, and post-harvest activities. The
role of women varies: for instance, women in the Philippines
clear and maintain the paddy bund (dikes); in Yogyakarta
(Java, Indonesia), Myanmar, and the Philippines where manual
transplanting is a common practice for crop establishment, it
is commonly conducted in groups mostly consisting of women,
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men can be involved and assist with pulling and distributing
seedlings (Akter et al., 2017). In Sierra Leone, men carry out land
preparation at the beginning of the cropping season and women
are in charge of planting, weeding, and harvesting activities.
In Cameroon, some activities such as tilling, transplanting, and
harvesting are performed by both men and women (Agboh-
Noameshie et al., 2013). This division of tasks can however be
very complex and unbalanced at the expense of women and youth
who become the main labor providers.

The significant role of women in rice farming in Burkina
Faso, Côte d’Ivoire, Madagascar, and Sierra Leone, the countries
of the current study is undeniable. For instance, nearly 55%
of local rice producers in Côte d’Ivoire are women, and in
Sierra Leone, nearly 50% of the agricultural labor force of rural
women is invested in rice-based production, the rest being used
in vegetable production, or in off-season crops. Gender and
social dynamics in rice-based systems need to be understood
to design interventions and improve outcomes of development
projects/programs. In this regard, the objective of the current
study is to analyze the labor inputs in rice-based farming systems
within a gender perspective. Three specific research questions
are addressed, namely (1) understanding the differences in labor
allocation between different activities by men and women with
a special focus on rice related activities, (2) assessing how the
labor inputs in rice farming are determined by household/farm
characteristics, and (3) explaining how the incomes from various
sources, and farm characteristics are distributed across the
different groups of labor time in rice farming.

METHODOLOGY

In Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone,
the countries where the study was conducted, rice is one of
the essential crops in terms of production, area coverage, and
consumption. Since 2013, in Burkina Faso, production of milled
rice has been estimated on average at about 220,000 tons
annually, 1.3 million tons in Côte d’Ivoire, 2.3 million tons in
Madagascar, and 700,000 tons in Sierra Leone (United States
Department of Agriculture-USDA, 2019). Rice farming in Côte
d’Ivoire occupies 800,000 hectares, more than half of the land
cultivated with cereals. In Sierra Leone and Madagascar, rice is
the staple food, with an annual per capita consumption of 100Kg
and more. Rice provides food and income to farmers, processors,
and traders. Despite its increasing importance, local production
has remained lower than the domestic needs in the four
countries. Based on United States Department of Agriculture-
USDA (2019) data, since 2013, domestic production in Burkina
Faso, Côte d’Ivoire, Madagascar, and Sierra Leone covers
respectively 35, 54, 87, and 68% of consumption needs resulting
in importing large quantities of milled rice annually. The
promotion of domestic rice production has therefore remained a
key element in the countries’ strategies to improve food security,
stimulate economic growth, and increase rural incomes.

Sampling
The data were collected at community, household and individual
levels from men, women, and youths in five villages in each

TABLE 1 | Sampling of male and female respondents in Burkina Faso, Côte

d’Ivoire, Madagascar, and Sierra Leone.

Country Hub Male

respondents

Female

respondents

Total

Burkina Faso Mangodara 63 57 120

Côte d’Ivoire Gagnoa 64 98 162

Madagascar Ambohibary 80 80 160

Sierra Leone Mangrove 101 99 200

Total 308 334 642

country within the established rice sector development hubs1.
Villages were purposely selected from the 32 villages in the
hub in which baseline data were previously collected. The 32
baseline survey villages were composed of 5 categories where
specific research activities were on-going2 and a category of
control villages. To obtain the five investigated villages, one
village was purposively selected from the research villages based
on the availability of all or most of the rice value chain actors in
the village.

Within each village, 15–20 households were randomly selected
across the available rice value chain actors. The intrahousehold
survey included both the husband and the wife in the interview,
making a target of 30–40 respondents per village or 150–
200 respondents per hub and per country3. Table 1 shows
the total number male and female respondents interviewed in
each country.

Data were collected using survey tools at community
and household levels. The individual data include (i)
socio-demographic characteristics of respondents, (ii) the
activity and income profile, (iii) access, use and control
of productive resources, technologies, and income, (iv)
women decision making in households, (v) awareness
and usage of rice technologies, and (vi) constraints and
opportunities related to the roles of men and women
in rice farming. The individual questionnaire is added
in Supplementary Materials.

1Rice sector development hubs are geographical zones where rice research

products are integrated across the rice value chain to achieve development

outcomes and impact. In the Hubs, Africa Rice and national scientists introduce,

evaluate and validate new rice technologies, and work with development partners

to facilitate the training of farmers, dissemination of those technologies, and

establish linkages among actors along the rice value chain (such as rice millers,

input dealers, and rice marketers). Since 2012, Africa Rice facilitated the

establishment of 70 hubs in 25 countries. Baseline surveys were conducted in

2013–2014.
2The research activities include (1) participatory varietal selection, (2) agronomic

activities, (3)mechanization, (4) seed production training, and (5) processing and

post-harvest.
3In Burkina Faso, due to non-availability of household members, less than the

target number was interviewed. In Côte d’Ivoire, the surplus number came

from interviews with female parboilers in some parboiling business centers. In

Madagascar, interest to participate in the survey was manifested in some villages

leading to exceeding the target survey sample size.
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Analytical Framework
Conceptual Framework
Several frameworks are considered in gender analyses. The
current study principally follows Moser’s gender framework
(Moser, 1989). The framework recognizes that different gender
roles condition which activities, tasks, and responsibilities that
in the end are perceived as male or female. Accordingly,
women have a triple role consisting of reproductive, productive,
and community-managing activities whereas men primarily
undertake productive and community-politics activities. The
aspect of access to resources is drawn from the Harvard analytical
framework (Overholt et al., 1985) which analyzes men and
women’s access, use and control over productive resources,
technologies, and income with the aim of demonstrating that
there is an economic case for allocating resources to women as
well as men.

The productive, reproductive, community-managing, and
community-politics roles described by Moser (1989) are defined.
Productive roles include work done for pay in cash or kind
whether it is through market production with an exchange-value,
subsistence/home production with actual use-value or potential
exchange-value. Reproductive roles comprise the biological
reproduction, the care and maintenance of the current, and
future work force. As such defined, reproductive roles go beyond
childbearing/rearing responsibilities to also include the domestic
tasks done by women, required to guarantee themaintenance and
reproduction of the labor force. The community managing roles
and community political roles are presented as different activities;
the first is regarded as an extension of the reproductive roles,
to ensure the provision and maintenance of scarce resources of
collective consumption, such as water, health care, and education
and the second is about organizing at the formal political level,
often within the framework of national politics. While the
community management role is mostly voluntary unpaid work,
undertaken in “free” time, the community political role is usually
paid work, either directly or indirectly, through status or power
[International Labor Organization (ILO), 1998].

The most recent classification of the time allocation associated
with the World Bank considers four work categories: (1) market
work including paid and unpaid work devoted to production of
goods sold in the market, commuting to the workplace, and the
time spent looking for work; (2) unpaid domestic work including
productive activities for which markets could potentially exist,
such as cooking, fetching water, cleaning, and care for children;
(3) personal care comprising sleep, eating, and drinking, and
other personal services such as hygiene, visits to the doctor, etc.;
and (4) leisure, social and study activities including hobbies,
games, recreation, sports, socializing, and so on. In this study,
we adopt the four categories of productive, reproductive, socio-
cultural, and leisure time allocation. Productive activities are
further separated out between rice related activities (production
both on farm and in post-harvest management) and parboiling4

and the other agricultural activities including farming other

4Parboiling is a process of steaming rice in its husk before milling. This improves

grain quality by reducing breakage and retaining nutritional properties (Ndindeng

et al., 2015).

crops, animal rearing, fishing, hunting, and agricultural products
or by products transformation. Furthermore, non-agricultural
activities are all productive activities apart from farming. These
include handicraft, regular or part-time employment, marketing
/trading, etc.

Econometric Analysis
Determinants of the labor input into rice production were
analyzed through a general linear regression formulated
as follows:

Yij = Arij + Rlij + Irij +Hlij + Peqij + Nagij + Parij + Tij

+Fij + Dj + eij (1)

where the dependent variable Y refers to the hours spent in rice
production by the farmer i in country j, and the independent
variables are the total farm area (Ar), share of rainfed lowland
in relation to the rice farm (Rl), share of irrigated rice field
in relation to the rice farm (Ir), access to hired labor (Hl),
access to production equipment (Peq), hours spent on non-
agricultural activities (Nag), engagement in parboiling activities
(Par), interaction terms (T), farmer characteristics (F), country
dummies D, and an error term e.

The regression estimation results are based on differences
in outcome variables between populations at the mean (i.e.,
ordinary least squares regression), or a population average
effect (i.e., logistic regression models), after adjustment for
other explanatory variables of interest. These are often done
assuming that the regression coefficients are constant across
the population—in other words, the relationships between the
outcomes of interest and the explanatory variables remain the
same across different values of the variables.

In the current analysis, the interest is also to deepen the
understanding of the percentile group differences across the
distribution of a given dependent variable rather than only at
the mean (Lê Cook and Manning, 2013). Concretely four groups
categories were made based on the percentiles of rice production
labor inputs for both men and women and the means of the
explanatory variables conditional on rice production labor inputs
were computed.

Data Description
Table 2 shows, at the individual level, the mean values of
the variables associated with labor inputs. The intra-household
analysis recognizes that there are differences between the male
and female farmers in the household, hence these differences
[the columns Diff (M-W)] are indicated. A positive difference
indicates that the mean value for male farmers is higher than
for female farmers; a negative value indicates that female farmers
have higher mean values than male farmers. Some of the
variables would lead to the same values when the household
has joint decision such as farm size and income. This may
not always be the case; the only variable which is generally
be expected to be the same is the number of members in
monogamous households.

The summary statistics show that the respondents are in their
early forties, male farmers being older than the female farmers.
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TABLE 2 | Descriptive statistics of factors associated with labor inputs in Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone.

Burkina Faso Côte d’Ivoire Madagascar Sierra Leone

(1) (2) (3) (4) (5) (6) (7) (8)

Mean Diff (M-W) Mean Diff (M-W) Mean Diff (M-W) Mean Diff (M-W)

Age 44.38 11.69*** 41.59 7.93*** 40.72 3.81* 43.80 9.37***

Number of household members 10.63 1.24 7.37 0.76 4.96 −0.04 13.38 0.88

Total rice area (ha) 1.63 0.68 1.09 1.17 0.26 0.33* 2.65 2.08***

Rice production labor (persons) 1.66 0.19 3.08 1.13*** 1.27 0.70*** 2.96 1.72***

Income from rice production (2005

PPP USD)

983.51 787.55* 593.41 591.67** 778.65 548.92** 1847.04 954.81*

Other agricultural labor 1.68 0.31 2.74 1.35*** 2.22 −0.18 0.45 −0.35*

Other agricultural income (2005 PPP

USD)

1410.24 1384.29* 1613.14 1925.38 1321.28 615.13* 658.47 −83.18

Non-agricultural labor 1.34 0.90* 2.37 0.26 1.17 0.91** 1.18 −0.30

Non-agricultural income (2005 PPP

USD)

658.23 1133.88 529.13 629.81 1449.82 1058.95** 1863.68 627.74

Total income (2005 PPP USD) 1734.28 1571.71** 1465.51 2049.90* 1633.75 1003.05*** 2131.53 444.87

=1 if access to irrigation 0.90 0.02 0.91 0.13* 0.99 0.01 0.32 0.11

=1 if access to fertilizer 0.96 −0.05 0.94 0.03 0.99 0.03 0.86 0.04

=1 if access to improved seed 0.89 0.06 0.95 0.05 0.94 −0.04 0.74 0.03

=1 if access to hired labor 0.85 −0.09 0.97 0.06* 0.99 0.00 0.97 0.01

=1 if access to production equipment 0.80 0.08 0.87 0.01 0.97 0.03 0.51 −0.02

Observations 120 120 162 162 160 160 200 200

*p < 0.05, **p < 0.01, and ***p < 0.001. Having access to an input is defined as “Access only” or “Have control”.

Large households are observed in Sierra Leone and Burkina Faso,
with 10 members or more on average in each household, whereas
in Madagascar, the households have on average 5 members. The
farm size ranges between 1 and 2 ha on average in the three
studied countries in West Africa. In Madagascar, farm sizes are
small, about a quarter of a hectare. Regarding the rice production
labor, 1–3 persons from the household are involved; men,
significantly more than women in Côte d’Ivoire, Madagascar, and
Sierra Leone.

The annual income from rice varies between close to 600–
1,800 dollars on average, it is smaller in Côte d’Ivoire and largest
in Sierra Leone; men significantly earn higher than the women
in rice production activities. Other agricultural labor engages
about 1–2 persons, men being significantly more involved in
Côte d’Ivoire but less so in Sierra Leone. The other agricultural
income is between 600 and 1,600 dollars, highest in Côte d’Ivoire
and lowest in Sierra Leone. Almost the same level of non-
agricultural labor is observed between 600 and 1,800 dollars, but
lowest in Burkina Faso and highest in Sierra Leone. The total
income follows similar trends. Not all rice growers engage in non-
agricultural activities and were hence treated asmissing; implying
that the sum of incomes does not necessarily match the mean of
total income.

An observation from the labor and level of income is
that rice farming and non-agricultural activities are more
lucrative in Sierra Leone, whereas in Burkina Faso and Côte
d’Ivoire, other agricultural non-rice activities are performing
best. In Madagascar, both other agricultural and non-
agricultural activities generate almost the same revenues.

Figure 1 illustrates well the differences in labor and incomes
across countries.

Generally, in all the countries, male farmers spend more time
in rice production than female farmers and very large income
differences are noted in the 4 countries. In Sierra Leone, it appears
the labor time and income between male and female farmers
are almost in the same proportions. However, in Burkina Faso,
while male and female farmers spend almost the same time in
rice production activities, male farmers’ income is more than
double the female farmers’ income. Rice parboiling is undeniably
an activity principally practiced by women. Interesting to note is
that in Sierra Leone it is very lucrative for female processors, but
the income generated by the involved men is negligible as they
are often engaged as hired casual labor. In Côte d’Ivoire where
female processors put in long hours of work, they earn lesser than
the male processors involved.

Differences are also observed with respect to other agricultural
activities and non-agricultural activities. In Burkina Faso and
Côte d’Ivoire, male farmers engage more into other on-farm
activities (e.g., livestock) and earn noticeably more than female
farmers. The reverse is observed for Madagascar where the
participation of male farmers in other agricultural activities
is lower but more rewarding than for female farmers. The
employment of farmers in non-agricultural activities and related
income is again higher for male farmers than female farmers. An
exception is noted for Sierra Leone, where male farmers, in spite
of lesser labor inputs, earn more than female farmers.

Overall, male farmers are more involved in different types of
productive activities and earn more income than female farmers,
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FIGURE 1 | Cross-country comparison of male and female farmers’ labor inputs and income from various productive activities in Burkina Faso, Côte d’Ivoire,

Madagascar, and Sierra Leone.

except for a few noted cases and the flagrant activity of parboiling
where women are thriving. Differences in nominal income may
be associated with exact nature of the other on-farm or off-farm
activity and its profitability whereas across countries, they may be
due to the value of money.

In terms of access to agricultural inputs, high levels of access
are reported, except for irrigation, and production equipment, to
a certain extent in Sierra Leone.

RESULTS

Average Hours Spent in Various Activities
Table 3 details the time spent in various activities. The sum of the
reported time spent in all the activities is close to 24 h in Côte
d’Ivoire, Madagascar, and Sierra Leone (respectively 22.96, 23.3,
and 23.36 h). However, in Burkina Faso, the sum of the time is
19.5 h, much lower than the hours in a day. The reason is due
to the non-engagement in non-agricultural activities which was
treated as missing.

The time spent in all the productive activities on average
varies between 4 and 6 h per day, is lowest in Burkina Faso and
highest in Côte d’Ivoire. As illustrated in Figure 1, male farmers
significantly spend more time in rice production than women in
Côte d’Ivoire, Madagascar, and Sierra Leone; in other agricultural
activities in Côte d’Ivoire and in non-agricultural activities in
Burkina Faso and Madagascar. In Sierra Leone, women spend
more time in other agricultural activities than men.

On average, farmers spend between 1 and 3 h per day in rice
farming. This translates into 45–135 working days in a year,
indicating that double cropping is actively practiced particularly
in irrigated areas. The computation breaks the myth of women’s
involvement in rice farming, unless one may consider other
parameters such as considering the number of men and women
involved in specific rice farming activities. Parboiling, that is
practiced prominently in West Africa as a women’s activity, as
it is significantly observed in Côte d’Ivoire and Sierra Leone.

Reproductive activities, taking 3 to close to 4 h per day, are
generally performed by women, confirming their involvement in
such work which is mostly unpaid. Sharing of the reproductive
responsibilities with men is however noticed for instance in
collection of firewood and caring for the sick and elderly
members. It is observed that socio-cultural activities engage both
men and women; however, men significantly participate more in
groups and associations in Madagascar, in religious activities in
Côte d’Ivoire and Sierra Leone. Socio-cultural activities occupy
close to 1.5–3 h per day while resting and leisure take about 9–
14 h per day. Generally, women significantly spend more time on
body care while men are more engaged in religious and political
activities and in leisure and social visits.

An assumption exists that when farmers are involved in other
activities, this will limit their engagement in rice production. This
assumption is tested through correlations among labor inputs
on different productive activities and on the time allocation in
the reproductive and socio-cultural activities by the rice growers.
Results are presented in Table 4.

For male farmers, a negative relationship exists between

rice production and parboiling, other agricultural, and non-
agricultural activities. This correlation indicates that male

farmers tend to specialize in specific productive activities.
The time spent in parboiling is positively associated with
the reproductive time and negatively correlated with leisure

time. Parboiling, being essentially a women’s activity and
practiced in some countries but not others, to the men who
practice it appears to be complementary to the involvement in

reproductive activities, while competing for leisure. The negative
relationship is also noted between on the one hand other

agricultural activities, non-agricultural activities, reproductive
activities, and social activities and leisure on the other hand.
For female farmers, a negative relationship also exists between
rice production on the one hand and parboiling and leisure on
the other hand. Parboiling has a positive relationship with other
agricultural activities but is negatively correlated with leisure.
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TABLE 3 | Time allocation in Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone.

Burkina Faso Côte d’Ivoire Madagascar Sierra Leone

(1) (2) (3) (4) (5) (6) (7) (8)

Mean hours Diff (M-W) Mean hours Diff (M-W) Mean hours Diff (M-W) Mean hours Diff (M-W)

Productive activities

Rice production 1.66 0.19 3.08 1.13*** 1.27 0.70*** 2.96 1.72***

Parboiling 0.83 −0.41 5.25 −5.36** 0.27 −0.29***

Other agricultural activities 1.68 0.31 2.74 1.35*** 2.22 −0.18 0.45 −0.35*

Non-agricultural activities 1.34 0.90* 2.37 0.26 1.17 0.91** 1.18 −0.30

Total hours on productive activities 3.61 0.42 6.11 2.14*** 4.66 1.42*** 4.34 0.69*

Reproductive activities

Kitchen activities 1.73 −0.40 1.65 −0.93* 1.09 −1.44*** 0.94 −1.42***

Washing of clothes 1.08 0.45 0.90 −0.14 0.49 −0.77*** 0.56 −0.77***

House cleaning 0.39 −0.07 0.69 0.01 0.40 −0.55*** 0.54 −0.42***

Firewood collection 1.05 −0.18 0.83 0.09 0.42 0.38*** 0.61 −0.06

Water fetching 0.70 0.05 0.71 −0.02 0.19 −0.08 0.29 −0.45***

Childcare 1.11 0.16 0.82 −0.17 0.49 −0.67*** 0.92 −0.64***

Caring the old/sick 0.89 0.40** 0.87 0.37** 0.16 −0.04 0.28 0.15

Total hours on reproductive activities 3.85 −1.92*** 3.91 −2.99*** 3.24 −3.17*** 3.46 −3.53***

Socio-cultural activities A

Group/association 0.79 −0.10 0.78 0.10 0.10 0.11* 0.39 −0.01

Religious activities 0.92 0.07 1.00 0.23* 0.67 0.01 1.00 0.34***

Political activities 0.75 −0.23 0.95 0.12 0.01 −0.01 0.29 0.18

Burials, weddings, etc. 0.88 0.26 1.04 0.15 0.56 0.00 0.85 0.21

Total hours on socio-cultural activities 2.57 0.20 2.93 0.59* 1.35 0.11 2.33 0.67***

Resting/leisure

Body care 0.77 0.09 0.87 −0.04 0.73 −0.18** 1.03 0.10

Social visits 1.78 0.39 1.22 −0.13 0.49 0.08 1.54 0.85***

Sleep 5.61 0.38 7.04 −0.29 9.65 0.44 8.13 0.03

Leisure 2.12 0.70* 1.50 0.31* 3.18 0.88*** 2.53 0.67**

Total hours on resting/leisure 9.72 1.26 10.01 0.05 14.05 1.23*** 13.23 1.71***

Observations 120 120 162 162 160 160 200 200

*p < 0.05, **p < 0.01, and ***p < 0.001. Bold values refer to the sum of hours spent on different tasks within categories of activities. Parboiling is not done in Madagascar.

Other notable negative correlations are between reproductive
and non-agricultural activities, and between leisure time and
reproductive activities, and social activities. This indicates that
rice production and parboiling activities compete for labor. It
appears that leisure is always traded-off.

Determinants of Labor Input in Rice
Production
Table 5 shows the determinants of labor input disaggregated by
gender considering different explanatory variables. Model (1)
shows the influence of the total area, the share of rainfed lowland
and share of irrigated rice field, access to production resources,
and the consideration that rice farmers, male, and female, are
involved in other productive activities as well. In reference to
the econometric Equation (1), the coefficients of interaction
terms (T) and farmer characteristics (F) are excluded. Access
to production equipment is significant and positive, indicating
that mechanization has not yet induced substitution of labor.
Interestingly, the engagement in non-agricultural activities and

in parboiling activities has a negative effect on labor time in rice
production for men. This supports the noted specialization in
productive activities. The latter case on parboiling is not observed
for women.

Model (2) and Model (3), in an effort to fully inform the
labor time in rice production within the realistic context of
farming households and access to production resources, consider
the production environment and farmers’ characteristics.
The full Model (3) additionally includes the interaction
terms as explanatory variables. In model (2), the labor
time in rice production increases with better access to
production equipment by the male or female farmers, and
if the female farmers have completed the university level of
education. Time in rice production significantly declines,
when the male and female farmers contribute more time
to non-agricultural activities, and if the male farmer is also
engaged in parboiling and has attained university education.
In model (3), the time in rice farming significantly declines
with access to production equipment in irrigated rice fields
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TABLE 4 | Correlation among labor inputs for rice farmers in Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone.

Rice production Parboiling Other

agricultural

activities

Non-agricultural

activities

Hours spent on

reproductive

activities

Hours spent on

social activities

Hours spent on

leisure

A: Correlation for male farmers

Total (men)

Rice production 1

Parboiling −0.442*** 1

Other agricultural

activities

−0.194* 0.0225 1

Non-agricultural

activities

−0.180* 0.0830 0.130 1

Hours spent on

reproductive activities

−0.0843 0.407*** 0.0440 −0.158* 1

Hours spent on social

activities

0.100 −0.152 −0.0566 0.0238 0.0746 1

Hours spent on leisure −0.0980 −0.285* −0.206** −0.196* −0.483*** −0.276*** 1

B: Correlation for female farmers

Total (women)

Rice production 1

Parboiling −0.219* 1

Other agricultural

activities

−0.0680 0.523*** 1

Non-agricultural

activities

0.0129 −0.0995 0.0547 1

Hours spent on

reproductive activities

0.0469 −0.0866 −0.125 −0.267** 1

Hours spent on social

activities

0.0408 0.190 0.0120 0.0000262 0.0359 1

Hours spent on leisure −0.164* −0.363*** −0.172 −0.0756 −0.163* −0.217** 1

*p < 0.05, **p < 0.01, and ***p < 0.001.

and the above results are maintained for engagement in
non-agricultural activities and in rice parboiling, even for
female farmers.

Female farmers who have access to production equipment
and have done university education allocate more labor time in
rice farming. Across the three models, country dummies confirm
significant higher labor time in Côte d’Ivoire and Sierra Leone
in comparison to Burkina Faso and a relatively lower labor time
in Madagascar.

Factors Associated With Labor Time
Across Labor Percentiles
In Table 6, we expand our exploration of income, other
household and farm characteristics conditional on rice
production labor inputs for male and female farmers across
the percentile groups. Table 7 shows the t-test determining if
there is a significant difference between the means of different

percentile groups in relation to overall sample mean for the
different variables.

Across the countries, the average labor time used in rice
production is 2.8 h per day for male farmers. The median is
3 h per day, and the 25 and 75th percentiles are 1.7 and 4 h
per day respectively. This heterogeneous labor time increases
with the household size, implying that not all the household
members are directly employed in rice production activities.
It also increases with the total area and rice production labor
from 1 to 5 persons depending on the percentile group. This
can be linked to the need for the farmer’s presence to work
and supervise laborers. The distribution of income from rice
production shows that the largest amounts are obtained by
farmers with the labor time in the 2nd and 3rd percentile
groups, but it drops in the last group. Two reasons may be
advanced here, notably that there is overemployment, hence
the fall in rice income or that the rice income is not fully
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TABLE 5 | Regression results disaggregated by gender in Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone.

Dependent variable: Hours

spent on rice production

Model (1) Model (2) Model (3)

Male farmers Female farmers Male farmers Female farmers Male

farmers

Female

farmers

Total area (ha) −0.0551 −0.0864 −0.0133 −0.0714 −0.0801 −0.0771

(0.0582) (0.0564) (0.0599) (0.0567) (0.0699) (0.0583)

Share of rainfed lowland (%) 0.0000654 0.00223 −0.000593 0.00138 −0.00127 0.00517

(0.00228) (0.00160) (0.00252) (0.00164) (0.00891) (0.00997)

Share of irrigated rice field (%) −0.000763 −0.00154 −0.000290 −0.00159 0.0166 0.0196**

(0.00238) (0.00183) (0.00270) (0.00194) (0.0170) (0.006)

Access to hired labor 0.219 −0.428 0.0878 −0.402 0.269 −0.432

(0.483) (0.389) (0.528) (0.414) (0.380) (0.998)

Access to production equipment 1.231** 0.598** 1.245** 0.575** 1.054 0.935*

(0.396) (0.190) (0.415) (0.205) (0.654) (0.450)

Access to hired labor = 1 #

Share of rainfed lowland (%)

−0.003

(0.008)

−0.001

(0.011)

Access to production equipment

= 1 # Share of rainfed lowland

(%)

0.005

(0.007)

−0.004

(0.005)

Access to hired labor = 1 #

Share of irrigated rice field (%)

0.00816

(0.006)

0 (.)

Access to production equipment

= 1 # Share of irrigated rice field

(%)

−0.026+

(0.014)

−0.022***

(0.006)

Non-agricultural activities −0.198*** −0.102* −0.202*** −0.136** −0.211*** −0.139**

(0.0350) (0.0472) (0.0360) (0.0506) (0.0371) (0.0517)

=1 if engage in parboiling −2.446*** −0.253 −2.468*** −0.306 −2.653*** −0.325+

(0.464) (0.184) (0.498) (0.198) (0.524) (0.194)

Age −0.000422 0.00415 0.000852 0.00375

(0.00751) (0.00564) (0.00700) (0.00559)

Number of household members −0.0154 −0.00930 −0.0138 −0.00798

(0.0105) (0.0102) (0.0113) (0.0103)

=1 if member of an association 0.0797 0.0361 0.111 0.0381

(0.190) (0.161) (0.187) (0.158)

=1 if received any training −0.0250 −0.140 0.0476 −0.161

(0.194) (0.202) (0.183) (0.204)

=1 if received any extension

service

−0.308 0.0174 −0.292 0.0279

(0.226) (0.201) (0.216) (0.206)

Education level

Literate in local language 0.147 0.185 0.0642 0.214

(0.418) (0.456) (0.433) (0.459)

Primary 0.272 0.0208 0.297 0.0211

(0.363) (0.352) (0.359) (0.344)

Junior high school 0.290 0.0534 0.333 0.0548

(0.279) (0.230) (0.277) (0.230)

Senior high school −0.0889 0.0528 −0.0404 0.0481

(0.245) (0.271) (0.243) (0.273)

University −0.915+ 1.695*** −0.846 1.669***

(0.481) (0.281) (0.531) (0.280)

Country dummy (Ref.: Burkina

Faso)

Côte d’Ivoire 1.964*** 1.280*** 1.910*** 1.423*** 1.874*** 1.496***

(0.331) (0.287) (0.364) (0.340) (0.365) (0.334)

(Continued)
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TABLE 5 | Continued

Dependent variable: Hours

spent on rice production

Model (1) Model (2) Model (3)

Male farmers Female farmers Male farmers Female farmers Male

farmers

Female

farmers

Madagascar −0.355+ −0.818*** −0.525+ −0.934** −0.561* −0.925**

(0.210) (0.191) (0.279) (0.294) (0.284) (0.295)

Sierra Leone 2.881*** 0.695*** 2.899*** 0.749*** 3.216*** 0.799***

(0.414) (0.181) (0.450) (0.205) (0.505) (0.207)

Constant 0.901 1.634*** 1.211+ 1.628*** 1.144 1.340

(0.612) (0.378) (0.637) (0.447) (0.708) (0.946)

Adjusted R2 0.488 0.390 0.488 0.388 0.503 0.388

Observations 235 236 234 230 234 230

Standard errors in parentheses. +p < 0.10, *p < 0.05, **p < 0.01, and ***p < 0.001.

TABLE 6 | Summary statistics conditional on labor inputs for rice production in Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone.

Male farmers Female farmers

(1) (2) (3) (4) (5) (6) (7) (8)

Below p25 B/w p25 and p50 B/w p50 and p75 Above p75 Below p25 B/w p25 and p50 B/w p50 and p75 Above p75

Mean Mean Mean Mean Mean Mean Mean mean

Number of household

members

7.62 8.64 11.68 10.59 6.97 8.63 11.69 8.12

Total area (ha) 1.07 1.43 2.40 3.09 0.67 0.89 1.24 0.81

Rice production labor 0.97 2.07 3.01 5.04 0.52 1.07 2.01 3.38

Income from rice production

(2005 PPP dollar)

1043.91 1658.62 1655.48 1419.43 1871.92 812.42 634.40 481.79

Other agricultural labor 1.69 2.11 1.79 1.44 2.04 1.49 1.36 1.32

Other agricultural income

(2005 PPP dollar)

1706.87 1727.44 1106.55 2954.84 1091.59 580.81 462.42 532.34

Non-agricultural labor 2.39 1.21 1.28 1.09 1.38 0.88 1.12 1.59

Non-agricultural income

(2005 PPP dollar)

1932.18 1667.07 1630.90 571.05 1836.34 267.80 687.73 304.89

Total income (2005 PPP

dollar)

2089.47 2603.99 2087.79 2405.13 1847.22 917.65 1268.67 561.04

=1 if access to irrigation 0.93 0.98 0.92 0.85 0.96 0.88 0.88 0.76

=1 if access to fertilizer 0.99 0.97 0.95 0.87 0.92 0.95 0.94 0.89

=1 if access to improved

seed

0.96 0.80 0.88 0.87 0.76 0.94 0.85 0.87

=1 if access to hired labor 0.91 0.98 0.98 0.94 0.99 0.92 0.99 0.93

=1 if access to production

equipment

0.87 0.82 0.75 0.65 0.71 0.79 0.73 0.78

Observations 72 67 75 94 74 70 78 112

Mean of rice production

labor input

2.81 1.77

25th percentile 1.66 0.94

50th percentile 3.00 2.00

75th percentile 4.00 2.50

Below 25th percentile (B/w p25), 25th percentile and 50th percentile (B/w p25 and p50), Between 50th percentile and 75th percentile (B/w p50 and p75), and Above 75th percentile

(Above p75).

reported by the group, such as the non-traded proportion of the
rice produce.

The non-rice agricultural labor is highest in the 2nd percentile
group and drops sharply in the 4th percentile group and the

non-agricultural labor declines across the percentile groups. This
description agrees with the negative correlation between rice
production and other productive activities, confirming that a
certain specialization into rice production may indeed exist.
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TABLE 7 | t-test of variables conditional on labor inputs of rice production in Burkina Faso, Côte d’Ivoire, Madagascar, and Sierra Leone.

(1) (2) (3) (4)

Below p25 B/w p25 and p50 B/w p50 and p75 Above p75

Number of household members 0.7 0.0 −0.0 2.5**

Total area (ha) 0.4 0.5+ 1.2*** 2.3**

Rice production labor 0.4*** 1.0*** 1.0*** 1.7***

Income from rice production (2005

PPP dollar)

−828.0 846.2+ 1021.1* 937.6**

Other agricultural labor −0.4 0.6* 0.4+ 0.1

Other agricultural income (2005 PPP

dollar)

615.3 1146.6*** 644.1* 2422.5

Non-agricultural labor 1.0* 0.3 0.2 −0.5

Non-agricultural income (2005 PPP

dollar)

95.8 1399.3*** 943.2+ 266.2

Total income (2005 PPP dollar) 242.3 1686.3*** 819.1+ 1844.1*

=1 if access to irrigation −0.0 0.1+ 0.0 0.1

=1 if access to fertilizer 0.1+ 0.0 0.0 −0.0

=1 if access to improved seed 0.2** −0.1* 0.0 0.0

=1 if access to hired labor −0.1+ 0.1+ −0.0 0.0

=1 if access to production equipment 0.2* 0.0 0.0 −0.1+

Observations 146 137 153 206

+p < 0.10, *p < 0.05, **p < 0.01, and ***p < 0.001.

Interestingly, looking at the other agricultural income, one
notices that it is highest with the 4th percentile, an indication that
the other agricultural activities may be highly rewarding while
requiring less labor. Such activities include growing other crops,
livestock rearing, fisheries, and hunting. Access to production
resources shows that the male farmers in the 4th percentile
group have the least access to irrigation, fertilizer, and production
equipment. This indeed explains the largest rice production labor
input and lowest labor returns.

The average labor time used in rice production is 1.8 h per
day for female farmers generally across countries. The median
is 2 h per day and the 25 and 75th percentiles are 0.9 and
2.5 h per day respectively. The labor time increases with the
average size of the household, implying that not all the household
members are directly employed in rice production activities,
because more labor input is required from the respondent.
However, it declines in the last percentile justifying the higher
labor time, in consideration with the rice farm area and the
need to supervise laborers. Looking at the access to production
factors, the different percentile groups have almost the same
access to resources. In terms of labor and income over different
productive activities, in rice production, there appears to be some
overemployment and/or partial reporting of income as there
are no other plausible explanations to the decline in income
over the different labor input percentiles. Labor engaged into
other agricultural activities declines with more involvement in
rice production. Unlike the general trend of complementarity,
here the distribution shows that some labor substitution exists or
that some other categories of time requirements are sacrificed.
The related income declines too, almost in the same trend.
Non-agricultural activities attract female farmers in all the
categories. Interestingly, it appears that the lines of engagement

by the 1st percentile are the most rewarding in terms of
income generation.

DISCUSSION

The overall time allocation confirms the continued tradition of
reproductive care carried out by women, which is undeniably
vital for the well-being of the household and the community. As
indicated by various authors, domestic responsibilities, such as
childcare and caring for the sick, water and firewood collection,
and cooking, are usually in the female domain; the cultural norms
remain strong, dictating the role of the woman into reproductive
responsibilities while excluding the man. For instance, Padmaja
et al. (2019) found that in the semi-arid India, compared to
men, women spend more time on pre-cooking activities (e.g.,
fetching firewood and drinking water and in food preparation),
cooking, other domestic chores and family care whereas men
spend more time on farming, non-farm and livestock activities as
well as traveling, commuting, and other miscellaneous activities.
Women also participate in farm activities, but differences in
time allocation can be observed depending on age, education,
and social group. For instance younger women, especially those
in the early years of child bearing (18–29 years), use more of
their time on domestic, family care, and personal care activities
compared to women from 40 years old and above, who spend
more of their time on economic activities including farm and
non-farm work. As educational level increases, both women
and men spend less time on the farm and related activities
and more time on domestic, leisure, and other activities. The
same general observations were made in Nepal, Bangladesh,
and Ghana by Komatsu et al. (2018), were poor women were
found to face heavier workloads. Even in the case where women
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were not at home, for instance when they increased their
time in other agricultural activities (e.g., wage work and cash
cropping), their traditional responsibilities within the home were
not assumed by men, but by their daughters (Lastarria-Cornhiel,
2006).

Certain tasks can be combined with other agricultural
activities and non-agricultural work close to the homestead,
but this is not possible in case of distant off-farm employment
(Blackden and Morris-Hughes, 1993; Palacios-López and López,
2015). The observed negative correlations between different
productive activities indicate that complementarity in labor
allocation may not be working in the study area, for rice
farming, distance could be the factor. Furthermore, the negative
correlation observed between the time spent on reproductive
activities and non-agricultural activities and subsequently with
leisure is an indication that sacrifices and trade-offs are made if
the female farmer has to do some work outside her home. SOFA
Team and Doss (2011) advocated for addressing the constraints
associated with the time-consuming and binding reproductive
work to enable women to spend their time in more rewarding
and more productive ways. It is important to recognize that the
value of such reproductive tasks which are not generally rewarded
as preconized by Keng Kuek Ser (2016).

Back to the productive activities, the evidence indicates that
overall, male farmers are more involved into such activities, in
rice, other agricultural or non-agricultural activities. It is only in
rice parboiling where women dominate. Such finding cautions
the myth of the majority of agricultural laborers being female
farmers, at least in rice farming within the studied countries.
This claim may be linked to the number of persons on the farm
depending on the farming activity, whereas the effective time
on the farm is higher for male farmers than for female farmers.
There are indeed cases for instance as reported by Enete et al.
(2002) where the relative number of households where female
farmers provided more field labor was higher among female-
headed households than among male-headed ones, such as in the
case of migration of men.

For rice farming in particular, male farmers tend to specialize,
while limiting their involvement into other/non-agricultural
activities. In considering parboiling, there appears to be a case
of labor inputs competition indicating that rice growers and
parboilers cannot combine the two activities. For the case of male
farmers, engagement into rice parboiling appears to be closely
associated with reproductive tasks, whereas for women, there
appears to be distinct groups of rice growers and parboilers.
Interesting is that parboiling can be combined with agricultural
activities. To be more engaged in any activity, male farmers
tend to trade-off their leisure time as previously noted for
female farmers.

It is also noted that male farmers earn higher income than
female farmers in the different productive activities, except for
rice parboiling. This finding indicates that increasing labor input
for rice would not immediately result in higher income for female
farmers. Female farmers might find better options within other
agricultural activities such as food processing and other activities
which however can be implemented without constraining their
time to fulfill their reproductive duties.

Reducing the overall working time can contribute to
reclaiming the time for resting and leisure. This can be
achieved through mechanization. A simple indicator of access
to production equipment has shown that a good proportion of
farmers have access to equipment, namely 80% and above except
in Sierra Leone where it is lowest. At the same time, looking at
the percentile groups, it appears that the group that contributes
most labor (4th percentile for male farmers) has quite good
access to production equipment (65%). This finding implies that
mechanization has not yet reached an adequate substitution level,
or that themechanization is still at the early stage of development.
In other developing countries like Bangladesh, allocation of
time per day showed that the time spent by a woman in crop
production activities (particularly rice) has decreased between
1988 and 2008, due to the fact that many of the post-harvest
operations in which female farmers were traditionally involved
are now partially done mechanically (i.e., winnowing, parboiling,
drying, milling, etc.) (Jaim and Hossain, 2011). Apart from
parboiling, the current study has not detailed the specific on-
farm activities performed by male and female, to link these to the
labor and mechanization requirement. Based on existing gender
analyses confirming that female farmers continue to perform
activities including clearing of fields, transplanting, sowing, the
majority of weed control, harvesting, cleaning of grain, and
processing (SOFA Team and Doss, 2011; Kinkingninhoun et al.,
2018), it appears that indeed in Africa, mechanization of these
activities is limited (see for instance Mujawamariya and Kalema,
2017), calling for an in-depth investigation of the context and
the type of mechanization that offers an effective opportunity
to engage in rewarding activities without necessarily affecting
the farmers’ well-deserved leisure time. The observations on
the engagement of women are valid for other crops as well.
For instance in the cassava production, Enete et al. (2002)
found that the number of fields in which women provided
more labor for each farm task increased consistently from
the initial farm operations, such as land clearing and seedbed
preparation, through sowing (planting) and weeding to the final
farm operations such as harvesting and transportation. The
reverse was the case for men.

In the current study, women’s labor input has been found
to decline with the usage of production equipment in the
irrigated rice fields. Numerous studies have found that women
are less likely than men to access both large- and small-scale
irrigation infrastructure and technologies. In large-scale farmer-
led irrigation schemes, women’s implicit and explicit exclusion
from schememanagement decisions and irrigated land allocation
limit their access to water (Zwarteveen, 1997; Meinzen-Dick and
Zwarteveen, 1998; van Koppen, 1998; Kinkingninhoun et al.,
2008). In irrigated conditions, it is indeed a good confirmation
that production equipment reduces the labor input, whereas
overemployment is not rewarding.

All said, it appears relevant to continue deepening the
investigation of the women’s labor into rice farming not just
for the purpose of determining their labor allocation and input,
but importantly in addressing their needs and constraints so
that they can optimize their productivity, for the well-being of
their households and communities. Continued cut on leisure
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time for all farmers may not be sustainable and healthy in
the long run. Hence, it is necessary to create more rewarding
opportunities both in agricultural and non-agricultural activities
plus recognizing the value of reproductive work and if possible,
rewarding it. The finding that even the highly educated female
farmers are involved in rice production may be indicative that
such good income opportunities exist. These opportunities will
allow the flow of labor through removing normative barriers (e.g.,
the efforts of attracting youth in agriculture), improving access to
technical knowledge, technologies, and capital.

CONCLUSION

This study provides the first evidence that female farmers do
not necessarily spend more time than men in rice cultivation
in Africa, as it is often assumed. While both male and female
farmers are engaged in rice production in our study sites, male
farmers tend to specialize in rice production and their labor time
is higher than female farmers. Female farmers also specialize and
take opportunities in other economic activities such as parboiling
and work much more on reproductive activities than male
farmers. A trade-off exists between leisure and other activities
for farmers. Male farmers generally earn higher income in the
different productive activities than female farmers except for rice
parboiling. Increasing labor input for rice production did not
result in higher income for those farmers.

These results suggest that while rice research community often
focuses on reducing labor inputs for rice cultivation by female
and increasing female labor productivity through introduction
of mechanization or its service provision business [Rice Agri-
Food SystemCRP (RICE), 2016], such an approach has limitation
and misses the whole context of household labor allocation. We
need to consider a holistic approach for enhancing entire labor
productivity by female (income per labor time) in the context
of the broad farming system. Agricultural research should deal
with different options including parboiling and other agricultural
activities for better income and improved labor productivity
rather than focus on a single commodity, whereas other sectors
can also contribute to saving labor time for reproductive activities
in which women spent more time than men. Although cultural

norms remain very strong for reproductive activities in Sub
Saharan Africa (SSA), gender inequality in reproductive activities
should be reduced through sharing those tasks within households
or outsourcing to service providers. This could help female
farmers having more time for leisure and productive activities.
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