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Understanding the gender gap in productivity in agricultural
production among smallholder cereal growers in rural Ghana

Emmanuel Adu Boahen (), Justice Boateng Dankwah and Daniel Berko

Department of Entrepreneurship and Business Sciences, University of Energy & Natural Resources, Sunyani, Ghana

ABSTRACT

The objective of this paper is to investigate the differences in the agricultural product-
ivity of male and female cereal growers in rural Ghana. This study uses data from the
Ghana Socioeconomic Panel Survey (GSPS) conducted in 2017/2018. The paper
employs the Oaxaca-Blinder decomposition method to decompose the unconditional
gender productivity gap into endowment effects and structural effects. The findings
show that the total cereal production of female plot managers is 46% lower than that
of their male counterparts. The results from the study reveal that the gender product-
ivity gap varies across productivity distributions. Access to agricultural lands and
inputs was found to be the principal factor driving the gender productivity gap. The
paper contribute to literature by using actual harvest per acre of land for the yield
function instead of using sales revenue which has been adopted by most earlier.
Unlike several earlier studies that rely on dataset from small localized communities
that cannot provide much information on external validity of their findings, the study
uses a national representative dataset for its analysis. The study is the first study in
Ghana that tries to investigate the dynamics of the endowment effect and structural
effect at different quintiles of the yield function of farm produce.

IMPACT STATEMENT

Even though it is widely acknowledged that productivity gap exists between female and
male farmers, the available evidence has often relied on samples from small localized
communities. Unlike earlier studies this paper uses data from Ghana that covers a wide
geographical area and therefore findings and policy recommendations are nationalistic in
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nature. Thus, any policy to improve access to agricultural land and inputs by women will

greatly contribute to the reduction of the gender productivity gaps among cereal growers
in rural Ghana and other similar rural communities in sub-Sahara Africa that share similar
cultural, religious and socio-economic characteristics like that of rural Ghana.

1. Introduction

Agriculture is the predominant source of employment and is central to the livelihoods of most people
living in sub-Saharan Africa (AfDB (African Development Bank Group), 2019; World Bank, FAO & IFAD,
2009). For many developing countries, especially those in sub-Saharan Africa, to realize sustainable
development goals (SDGs), there is a need to pay attention to the transformational dynamics in the agri-
cultural sector (AfDB (African Development Bank Group), 2016). One of the key transformational dynam-
ics in the sector that ought to be addressed to ensure improved productivity and food security is to
resolve the gender imbalance in acquiring agricultural lands and inputs. Although women account for
more than 40 percent of the labor force in agriculture (FAO, 2011; Palacios-Lopez et al., 2017), several
constraints prevent them from achieving their highest potential in the sector (FAO, 2011; World Bank,
2012). Several studies have outlined a lack of access to land, weaker tenure security on land, and limited
access to technology, information, fertilizers, labor, and agricultural extension services as the main
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constraints that affect the productivity of women in the agricultural sector (see, inter alia, Lambrecht,
2016; Lambrecht et al., 2018; Oseni et al, 2015; Quaye et al., 2019; Tufa et al, 2022; Yokying &
Lambrecht, 2020).

Maize, rice, sorghum, and millet are the main cereal crops grown in Ghana, and they remain the pri-
mary source of energy for all Ghanaians (Effraim, 2013). Thus, for Ghana to achieve the sustainable
development goal of attainable food security and gender equality there is a need to look at the prod-
uctivity of both male and female farmers producing these crops. According to FAO (2011), women'’s
farm yield can improve by 20-30 percent if they are given the same productivity resources as their male
counterparts. In this regard, directing policies to areas that may improve women'’s agricultural productiv-
ity would greatly benefit the country towards food sustainability, women’s empowerment, and closing
of the gender productivity gap. Therefore, there is a need to understand the actual problems causing
the gender inequalities and the dynamics of this problem along the yield function of the cultivation of
cereals in the country. Despite the policy relevance of understanding the gender inequalities in the agri-
cultural productivity of cereal growers in Ghana, there is still relatively little evidence in this area of
study in the country.

A comprehensive review of literature in this field suggests that gender productivity gap may differ
across geographical locations and the type of crop cultivated. Oseni et al. (2015) argued that because of
differences in socioeconomic needs and agro-economic and environmental challenges, it would be
inappropriate to generalize the gender productivity gap in agriculture. It is therefore important to do
country specific and crop specific analysis in gender productivity gap in cultivation. However, there has
been no such study in Ghana that has examined the gender productivity gap in the cultivation of cere-
als. Several of the studies in the country examine the gender gap in accessing a specific input in the
country. Against these considerations, this paper provides new evidence of gender inequalities in the
productivity of cereal growers in the country. To address this primary objective, the following research
questions would be explored: (1) Do the characteristics of female farmers growing cereal crops differ
from those of their male counterparts? (2) What are the characteristics that predict the productivity gap
of cereal growers? (3) What proportion of the productivity gap, if any, can be attributed to the endow-
ment effect? (4) Does the gender productivity gap change across the distribution of the yield function?

To answer all the research questions, the study adopts the Oaxaca decomposition to estimate the
total productivity gap and then classifies the productivity gap into two parts: the part of the total prod-
uctivity gap referred to as the endowment effect in the development economics literature (gender gap
in productivity resulting from differential individual characteristics and access to factors of agricultural
production) and the part that is a result of the structural effect (gender gap in productivity resulting
from the difference in returns to individual characteristics and factors of production). We take advantage
of the rich information on the demographic characteristics of the farmer, yield from farmland, labour
inputs on farmlands, fertilizers and chemicals applied on farmlands, and plot characteristics in the Ghana
Socio-Economic Panel Survey (GSPS) conducted in 2018 to decompose the productivity gap into endow-
ment effects and structural effects.

The lack of consensus on the differences in gender productivity gap by agriculture has been attrib-
uted to the methods that are often used to collect and analyzed data (see, inter alia, Karamba &
Winters, 2015; Peterman et al., 2014). Several studies often rely on data from small localized communities
and therefore findings from such studies may not be able address external validity. This study on the
contrary uses a national representative dataset for its analysis. This is one of the ways the study contrib-
utes to literature. Second, while there are studies on the gender productivity gap in agriculture (see,
inter alia, Aguilar et al,, 2015; Ali et al., 2016; Bello et al.,, 2021; Kinkingninhoun-Médagbé et al., 2010),
several of these studies used revenues from selling farm produce as the yield function. This article uses
the actual harvest measured in minibags of cereals harvested from the plot of land to represent the
yield function. The advantage of using the actual harvest from the plot of land is that the harvested
crops that were consumed by the household will be captured, and more so, price variations across com-
munities may not affect the yield function. Third, despite the policy relevance of understanding the gen-
der productivity gap among farmers in Ghana, there is little evidence in the country. Particularly for
cereal crops, no study in Ghana has tried to evaluate the gender productivity gap. This study attempts
to contribute to closing these literature gaps by investigating the potential factors that drive the gender



COGENT ECONOMICS & FINANCE . 3

productivity gap among cereal growers in Ghana. Finally, to the best of our knowledge, no study in
Ghana has investigated the dynamics of the endowment effect and structural effect at different quintiles
of the yield function of cereal growers. Knowing these dynamics would help direct policies to farmers in
a particular quintile where the gender productivity gap is wide.

Our results indicate that the total cereals that women produce are 46 percent lower than their male
counterparts, which is significant. However, in terms of productivity per acre of land, the results reveal
that women have a 5 percent higher harvest per acre of land than their male counterparts, but it is not
significant. The endowment effect explains over 90 percent of the total productivity gap in maize culti-
vation and cereals in general. The estimated results reveal that plot size, household size, distance from
plot to house, irrigation, and application of chemical fertilizers on the plot are important variables contri-
buting to the productivity gap. Further analysis of whether the gender productivity gap exists at differ-
ent percentiles reveals that there is a production gap at the 10th, 25th, 50th, 75th, and 90thpercentiles,
and it is in favor of men. However, in terms of productivity per acre of land, our results show that
women do better in the 10th and 25thpercentiles, but such productivity performance is eroded at the
higher percentile levels.

The rest of the paper unfolds as follows. Section 2 presents the estimation strategy for the study.
Section 3 describes the sources of data, defines key variables, and shows some relevant descriptive sta-
tistics. Section 4 discusses the empirical results and robustness checks of our estimation, while section 5
provides the conclusion and policy implications from the findings.

2. Literature review
2.1. Alternative conceptual definitions in literature

Understanding of factors that generate gender gaps has become one of the topical issues in both aca-
demia and political cycles. However, an important concern is the use of stylized but erroneous facts
about the term gender (Doss et al, 2015). Some well established institutions such as the European
Commission (European Commission Directorate-General for Employment Social Affairs & Inclusion, 1998)
define gender gap as the differences that exist between men and women in terms of rights, participa-
tion, access and benefits. The unequal access to information, rights, participation and benefits between
men and women often affect productivity of women. Productivity is generally measured in terms of out-
put per a specific input or output per an aggregate of input (Kaliski, 2001). Thus, productivity is a term
used to define the efficiency of production of goods or services expressed by some measure.
Dissimilarities in various measures used as indicator for gender has often resulted in differences in
research findings by studies trying to ascertain gender differentials between males and females (de la
et al., 2016). Sickles and Zelenyuk (2019) has also demonstrated that the differences in productivity
measures often explain the differences in research outcomes of studies that concentrate on productivity.

After a substantial review of 27 studies on gender differentials in agricultural productivity, it was
revealed that different gender indicators were used to measure the gender gap in agricultural productiv-
ity (FAO, 2011). It was revealed in their study that whiles some studies used sex of household as a meas-
ure of gender, other studies used indicators such as sex of plot manager or sex of plot owner as a
measure of gender. Peterman et al. (2010) argues that the different measures of gender makes compari-
sons across studies very difficult. Using any of the measures has its own advantages and disadvantages.
For example, using sex of household head as a gender indicator measure both vulnerabilities of female
headship and market imperfections and conditions that the entire household face (de la et al., 2016).
Even though many studies have used sex of household as gender indicator due to lack of data, it is very
problematic to use this indicator as it does not provide enough information on the decision maker of
the plot of land under consideration thereby creating confusion for policymaking and targeting (de la
et al,, 2016; Doss & Morris, 2001).

The type of indicator use as gender is very relevant as decision-making in agricultural production
such as the type of crops to be planted, the type of inputs to be used and whether to apply fertilizer
on farmland are partly based on bargaining power, rights and access to entitlements (Goldstein & Udry,
2008). However, most traditional and farming communities tend to deny women equal access to such
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vital rights that would enable them to compete favourably with their male counterparts. In West Africa
settings where female and male household members work and manage different family plots of land, it
is better to use the plot manager indicator as a measure of gender (Udry, 1996). Besides using the indi-
cator sex of plot manager as gender, plot holder and plot owner has also been used, just that the latter
are not often been used (Peterman et al.,, 2010). The less likelihood of using plot owner as gender is
most likely due to the lack of data on sex-disaggregated land ownership (de la et al.,, 2016). In this study,
the indicator sex of plot manager is used as gender since it can capture the gender of the individual
who makes decisions on the plot of land under consideration. Our study adds up to literature by using
an indicator that may correctly capture the gender productivity gap for the entire country instead of a
small community.

2.2, Agriculture in Ghana

Like most developing countries, agriculture is still the main source of income for Ghanaian rural house-
holds (World Bank, 2017). Land rights in rural Ghana are principally governed by customary laws where
kinship and inheritance remain the key determinants of land access (Yokying & Lambrecht, 2020). Unlike
countries in East Africa, joint holdings of farmland by couples are rare in Ghana (Lambrecht et al., 2018).
Once an individual is allocated to farmland, that person has control over what is planted, harvested, and
sold (Lambrecht & Asare, 2016). It is estimated that women hold approximately 30% of all agricultural
plots in Ghana (De Brauw, 2015), but the distribution of land holdings over gender significantly varies
across regions. Compared to men, several studies have found women'’s access to agricultural inputs to
lag behind their male counterparts, and this lag is seen to be greatest in northern Ghana (Ahmed et al,,
2016; Ankrah et al., 2020; Ragsdale et al., 2018).

For studies in Ghana, it is established that women in the country have relatively fewer rights to use
household labor on their plots, have less access to credit, and give less priority to their plots in terms of
resource allocation than their male counterparts (Hill et al., 2014; Lambrecht, 2016; Quaye et al., 2014). A
study by Doss and Morris (2001) attributed the gender productivity gap in the country to differences in
technology adoption and differences in access to complementary inputs, such as land, labor, and exten-
sion services. A recent study by Lambrecht et al. (2018) reveals that women in Ghana are as likely as
their male counterparts to sell crops when one controls for community, household, and plot characteris-
tics. Their study further reveals that Ghanaian men tend to use more input, but there is no difference
between men and women in terms of input use per acre of land. The same study also concludes that
women spend more on labour than men. The above review suggests that there is no study in Ghana
that has investigated the dynamics of the endowment effect and structural effect at different quintiles
of the yield function of cereal growers and this study sought to fill this gap.

2.3. Empirical evidence on gender productivity gap

Several studies in SSA demonstrate that plots managed by women are less productive than their male
counterparts. For example, a study in Nigeria by Oseni et al. (2015) found the productivity of female-
managed plots to be 28% lower than their male counterparts. Similar findings are reported by studies
conducted in countries such as Malawi, Niger, Ethiopia, Tanzania and Uganda (Abdisa et al., 2024;
Aguilar et al., 2015; Ali et al,, 2016; Backiny-Yetna & McGee, 2015; Julien et al., 2023; Kilic et al,, 2015).
Some studies attribute this productivity gap to gaps in accessing nonland agricultural input, technology,
and extension services (Peterman et al., 2014) and gaps in accessing labour input (World Bank, 2014).

In the case of studies that analyse the productivity gap by splitting the gap into an endowment and
structural effect, they report mixed findings. Findings from countries such as Malawi, Southern Nigeria,
Kenya, and Uganda reveal that the endowment effect explains a significant proportion of the gender
productivity gap (Ali et al., 2016; Fisher & Kandiwa, 2014; Kilic et al, 2015; Oseni et al, 2015;
Slavchevska, 2015; Tufa et al.,, 2022). On the other hand, evidence from countries such as Ethiopia and
Northern Nigeria demonstrates that the Structural effect explains a considerable proportion of the gen-
der productivity gap. (Abdisa et al, 2024; Aguilar et al, 2015; Bello et al., 2021). The various studies
across countries in SSA further demonstrate significant differences in factors that contribute to the
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productivity gap. For example, land, herbicide use, age of farmer, child dependency ratio, and the num-
ber of adult females are significant factors that affect the endowment effect in Nigeria (Backiny-Yetna &
McGee, 2015; Oseni et al.,, 2015); in Uganda, pesticides, type of crop, improved seeds, and total assets
explain the endowment gap (Ali et al.,, 2016); and in Malawi, type of crop, fertilizer, soil type and access
to agricultural equipment explain the endowment effect (Kilic et al., 2015; Tufa et al,, 2022).

3. Estimation strategy
3.1. Decomposition of the gender productivity gap

The most widely used method to examine differences in agricultural productivity between men and
women is to estimate a yield function that models output per acre of land as a function of a set of vari-
ables that affect production as well as the dummy for the gender of the plot manager (see inter alia,
Aguilar et al.,, 2015; Kilic et al., 2015; Oseni et al., 2015. The essence of using this approach is to examine
the contributing factors that explain what determines the differences between male- and female-man-
aged plots. Plot manager as used in this article refers to the person who has full access, use, and control
rights over the plot of land and the power to consume or sell the produce that is harvested on the plot
for the period under consideration. To estimate the average productivity gap between women and men
cultivating cereals, we examine the yield function for plot i under the management of plot manager j as
follows:

Yik = o+ 5ij + 79ij + pXix + ﬁLijk + ﬂRijk + My T+ &ijk (M

Where Yj is the total cereals harvested in plot i, which is managed by individual j living in district k.
Gj is the variable gender, where in this article, gender is simply one’s biological sex. Thus, Gj is meas-
ured dichotomously, indicating 1 if farm manager j is a female who lives in district k, Vj is a vector of
characteristics of plot manager j living in district k, Xj. is a vector of plot characteristics in district k, Ly is
a vector of labor input of farm manager j applied on plot i in district k, R; is a vector of farming practi-
ces by farm manager j on plot i in district k, and g is a district fixed effect that captures the time-invari-
ant district characteristics. ¢y is the idiosyncratic error term. The explanatory variables Vi, X, Ljx, and Ry
are chosen based on earlier empirical studies (Aguilar et al., 2015; Ali et al., 2016; Bello et al., 2021; Kilic
et al., 2015; Oseni et al., 2015).

Using OLS to estimate Equation (1) is useful to identify the factors that explain the productivity of
male- and female-managed plots but does not isolate the relative importance of the different factors. To
gain insights into the importance of these factors and the proportion of the gap that can be attributed
to these factors, we adopt the Oaxaca-Blinder decomposition method. The model allows us to quantify
the contribution of each variable to the productivity differential for male- and female-managed plots
(Oseni et al, 2015). This method helps us to first identify whether there exists a productivity gap
between men and women in agriculture and, if any productivity gap exists, what proportion of the gap
can be attributable to differences in observable characteristics. The remaining model provides a detailed
explanation of the model for the study.

To compute the productivity gap, the study employs the decomposition framework developed by
Oaxaca (1973) and Blinder (1973). To ensure that the decomposition is not sensitive to the choice of the
reference group, the paper follows the approach presented in Fortin (2008). In his approach, the refer-
ence structure in Equation (1) is obtained from a pooled regression for both male and female produc-
tion so that the productivity of male advantage would be equivalent to the productivity of female
disadvantage concerning the reference structure in Equation (1) that would be obtained from the
pooled regression. Before estimating the Oaxaca-Blinder decomposition, the study first uses OLS to esti-
mate Equation (1) for each gender-managed plot, which is given as:N

Yiie = o + 0Gjs + OVikr + BXikr + BLir + BRijkr + Ly + &ijicr (2a)
Yikm = m + 0Gjkm + WVikm + PXikm + PLikm + PRijkm + M + Eijkm (2b)

where the subscripts f and m represent female and male, respectively.
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We assume that g and gum have a zero conditional mean, and therefore, the ordinary least square
estimates are unbiased. This assumption suggests that the total productivity gap can be decomposed
into terms based on observables and their returns (Yahmed, 2018). With the assumption that the distri-
butions of &jr and gjm are the same, we can perform the decomposition since the same distribution of
the error terms suggests an identical selection bias for both females and males. Under this assumption,
the mean productivity gap between males and females can be represented as follows:

¥ =Yy = (W = W)y + W (B = B,) + Wi (B, — By) 3)

where W is the vector of covariates that include the gender of the plot manager, characteristics of the
plot manager, plot characteristics, characteristics of labor, and the type of farming practices, as explained
in Equation (1). The subscript p shows that the parameters are from the pooled productivity regression.
The first term on the right-hand side of the equation captures the endowment effect, and the last two
terms represent the structural effect.

3.2. Recentered influence function (RIF)

The Oaxaca-Blinder decomposition explained in Section 2.1 can only be used to estimate the gender
productivity gap at the mean, and therefore, the results obtained from such estimation provide the
mean outcome difference between male and female managers. However, the productivity gap may dif-
fer across the yield distribution. A similar study in Nigeria by Oseni et al. (2015) and in Malawi by Kilic
et al. (2015) found that the gender productivity gap at the mean is not necessarily the same as that
found across other points in the distribution. To this end, this study also aims to test whether similar
findings can be observed using the Ghanaian dataset.

Thus, the study further adopts quintile regression as the methodology is useful in determining rela-
tionship among variables outside the mean of the data. The methodology is more useful in determining
what accounts for productivity gap in agriculture at different percentile for the yield function. The non-
linear relationship which often characterise the productivity function in the agriculture sector makes the
use of quintile regression a good methodology to be used to analyse the factors contributing to the
productivity gap at various quintiles. Quintile regression is useful because it drops the assumption that
variables that determine productivity gap at the lower tails or upper tails of the distribution is the same
as that of the mean. Thus, the methodology helps us to identify the factors that are important determi-
nants of productivity gap for different subgroups of farmers. By adopting a regression technique pro-
posed by Firpo et al. (2009), we can evaluate the gender productivity gap across the distribution in a
way that is similar to the Oaxaca decomposition except that the dependent variable would now be
replaced with the RIF of the outcome of interest. The RIF is defined as:

RIF (Y; U) = U(Fy, + IF(Y:U) 4)

Where Y is the outcome variable of interest, which is to be replaced by its estimated IF(Y;U). The last
term in equation (4) is the influence function that corresponds to the observed value of Y for the distri-
butional statistic U(Fy) and is equivalent to:

=Y <U{R}
FY: ) =% (wim)

where 7 is the tth quantile of U{Fy, fy((U(Fy)) is the density of the marginal distribution of the depend-
ent variable (Y), and 1{Y < U{Fy} is an indicator function equal to 1 if the term inside the brackets is
satisfied and 0 if not. For more details on how to construct RIF of the variable of interest and the pro-
cedure involved in computing regressions from RIF, see Firpo et al. (2009). The RIF is estimated separ-
ately for each gender, and the outcome variables are replaced with their respective RIF, after which the
Oaxaca decomposition procedure discussed in Section 2.1 is applied.
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4. Data and descriptive statistics

The data used for the study are from the Ghana Socioeconomic Panel Survey (GSPS). The survey was con-
ducted in 2017/2018 across all ten regions (now sixteen regions) in the country. A two-stage stratified sam-
ple design was used for the survey, and the stratification was based on the 10 regions of Ghana. In the first
stage, geographical clusters from an updated master sampling frame constructed from the 2000 Ghana
Population and Housing Census are selected. A total of 334 clusters were randomly selected from the mas-
ter sampling frame. In the second stage of the selection, a simple random sampling of 15 listed households
is selected from each selected cluster. In all, 5010 households from 334 Enumeration Areas (EAs) were
sampled. The survey provides regionally representative data for the 10 regions of Ghana. The number of
EAs for each region was proportionately allocated based on the estimated 2009 population share for each
region. EAs for the Upper East and Upper West regions, which have relatively smaller population sizes,
were oversampled to allow for a reasonable number of households to be interviewed in these regions.

Information on plot-level characteristics of cereal farmers and characteristics of plot managers are
retrieved from the dataset. In the case of characteristics of plot managers, information on gender, age,
years of schooling, literacy, a dummy indicating whether the business owner is head of the household,
ethnicity, religion, marital status, size of household, number of children in the household and total num-
ber of plots held by plot manager were retrieved from the dataset. In the case of plot-level characteris-
tics, information on vyield, plot size, distance from house to the plot, soil type, type of labor that works
on the plot, types of cereals considered, if the plot is intercropped, irrigation is done on the plot,
improved seeds being used, weedicide, organic fertilizer, and chemical fertilizer were retrieved from the
dataset. Plot sizes that were less than an acre of land were excluded from the analysis, and we used a
similar definition for smallholder farms by IFPRI' (2014), which considered farm sizes that are less than
12 acres as smallholder farms. Restricting the plot size to a maximum of 12 acres and excluding plot
sizes that are less than one acre of land causes the total observation used in the analysis to be 2,995,
and out of this figure, 2,553 are male plot managers, while the remaining are female plot managers. The
low proportion of female plot managers demonstrates how difficult it is for women to obtain access to
agricultural lands in the country.

Table 1 provides descriptive statistics of the plot manager. Column (1) presents the characteristics of
business managers for the pooled sample, column (2) for only male managers, column (3) for only female
managers, and column (4) is the result of the test of the The mean difference between the characteristics
of male plot managers and the characteristics of female plot managers. Evidence from Table 1 suggests a
very small difference in the ages of female plot managers and male plot managers. Furthermore, male
managers have more experience in farming than their female counterparts. The data show that men have

Table 1. Demographic characteristics and results of a test of mean differences by gender of plot manager.

Variable Pooled sample Male manager Female manager Test of difference in mean
Age in years 52.20 52.20 51.55 0.64
Years of farming 17.76 18.74 12.13 6.61%%*
Years of schooling 3.12 3.26 232 0.93%%*
Literacy 0.21 0.22 0.15 0.07***
Married 0.86 0.92 0.55 0.37%%%*
Marriage has been dissolved 0.09 0.04 0.38 —0.34%**
Never married 0.04 0.04 0.07 —0.03***
Christian religion 0.26 0.22 0.50 —0.28%**
Islamic religion 0.51 0.53 0.36 0.177%%*
Other religion 0.23 0.25 0.14 0.17%%%
Akan tribe 0.10 0.09 0.15 —0.07***
Gurma, Mole-Dagbani tribe 0.75 0.78 0.61 0.16%**
Ewe tribe 0.09 0.07 0.20 —0.13%***
Other tribe 0.06 0.07 0.04 0.03**
Household head 0.90 0.95 0.60 0.35%%*
Size of household 5.00 5.21 3.92 1.30°%%*
Children in the household 0.71 0.77 0.36 0.477%%
Household own nonfarm enterprise 0.23 0.22 0.26 —0.04*
Total number plots owned by the individual 1.48 1.50 1.38 0.127%%
Total observation 2995 2,553 442

Note. Statistical significance is indicated as follows: p values. *<0.1; **<0.05; ***<0.01.
Source: Ghana Socio-Economic Panel Survey Wave 3 (GSPS 3).
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more years of education than women, although the levels are generally low. Female plot managers are
less likely to be married but more likely to be single compared to male plot managers. In terms of ethni-
city and religion, there are some slight differences between female plot managers and male plot manag-
ers. The data reveal that compared to men, female plot managers are less likely to be head of the
household, live in a larger household, and live in a household with more children. For example, while 95
percent of male plot managers are household heads, only 60 percent of female plot managers are heads
of household. On average, female plot managers are most likely to live in a household that has a nonfarm
enterprise. On average, female plot managers own fewer plots than their male counterparts. Apart from
the age of the plot manager, for which the test of mean difference is not significant, the rest of the varia-
bles are all significant, and most of them favor male plot managers.

Table 2 provides summary statistics on yield, labor input, sales, and farming practices. On average, men
produce more cereals than women. It can be seen from the table that out of the three main cereal crops
grown in Ghana, it is only rice that the total product of females is not different from their male counter-
parts. The table further reveals that female productivity per acre of land is not different from that of men.
For example, whereas the total average harvest of a male (female) plot manager is 2.26(1.89) minibag and
the test of mean difference is significant, the average harvest per acre of land is 1.19(1.25) minibag and
the test of mean difference is not significant. This suggests that there may be some constraints that make
the total production of women less than that of men, which will be investigated later in this study.
Figures 1 and 2 show kernel densities for the two plot managers for cereals in general and then for maize,

Table 2. Plot-level characteristics and results of a test of mean differences by gender of plot manager.

Pooled sample ~ Male manager  Female manager  Test of difference in mean

QOutcome variable () 2) (3) (4)
Yield
Log quantity of minibags of cereals harvested 2.20 2.26 1.89 0.37%%*
Log quantity of minibags of cereals harvest per acre 1.20 1.19 1.25 —0.05
Log quantity of minibags of maize harvested 222 2.28 1.88 0.40%**
Log quantity of minibags of maize harvest per acre 117 1.16 1.20 —0.05
Log quantity of minibags of millet harvested 1.68 1.75 1.04 0.771%%%
Log quantity of minibags of millet harvest per acre 0.65 0.66 0.56 0.10
Log quantity of minibags of rice harvested 251 2.51 244 0.08
Log quantity of minibags of rice harvest per acre 1.44 1.41 1.62 —0.21
Plot characteristics
Plot size in acres 3.56 3.78 230 1.48%**
Walk from house to plot 0.89 0.89 0.89 —0.002
Distance from house to plot 5.73 6.51 1.24 5.26*
Loamy 0.51 0.51 0.48 0.04
Gravel 0.09 0.10 0.07 0.03*
Sandy 0.16 0.17 0.12 0.05%**
Clay-filled 0.18 0.18 0.17 0.01
Other soil type 0.19 0.18 0.27 —0.09%**
Labor inputs
Plot owner works on the plot 0.75 0.76 0.70 0.06***
Family or relative worked on the plot 0.75 0.77 0.67 0.177%%
Hired labor worked on the plot 0.1 0.09 0.20 —0.10%**
Communal labor was done on the plot 0.05 0.05 0.05 —0.01
Sales
Harvest sold to consumers in the community 0.12 0.1 0.19 —0.08***
Harvest sold to consumers in other communities 0.07 0.07 0.07 —0.01
Harvest sold to market traders 0.31 0.32 0.24 0.08***
Harvest sold to trade organization 0.001 0.002 0.00 0.002
Crops
Maize 0.77 0.76 0.82 —0.06***
Millet 0.18 0.20 0.12 0.08%**
Rice 0.18 0.18 0.15 0.03
Farming practices
No intercropping done on the plot 0.59 0.58 0.64 —0.06%**
Irrigation 0.02 0.01 0.07 —0.05%**
Improved seeds 0.15 0.13 0.21 —0.08%**
Weedicide, insecticide, fungicide 0.23 0.22 0.27 —0.04**
Chemical fertilizer 0.34 0.35 0.28 0.10%**
Organic fertilizer 0.05 0.05 0.05 —0.003
Total observation 2,995 2,553 442

Note. Statistical significance is indicated as follows: p values *<0.1; **<0.05; ***<0.01.
Source: Ghana Socio-Economic Panel Survey Wave 3 (GSPS 3).
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Figure 1. Distribution of total cereals harvested and total cereals harvested by an acre of land by gender. Source: 3rd
wave of Ghana Socioeconomic Panel Survey.
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Figure 2. Distribution of total maize, millet, and rice harvested and total maize, millet, and rice harvested by an acre of
land by gender. Source: 3rd wave of Ghana Socioeconomic Panel Survey.

millet, and rice. Both density functions in Figures 1 and 2 suggest differences in the total production of
maize, millet, and cereals in general but no difference in the total harvest per acre of land (i.e. productiv-
ity) in the same crops, including rice.

Men are more likely to farm on sandy and gravel soil than women, but they are equally likely to farm
on loamy and clay-filled soils. It can be seen from the table that male plot managers are more likely to
be directly involved in working on their plots and have household members working on their plots than
female plot managers. However, female plot managers are more likely to employ hired laborers in their
plots than male plot managers. Whereas female plot managers are more likely to cultivate maize than
their male counterparts, male plot managers are also more likely to cultivate millet than their female
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counterparts. In the case of the cultivation of rice, the mean test indicates no significant difference
between male plot managers and female plot managers. Table 2 shows that compared to men, women
tend to sell their produce directly to consumers within the community but have a lesser likelihood of
selling it to traders. However, comparing sales between the two plot managers, there is no significant
difference in sales of products to consumers in a nearby community or a trade organization. Compared
to male plot managers, female plot managers are more likely to do irrigation, use improved seeds, and
apply weedicide and pesticides but less likely to apply chemical fertilizers, although the overall levels of
application of these important farming practices are generally low. For example, whereas 1% (7%) of
male (female) plot managers do irrigation, 35% (28%) applied chemical fertilizers on their plots of land.
The table further reveals that female plot managers tend to practice intercropping on their plots of land
more than their male counterparts.

5. Results
5.1. Presentations and discussion of results

5.1.1. Determinants of agricultural productivity of cereal farmers

To understand the factors that affect the productivity of female-managed plots and male-managed plots,
the study uses OLS to estimate Equations (1), (2a), and (2b) in Section 2. Table 3 presents the results
obtained from the OLS estimate. Columns (1) - (4) provide results for total harvest as a dependent vari-
able, and columns (5) - (8) provide results for total minibags per acre of land harvested as a dependent
variable. In column (1) of the table, we present the results of the regression with the gender dummy as
the only explanatory variable. Column (2) presents the results for the pooled regression, and columns (3)
and (4) present the results for female-managed plots and male-managed plots, respectively. Columns (5)
- (8) follow a similar pattern as in columns (1) — (4).

From the table, the naive regression shows that the total production of cereals by female plot man-
agers is 39 percent lower than their male counterparts, but once we controlled for plot-level characteris-
tics and demographic characteristics, the total gap is significantly reduced, and the statistical test
becomes insignificant. In the case of total harvest per acre, the result shows no significant difference in
the productivity of male plot managers and female plot managers for both the naive regression and the
full model. The table reveals that the status of married men does not have any effect on productivity,
but married women and those who have ever married are most likely to be more productive than their
counterparts who are not married. This is likely to be possible because husbands of married female plot
managers may facilitate access to farm inputs for their wives, which may help them to be more product-
ive than their counterparts who are unmarried. While household size affects the productivity of men,
there is no such effect for women plot managers. Surprisingly, while having children in the household
does not have a significant effect on the productivity of female plot managers, it is somehow significant
for male plot managers at the 10 percent confidence level.

The table reveals that plot size is an important factor that determines productivity for both male and
female plot managers. An important revelation from the table shows that, whereas an increase in plot
size increases the total cereals cultivated, an increase in plot size also has a negative effect on productiv-
ity per acre for both men and women, and this finding is consistent with Oseni et al. (2015) and
Carletto et al. (2013), who find a negative relationship between land and productivity. Table 3 further
reveals that there is a differential impact of soil type on the productivity of male plot managers and
female plot managers. While all sales outlets affect the productivity of male plot managers, only sales-
to-market traders affect the productivity of women. We see from the table that intercropping and appli-
cation of chemical fertilizers, weedicides, and pesticides have a positive effect on the productivity of
male plot managers, but only pesticides and weedicides have an effect on female plot managers.

5.1.2. The gender productivity gap

The results presented in Table 3 indicate that the factors that shape the productivity of female-managed
plots are systematically different from those of male-managed plots. To better understand how the fac-
tors of production shape the gender productivity gap, we apply Oaxaca decomposition to decompose
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Table 3. OLS results on gender productivity of cereal growers in rural Ghana.

Log (total quantity of minibags harvested log (quantity of minibags harvested
for the entire harvest period) per acre of land)
Pooled Female Male Pooled Female Male
Naive sample  manager manager Naive sample manager  manager
Dependent variable (1) (2) (3) (4) (5) (6) (7) (8)
1 If female manager —039"" —0.08 —0.04 -0.02
) (0.12) (0.14)* ex (0.11) (0.15) o
Age in years —0.00 —0.01 —0.01 —0.00 —0.00 —0.01
(0.00) (0.01) (0.00) (0.00) (0.01) (0.00)
Years of education —-0.00 0.01 —0.00 —-0.00 0.01 0.00
(0.01) (0.04) (0.01) (0.01) (0.04) (0.01)
Literacy 0.20 0.42 0.18 0.19 0.36 0.17
(0.16) (0.46)*** (0.17) (0.14) (0.45)*** (0.15)
Married 0.01 1.61 0.05 0.11 1.47 0.09
(0.19) (0'422(-** (0.23) (0.17) (0.4626* (0.20)
Marriage has been dissolved -0.09 1.70 —-0.02 -0.02 1.46 0.03
(0.22) (0.63) (0.26) (0.21) (0.64) (0.25)
Christian religion -0.12 -0.24 —-0.02 -0.07 —-0.16 0.02
(0.10) (0.22) (0.12)* (0.10) (0.22) (0.13)
Islamic religion 0.16 0.36 0.22 0.15 0.45 0.20
(0.11) (0.29)* (0.11) (0.11) (0.31) (0.13)
Akan tribe 0.14 1.59 0.06 0.14 1.47 0.10
(0.22) (0.84266 (0.20)** (0.20)** (0.88)** (0.20)**
Gurma, mole-Dagbani tribe -0.30 1.33 —-0.42 —-0.34 1.1 —0.42
(0.18) (0.53) (0.1826 (0.16) (0.54) (0.17)
Ewe tribe -0.15 0.31 —0.69 -0.21 0.09 —-0.47
(0.35)* (0.40) (0.412e (0.30) (0.40) (0.36)**
Household head 0.23 —0.08 0.37 0.20 —0.08 0.43
(0.1 3L** (0.24) (0‘201** (0.1 4)*** (0.25) (0.1 7L*
Household size 0.05 —0.00 0.04 0.04 —0.01 0.04
(0.012e (0.04) (0.012e (0.01) (0.05) (0.02)
Children in the household —0.07 -0.13 —0.07 —-0.06 -0.16 —0.05
(0.04) (0.10) (0.04) (0.04) (0.10) (0.04)
Household own nonfarm enterprise 0.16 —0.04 0.20 0.13 —0.05 0.15
(0.11) (0.22) (0.13) (0.11) (0.27) (0.14)
Total number of plots owned -0.03 017" —0.02 —-0.01 0.17 0.00
by the individual (0.04)*** (0.10L** (0.05)*** (0.04)*** (0.1 1)* (0.05)***
Plot size in acres 0.13 0.22 0.14 —0.11 —0.16 —-0.10
(0.02) (0.08) (0.02) (0.02) (0.08) (0.02)
Walk from house to plot 0.08 0.46 0.05 0.07 0.48 0.04
Distance from house to plot (ggg)*** (8.?8) (gg?))*** (ggz))*** (g'gg) (88(8))***
(0.00) (0.08)*** (0.00) (0.00) (0.09)*** (0.00)
Loamy soil -0.12 —-1.53 —0.05 -0.11 —1.54 —0.04
(0.11) (0.47) (0.1 1)* (0.12) (0.50) (0.1 2)*
Gravel soil 0.18 —0.47 0.24 0.20 —0.61 0.27
(0.13) (0.61)*** (0.122e (0.14) (0.59)*** (0.14)
Sandy soil 0.12 —1.36 0.22 0.09 —-1.41 0.19
(0.11) (0.38L** (0.12) (0.12) (0.432% (0.13)
Clay-filled soil —0.00 -1.70 0.09 —0.02 —1.65 0.08
0.11) (0'46l** (0.12) (0.11) (0.4726** (0.12)
Other soil type 0.00 —1.81 0.20 —0.04 -1.74 0.17
(0.15) (0.61) (0.15) (0.15) (0.62) (0.15)
Plot owner works on the plot —-0.02 —0.03 —0.02 —-0.00 —0.01 —0.01
(0.06) (0.06) (0.06) (0.05) (0.06) (0.05)
Family or relative worked on the plot 0.05 0.09 —0.00 0.05 0.09 —0.00
(0.05) (0.07) (0.05) (0.05) (0.06) (0.06)
Hired labor worked on the plot 0.09 0.06 0.08 0.08 0.08 0.08
(0.06)** (0.1 2)** (0.06) (0.05 )** (0.1 2)*** (0.05)
Communal labor was done on the plot 0.16 0.16 0.09 0.16 0.19 0.09
(0.06 (0.07) (0.08) (0.06) (0.07) (0.08)
Harvest sold to consumers in the community 0.4926*96 0.26 0.53"** 046" 0.23 0.51"*
. (0.1 Q** (0.21) (0.1 3;** (0.09l** (0.27) (0.1 026**
Harvest sold to consumers in 0.49 —-0.01 0.52 0.45 0.12 0.46
other communities (0.1 ZL** (0.32)*** (0.1 61** (0.1 11** (0.33)*** (0.16L**
Harvest sold to market traders 0.33 0.66 0.34 0.29 0.60 0.30
(0.0SL* (0.16) (0.08;* (0.0826* (0.16) (O'OSL*
Maize —0.26 —0.69 —-0.27 —0.30 —0.66 —0.31
(0.1 1L** (0.47)** (0.1 226** (0.1 3L** (0.48)** (0.1 4L**
Millet —0.52 —1.20 —0.54 —0.55 -1.19 —0.57
(0.10) (0.55) (0.10) (0.11) (0.55) (0.11)
Rice -0.16 —0.52 —-0.23* -0.11 —0.53 -0.17

(continued)
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Table 3. Continued.

Log (total quantity of minibags harvested log (quantity of minibags harvested
for the entire harvest period) per acre of land)
Pooled Female Male Pooled Female Male
Naive sample  manager manager Naive sample manager  manager
Dependent variable (1) (2) (3) (4) (5) (6) (7) (8)
(0.12) (0.59) (0.12) (0.12) (0.58) (0.13)
No intercropping done on the plot 034 —0.10 035" 031" —0.25 0.32"
(0.09) (0.23) (0.10) (0.09) (0.26) (0.10)
Irrigation -025  —0.63" —008 -0.22 —0.77" 0.05
(0.33) (0.33) (0.44) (0.24) (0.41) (0.37)
Improved seeds —0.02 —0.25 0.01 0.03 —0.31 0.07
(0.09) (0.24) (0.10) (0.08) (0.22) (0.10)
Weedicide, insecticide, fungicide 0.12 066  0.15 0.14" 062" 017"
(0.09)*** (0.18) (0.1 0)*** (0.0826** (0.19) (0.092e**
Chemical fertilizer 0.25 0.39 0.31 0.20 0.26 0.26
(0.07) (0.25) (0.07) (0.07) (0.30) (0.08)
Organic fertilizer 0.14 -0.48 0.10 0.05 —0.57" 0.04
. (0.1 2)*** (0.29) (0.1 3)*** exx (0.1 5)*** (0.31) (0.1 5)***
Constant 2.26 1.42 0.37 1.41 1.21 1.29 0.98 1.13
(0.02) (0.31) (0.86) (0.33) (0.02) (0.32) (0.96) (0.35)
Observations 2,995 2,995 442 2,553 2,995 2,995 442 2,553
R-squared 0.28 0.51 0.81 0.52 0.25 0.46 0.79 0.48

Note. All estimations include district fixed effects. Other ethnic group is the reference group for ethnic group, other religion is the reference
group for religion, and never married is the reference group for marital relationship. District fixed effects are not displayed. Standard errors
clustered under the district level are in parentheses below. p Values *<0.1; ¥**¥<0.05; ***<0.01.

Source: Ghana Socio-Economic Panel Survey Wave 3 (GSPS 3).

Specifically, *** indicate 1 % significant level, **represent 5% significance level and * represent 10% significant level.

the productivity gap into endowment effects and structural effects. Since it is much easier to interpret
the contribution of each variable in the endowment effect, the study will only report the coefficient esti-
mates of all the variables in the part that describe the endowment effect.

Columns (1) — (4) of Table 4 show the total gap in cereal production, and the last four columns pre-
sent the total productivity gap per acre of land. The top six rows present results from the significance
test of the gender productivity gap. The first two rows provide estimated results of the coefficient and
the robust standard errors for the total productivity gap between male-managed plots and female-man-
aged plots. Similarly, the third and fourth rows show the results for the endowment part, and the
remaining two rows show the results of the structural effect.

As displayed in the top six rows of Table 4, the regression results reveal a gender gap in the total
production of cereals harvested but not yield per acre of land. By disaggregating the total production of
cereals into the three most highly cultivated cereal crops in the country, the result indicates that men
are more likely to produce maize and millet than women, but there is no significant difference between
men and women in terms of the total yield of rice harvested. However, the results for yield per acre of
land reveal no significant difference between men and women in the cultivation of maize and millet,
but women seem to do better in yield per acre of land for rice production. The results indicate that the
endowment effect explains approximately 94%? of the total gap in cereals produced, which is consistent
with some earlier studies done in Malawi, Uganda, and Southern Nigeria (Ali et al., 2016; Fisher &
Kandiwa, 2014; Kilic et al., 2015; Oseni et al., 2015; Slavchevska, 2015; Tufa et al., 2022). Similarly, the pro-
portion of the endowment effect on the overall productivity gap for maize, millet, and rice can be esti-
mated. Apart from millet, where the endowment effect for total produce is not statistically significant,
the rest of the estimates are significant. In the case of yield per acre, the overall productivity gap by
gender is insignificant, and the proportion of the endowment effect to total cultivation is also smaller in
magnitude and statistically insignificant. For example, while the overall gap for yield per acre of land of
cereals cultivated is -0.053 and is statistically insignificant, the endowment effect is 43% of the overall
gap. Although the overall gap in yield per acre of rice cultivated favours women, that of the endowment
effect is statistically insignificant. The findings suggest that women in cereal crop production in rural
Ghana are equally productive as men in terms of utilization of agricultural lands. However, due to the
small acreages of land that they harvest, their total cultivations fall short of that of men. In the case of
Millet, the results reveal that the structural effect is stronger in determining the gender gap, which is
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Table 4. Decomposition of the gender differential in the productivity of cereal farmers.

Log (total quantity of minibags harvested for
the entire harvesting period)

Log (quantity of minibags harvested
per acre of land)

Cereals Maize Millet Rice Cereals Maize Millet Rice
Dependent variable 1 2 4 7
'p (M - (2) - (3) e (4) (5) (6) (7) (8) -
Difference 0.3749 0.3994 0.7078 00827 -0.0530  —0.0458 0.1042  —0.2058
(0.0504) (0.0512) (0.1300)  (0.1442)  (0.0486)  (0.0531)  (0.1351)  (0.1214)
Endowment 035217 03641 02233 0.2248" —00234  —00185  —0.2256 0.0189
(0.0467) (0.0457) (0.1499)  (0.1310) (0.0443)  (0.0452)  (0.1609)  (0.1210)
Structural 0.0229 0.0353 04845 —0.1421 —0.0296  —0.0273 0.3298" —0.2247"
(0.0533) (0.0593) (0.1313)  (0.1202)  (0.0515)  (0.0585)  (0.1437)  (0.1164)
Age in years —0.0015 0.0000 —0.0006 0.0259 —0.0014 0.0000  —0.0004 0.0224
(0.0021) (0.0008) (0.0093)  (0.0254)  (0.0021)  (0.0005  (0.0059)  (0.0221)
Years of education 0.0069 0.0055 —0.0035 0.0982"*  0.0083 00063  —0.0043 012117
(0.0055) (0.0046) (0.0118)  (0.0422) (0.0054)  (0.0047)  (0.0143)  (0.0424)
Literacy 0.0083 0.0051 0.0068  —0.0048  0.0069 0.0053 00049  —0.0095
(0.0051) (0.0050) (0.0141)  (0.0264)  (0.0049)  (0.0049)  (0.0106)  (0.0271)
Household head 0.0451°* 0.0195 —0.0539  —00540  0.0329° 00120  —00812  —0.0442
(0.0200) (0.0218) (0.0476)  (0.0488) (0.0186)  (0.0206)  (0.0528)  (0.0460)
Household size 0.0440™*  0.0366" "  0.0043 0.0688™" 0.0353"  0.0285"*  0.0059 0.0612"*
(0.0098) (0.0104) (0.0119)  (0.0262) (0.0088)  (0.0098)  (0.0160)  (0.0243)
Children in the household —0.0157""  —0.0023 —0.0074  —0.0809"*-0.0111 00020  —00161  —0.0685 "
(0.0079) (0.0089) (00293)  (0.0307) (00082  (0.0095)  (0.0289)  (0.0298)
Household own nonfarm enterprise —0.0042 —0.0015 0.0000 0.0476" " —0.0025 0.0008 —0.0001 0.0483
(0.0027) (0.0023) (0.0008)  (0.0236) (0.0020)  (0.0023)  (0.0013)  (0.0240)
Total number of plots owned by —0.0022 0.0009 —0.0074 0.0174  —0.0002 0.0015 —0.0037 0.0167
the individual (0.0024) (0.0019) (0.0123)  (0.0119)  (0.0024)  (0.0021)  (0.0070)  (0.0118)
Plot size in acres 01772 01701™*  0.1669" 0.1416"" —0.1887""" —0.2145"" —0.3248""" —0.0804""
(0.0158) (0.0173) (0.0393)  (0.0609) (0.0166)  (0.0199)  (0.0506)  (0.0374)
Walk from house to plot —0.0000 0.0001 0.0018 0.0029 0.0000 0.0001 0.0031 0.0049
(00002) (00007~ (0.0044)  (0.0055)  (0.0002) ~ (0.0005) ~ (0.0056)  (0.0070)
Distance from house to plot 0.0029 0.0038 00090 —0.0232  0.0028 0.0036 00183  —0.0225
(0.0013) (0.0018) (0.0098)  (0.0182)  (0.0013)  (0.0017)  (0.0135)  (0.0190)
Loamy soil —0.0043 —-0.0111" 00193  —00117 —0.0047 —0.0139"° 00063 —0.0178
(0.0036) (0.0062) (0.0396)  (0.0161)  (0.0039)  (0.0069)  (0.0395)  (0.0234)
Gravel soil 0.0073" 0.0127°°% 00026 —00264  00068*  0.0117 " -0.0022  —0.0406
(0.0039) (0.0048) (0.0166)  (0.0256)  (0.0037)  (0.0046)  (0.0145)  (0.0278)
Sandy soil 0.0074" 0.0059 00718 —0.0621  0.0041  —0.0001 0.0594°  —0.0604
(0.0039) (0.0048) (0.0341)  (0.0413)  (0.0033)  (0.0045)  (0.0311)  (0.0403)
Clay-filled soil 0.0002 0.0020 0.0136 0.1110"  0.0001 0.0029 0.0084 0.1326™"
(0.0008) (0.0028) (0.0175)  (0.0474) (0.0005)  (0.0030)  (0.0142)  (0.0527)
Other soil type 0.0082 0.0194°  —0.0472  —0.0000  0.0141°  0.0286  —0.0226  —0.0001
(0.0066) (0.0103) (0.0434)  (0.0104) (0.0073)  (0.0113)  (0.0380)  (0.0173)
Plot owner works on the plot —0.0007 —0.0036 —0.0272 0.0058  —0.0009 —0.0029 —0.0337 0.0055
(0.0023) (0.0034) (0.0218)  (0.0117)  (0.0023)  (0.0033)  (0.0264)  (0.0112)
Family or relative worked 0.0035 0.0057 0.0027  —0.0207 0.0049 0.0070 0.0016 —0.0244
on the plot (0.0045) (0.0052) (0.0050)  (0.0186)  (0.0045)  (0.0053)  (0.0038)  (0.0186)
Hired labor worked on the plot —0.0002 —0.0001 —0.0000  —0.0004 —0.0003  —0.0002  —0.0000  —0.0003
(0.0006) ~ (0.0008) (00025)  (0.0025) ~ (0.0007)  (0.0011) ~ (0.0033)  (0.0018)
Communal labor was done —0.0132 —0.0142 —0.0009 —0.0568  —0.0123 —0.0160 —0.0008 —0.0455
on the plot (0.0065) ~ (0.0075) ~ (0.0029)  (0.0287) (0.0064)  (0.0076) ~ (0.0026)  (0.0259)
Harvest sold to consumers —0.0463 —0.0273 —0.0032 —0.1194 " —0.0447 —0.0268 —0.0026 —0.1078
in the community (0.0123) (0.0109) (0.0519)  (0.0460) (0.0119)  (0.0107)  (0.0424)  (0.0434)
Harvest sold to consumers —0.0031 0.0051 0.0019 —0.0213  —0.0027 0.0046 —0.0002 —0.0151
in other communities (00082 (0.0093) (00053) ~ (0.0188) (0.0073) ~ (0.0084)  (0.0052) ~ (0.0146)
Harvest sold to market traders 0.0323 0.0140 0.0568 0.0898 0.0283 0.0125 0.0567 0.0652
(0.0094) ~ (00102) ~  (0.0266)  (0.0331) (0.0084) ~ (0.0091) ~ (0.0267)  (0.0299)
No intercropping done on the plot —0.0191 —0.0212 0.0354  —0.0519° —0.0179 ° —0.0210 0.0333 —0.0496
(0.0083) ~ (0.0096) ~ (0.0261)  (0.0295) (0.0078)  (0.0095) ~ (0.0247)  (0.0285)
Irrigation 0.0213 0.0215 0.0000 —0.0112"" 0.0201 0.0209 0.0000  —0.0097
(0.0078) (0.0099) (0.0000)  (0.0052) (0.0075)  (0.0096)  (0.0000)  (0.0046)
Improved seeds 0.0049 0.0014 0.0361 —0.0411 0.0027 0.0008 0.0420 —0.0337
(0.0035), (0.0024) (00277)  (0.0268)  (0.0034)  (0.0016)  (0.0313)  (0.0262)
Weedicide, insecticide, fungicide ~ —0.0055 —0.0028 0.0001  —0.0018 —0.0056" —0.0025  —0.0004  —0.0017
(0.0034) ~ (0.0025) ~ (0.00%)  (0.0168)  (0.0034) ~ (0.0024) ~ (0.0099)  (0.0155)
Chemical fertilizer 0.0184 0.0212 —0.0006 0.0356™"  0.0147 0.0151""  —0.0080 0.0287
(0.0071) (0.0081) (0.0099)  (0.0167) (0.0058)  (0.0062)  (0.0109)  (0.0159)
Organic fertilizer 0.0001 0.0014 0.0130 0.0335  0.0002 0.0019 0.0139 0.0480
(00005) (00026 ~ (0.0093)  (0.0247) (0.0011)  (0.0033)  (0.0097)  (0.0333)
Christian religion 0.0442 0.0303 0.1111 0.0023  0.0395 0.0324 0.0933"* —0.0293
(0.0079) (0.0076) (0.0309)  (0.0236)  (0.0076)  (0.0076)  (0.0279)  (0.0247)
Islamic religion 0.0449*  0.0357°"*  0.0465  0.0908"°" 0.0413"* 0.0357"" 0.0402°  0.0484""
(0.0075) (0.0075) (0.0260)  (0.0260) (0.0070)  (0.0076)  (0.0227)  (0.0198)

(continued)
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Table 4. Continued.

Log (total quantity of minibags harvested for Log (quantity of minibags harvested
the entire harvesting period) per acre of land)
Cereals Maize Millet Rice Cereals Maize Millet Rice
Dependent variable (1) (2) (3) (4) (5) (6) (7) (8)
Other religion —0.0108"™"  —0.0090"" -00106 —00202 —0.0103""" —0.0082"" —0.0107  —0.0165
(0.0032) ~ (0.0033)  (00120)  (0.0153) (0.0032) ~ (0.0032) ~ (00119  (0.0127)
Akan tribe —0.0122 —0.0095 00068 —00112 —0.0117""" —0.0088"" —0.0060  —0.0100
(0.0044) (0.0043) (0.0124)  (0.0125)  (0.0043)  (0.0043)  (0.0126)  (0.0114)
Gurma, mole-Dagbani tribe 00175 0.0225° 00000 —00172  0.0180° " 0.0214"  0.0000 0.0021
X (0.0063)  (0.0078) (00000)  (0.0197)  (0.0063)  (0.0077)  (0.0000)  (0.0193)
Ewe tribe —0.0109 —0.0015 —0.0007 —0.0507"* —0.0091° —0.0013  —0.0006  —0.0308
(0.0052) (0.0063) (0.0049)  (0.0235) (0.0052)  (0.0064)  (0.0044)  (0.0186)
Other ethnic group ~0.0002 0.0006 —0.0083"* —0.0014 —0.0001 00007  —0.0087"" —0.0005
; (0.0014) (0.0023) (0.0035) ~ (0.0036) ~ (0.0014) ~ (0.0024)  (0.0037)  (0.0031)
Marrie 0.0068 —0.0036 —0.0643 0.0854""  0.0258 00169  —0.0283 0.0770
(0.0128) (0.0134) (0.0259)  (0.0397) (0.0125)  (0.0133)  (0.0267)  (0.0358)
Marriage has been dissolved 0.0309" 00344  —0.1287"° 00549 00202 00258  —0.0566 0.0541
(0.0159) (0.0162) (0.0518)  (0.0361) (0.0155)  (0.0162)  (0.0534)  (0.0342)
Never married —0.0023 —0.0038 0.0000 0.0017 00003  —0.0010 0.0000 0.0012
(0.0021) (0.0027) (0.0000)  (0.0043)  (0.0018)  (0.0022)  (0.0000)  (0.0037)

Note. Robust standard errors are in parentheses below. p Values*<0.05; ¥*<0.01; ***<0.001.
Source: Ghana Socioeconomic Panel Survey 2017/2018 (GSPS 3).
Specifically, *** indicate 1 % significant level, **represent 5% significance level and * represent 10% significant level.

also consistent with studies by Aguilar et al. (2015) and Bello et al. (2021). The specific variables that
influence the gender productivity gap and to what degree they contribute to explaining the endowment
effect are reported in the lower portions of Table 4. Here, much of the concentration will be on the vari-
ables with positive coefficient estimates that are significant, since it provides evidence of the contribu-
tion of observable characteristics to the total gender productivity gap.

The size of the household, plot size, distance to the plot, farmland soil type, chemical fertilizer applied
to the land, harvest sold to traders, Gurma, Mole-Dagbani ethnic group, and irrigation are the most con-
sistent predictors of the gender productivity gap. Plot size is the only variable that is statistically signifi-
cant across all five outcome variables. The results on the effect of plot size on the gender productivity
gap in yield per acre demonstrate a female advantage in the productivity gap for yield per acre. This
female advantage is observed because women often manage smaller plot sizes compared to their male
counterparts, and the results in Table 3 reveal a negative relationship between plot size and yield per
acre, which is consistent with Oseni et al. (2015). A further examination of the table reveals that the size
of household, application of chemical fertilizers, and irrigation have a positive effect on the productivity
gap for yield per acre, and it is statistically significant.

In summary, the findings from the second part of Table 4 suggest that the size of the farmland is the
most significant determinant of the gender gap in cereal production and that if women are equally
given the same opportunity to access farmlands, the gender productivity gap in the cultivation of cere-
als would decrease. The estimations in the table reveal that at least 48% of the endowment effect in the
productivity gap comes from the size of the plot. For example, the contribution of plot size to the
endowment effect in the total production of cereals is approximately 50% > of the gap. Moreover, equit-
able distribution of agricultural inputs such as farm laborers®, chemical fertilizers and irrigation will min-
imize the gender gap in production. Even though the effect of chemical fertilizers and irrigation on the
productivity gap seems to be small, the impact on the gender productivity gap would have been much
more significant if the adaptation of irrigation and application of chemical fertilizers by Ghanaian farmers
were to be high. Thus, nongendered access to these inputs would likely minimize the gender productiv-
ity gap. The table shows that irrigation and application of chemical fertilizers have a higher combined
effect on the gender gap for maize growers than on the other cereal crops. Findings from this paper
corroborate the argument by FAO. (2011) that reducing the gender inequalities in access to agricultural
land and other essential inputs is likely to increase women'’s productivity by more than 20%.

5.1.3. Decomposition across total yield and yield per acre distribution
We now turn our attention to investigating our final research question. The Oaxaca decomposition
explained above provides results for the productivity gap at the mean of the outcome variable. While
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analysing the gender productivity gap at the mean is very informative, analysing the gap across the dis-
tribution also provides additional information that may be useful to policymakers. To be able to estimate
the gender productivity gap at various quantiles, the outcome variables need to be replaced with their
respective RIF, as discussed in Section 2.1 of the manuscript. Table 5 presents the RIF results for total
production and yield per acre of land for maize, millet, rice, and all three cereal crops combined.

The results presented in columns (1) — (4) of the table indicate a significant gender gap in overall pro-
duction across all quantiles apart from the results of the fifth decile for the estimation for rice plot man-
agers, which is not significant. The observed gap across all quantiles is in favour of male plot managers.
Interestingly, it can be further observed that the gender gap in the overall production of cereals
increases from the first decile to the ninth decile. The results for the gender gap in production for maize
farmers are consistent with the estimates obtained for the whole cereal crop. In the case of millet and
rice, even though the result shows a clear gender gap in the total production of these two crops, there
is no clear trend across the distribution. For example, the gender gap in production for rice farmers
decreases from 0.66 log points to 0.30 log points and then rises to 0.66 log points at the 50th, 75th,
and 90th percentiles, respectively. Apart from the first decile, in which we find the structural effect dom-
inating the endowment effect for maize and cereals in general, the results for the other higher quantiles
reveal that the endowment effect is more important in explaining the gender productivity gap. Similarly,
apart from the 50th percentile of millet, in which the structural effect is seen to be more important than
the endowment effect, the rest of the results for millet and rice reveal the endowment effect to be
more important in explaining the gap than the structural effect. These results suggest that agricultural
inputs matter more in closing the gender productivity gap than the returns to these inputs.

Table 5. Decomposition of the gender differential in productivity at various percentiles.

Log (total quantity of minibags harvested for Log (quantity of minibags harvested
the entire harvesting period) per acre of land)
Dependent Cereals Maize Millet Rice Cereals Maize Millet Rice
variable (1) (2) 3) (4) (5) (6) (7) (8)
Difference 0.1867 0.1851 0.3514 - —0.2432 —0.1795 —0.7193 —0.3309
(0.0268) (0.0255) (0.1305) - (0.0495) ~ (0.0576) ~ (0.1755) ~ (0.1113)
Endowment —0.0024 —0.0229 0.1259 - —0.3970 —0.3277 —0.8727 —0.5760
(0.0242) (0.0236) (0.1674) - (0.0585)  (0.0626)  (0.2792) (0.1428)
Structural 0.1892 0.2080 0.2255 - 0.1538 0.1481 0.1534 0.2452
(0.0344) (0.0356) (0.1835) - (0.0635) (0.0699) (0.2725) (0.1319)
25th Percentile
Difference 0.2140"" 0.1731°" 0.8552""* - —0.0953"  —0.0792 0.2353 —-0.3130"*
(0.0495) (0.0516) (0.1579) - (0.0530) (00593~ (01857) ~  (0.0924)
Endowment 0.0836 0.1083 —0.1493 - —0.1663 —0.1584 —0.5883 —0.1913
(0.0441) (0.0438) (02004) - (0.0456) (0.0484) (02102) ~ (0.1020)
Structural 0.1304 0.0648 1.0045 - 0.0710 0.0791 0.8236 -0.1217
) (0.0599) (0.0656) (0.1831) - (0.0603) (0.0684) (0.2210) (0.1067)
1l o
Difference 0.3592 0.3873 0.6576 0.0593 —0.0783 —0.1152 0.3837 —0.1473
(0.0559) (0.0618) (0.1381) (0.1224) (0.0728) (00807)  (0.1606) (0.1827)
Endowment 0.3802 0.3824 —0.0478 0.2056 0.0988 0.1529 —0.2828 —0.0345
(0.0556) (0.0556) (02238) ~ (0.1422) (00622) ~  (0.0638) ~ (02282) ~  (0.159%)
Structural —0.0211 0.0049 0.7054 —0.1462 —0.1771 —0.2681 0.6666 —0.1128
) (0.0696) (0.0753) (0.2260) (0.1393) (0.0830) (0.0915) (0.2351) (0.1720)
75" Percentile
Difference 0.3860""" 0.4221°" 03048 0.4089™"  —00773 —0.0834 - —0.1415
(0.0532) (0.0582) (0.1071) (0.1442) (0.0583)  (0.0628) - (0.1665)
Endowment 0.4934 0.4901 0.1497 0.4633 0.1152 0.0895 - 0.3246
(0.0597) (0.0621) (0.1421) (0.1970) (0.0520) ~ (0.0522) - (0.1560)
Structural —0.1074 —0.0680 0.1552 —0.0545 —0.1925 —0.1729 - —0.4661
) (0.0684) (0.0750) (0.1339) (0.2034) (0.0681) (0.0736) - (0.1726)
tl o
?)?fferiircceenme 0.4367""" 05101 0.6643""  —0.1468 06526  —0.0987" - -
(0.0761) (0.0782) (0.1009) ~ (0.2612) (0.0806) ~ (0.0508) - -
Endowment 0.3849 0.3634 0.4794 0.3806 0.2925 0.1953 - -
(0.0671) (0.0699) (0.1744) (02525) (0.0760) ~  (0.0407) - -
Structural 0.0518 0.1466* 0.1850 —0.5274 0.3601 —0.2940 - -
(0.0802) (0.0872) 0.1771) (0.2341) (0.0936) (0.0617) - -

Note. Robust standard errors are in parentheses below. p Values: *<0.05; **<0.01; ***<0.001.
Source: Ghana Socioeconomic Panel Survey 2017/2018 (GSPS 3).
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This section shifts attention to the explanation of the last four columns of Table 4. In these columns,
the outcome variable yield per acre is replaced with its RIF. The results for the first decile show women
to be more productive in terms of yield per acre than men for all three cereal crops. However, such a
productivity advantage seems to decline and largely turns out to be insignificant at higher levels of the
distributions for maize, rice, and cereals in general. For example, the gender productivity gap in yield
per acre of land of cereals (maize) rice consistently declines from —0.2432(-0.1795)-0.3309 to
—0.0773(0.0834) —0.1415 at the 10th, 25th 50th, and 75th percentiles. The test of significance of the gap
shows insignificance for the 50th and 75thpercentiles. Both the endowment effect and structural effect
tend to explain the gap in yield per acre. The endowment effect for the lower part of the distribution
favors women, and the returns to this endowment favor men. In contrast, the endowment effect at the
higher part of the distribution largely favors men. Our finding is similar to that of Oseni et al. (2015),
who found the endowment effect to favor women at the lower quartile but reverse to favour men at
the upper quartiles in Northern Nigeria. In summary, the size of our gap and the pattern of the endow-
ment and structural effect obtained in our study are very close to those of northern Nigeria (Oseni et al.,
2015) but somewhat different from those of southern Nigeria (Oseni et al., 2015).

6. Conclusion

The study set out to investigate the gender productivity gap between female cereal growers and their
male counterparts. The study findings reveal a gender productivity gap attributable to both endowment
and structural effects of both genders. The gender productivity gap recorded is generally positive and sig-
nificant. The findings show that the total cereal production of female plot managers is 46% lower than
that of their male counterparts. In terms of productivity per acre of land, the results reveal that the prod-
uctivity of female plot managers is not significantly different from that of male plot managers. This finding
is consistent with the result obtained for each of the cereal crops (maize, millet, and rice) analysed. Apart
from millet, the result from the decomposition shows that the endowment effect is much more important
than the structural effect in explaining the gender performance gap. The results from the RIF suggest that
the gender productivity gap is not the same across productivity distributions. This finding is consistent
with a similar study in Nigeria by Oseni et al. (2015) and in Malawi by Kilic et al. (2015).

Plot size is found to be the variable that has the highest positive effect on the gender gap in prod-
uctivity. In contrast, the results show that the larger the farmland is, the lower the yield per acre of cere-
als harvested. Given that men cultivate bigger farmlands than their female counterparts, the effect of
plot size on the gender gap in productivity of yield per acre of land tends to significantly reduce—this
is because the female advantage of plot size on the gender gap in yield per acre of cereals is high. This
finding is consistent with Oseni et al. (2015) and Carlleto et al. (2013), who found a negative relationship
between land size and productivity. The adoption of chemical fertilizer and irrigation is seen to have a
positive effect on the gender productivity gap. The effect is seen to be larger for maize growers. The
size of the household has a significant effect on the gender productivity gap, and it is in favor of men.
In several rural communities in Ghana, members of households often serve as laborers to work in plots
considered to belong to the entire household, and such household plots are often managed by men.
This possibly explains why the size of households has a significant effect on the gender productivity
gap. Other variables, such as the type of soil of the farmland and distance to the farmland, all contribute
to the gender productivity gap.

This study presents some key policy implications. It makes an important contribution to the overall
effort by Ghana to achieve three important sustainable development goals. First, a greater proportion of
rural women are in agriculture, and therefore, policies that seek to reduce the productivity disparity
would help Ghana achieve SDG 1 (poverty eradication), SDG 2 (zero hunger), and SDG 5 (gender
equality). Policies aimed at improving female endowments such as access to farmlands, access to chem-
ical fertilizer, irrigation, or market access will likely reduce the gender productivity gap in agriculture.
An important policy dimension to promote access to chemical fertilizer and the market would be to
form women groups through which the distribution of chemical fertilizers and provision of a produce
market would be promoted. In terms of access to farmlands, there should be a deliberate effort to edu-
cate opinion leaders on the need to change customary practices that discriminate against women.
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Generally, the use of chemical fertilizers and irrigation is not widespread enough in the country. The
low adoption of chemical fertilizers and irrigation may be one reason why these technologies seem not
to contribute substantially to the aggregate gap. Although the adoption rate is still small, evidence sug-
gests that these technologies are important in contributing to output yield; therefore, farmers need to
be sensitized to use these technologies in their farming activities. The differences in the ratio of male to
female adoption of these technologies and the statistically significant contribution of these technologies
to the gap suggest that programs to encourage the adoption of these technologies should incorporate
elements to ensure that adoption of these technologies is gender-neutral. For example, the use of chem-
ical fertilizers can be subsidized to improve their adoption, and vouchers can be introduced to avoid
any gender discrimination that is likely to occur during distribution.

Like most studies, this study also has some limitations. First, the dataset analysed in this study does
not capture who decides on the time allocations and labor hours that must be spent on the plot of
farmland analysed. In some traditional settings, heads of households decide the time allocation and
labour hours that need to be spent on a plot of land owned by a household member but not the plot
manager since the farmland belonging to the household head is considered to be the farm for all
household members. Given this and the fact that most household heads in a majority of rural house-
holds tend to be men, data on who makes decisions on the plot of land if available and controlled for is
likely to cause the gender productivity gap to be smaller than our regression estimate.

Second, the study uses self-reported variables (outcome variables), which may cause some potential
bias if the errors in reporting the productivity of yields from the plot of land are not randomly distrib-
uted across individual observations or if the reports from those females are systematically different from
their male counterparts. In the case of any systematic bias in reporting the productivity of men and
women, the productivity gap estimated in the current study may be different from the actual productiv-
ity gap in the country.

Finally, some studies have shown how the definition of the gender variable may affect the gender
productivity gap. For example, de la O Campos et al. (2016) used three definitions for the gender vari-
able, namely, a female is the head of the household, a female is the plot owner and a female is the plot
manager, to measure the gender productivity gap in Uganda. Evidence from their study showed that
the gender productivity gap in Uganda depends on the choice of the type of gender definition used. It
is possible to have similar situations in the Ghanaian context; nonetheless, this study limited itself to
only one definition of gender. However, this definition used in our study allows us to match the charac-
teristics of the individual in the household owning and managing the plot to the input and activities
employed on the plot and the productivity of the plot.

Notwithstanding the limitations of this study, it presents some avenues for future research. First, the
study establishes and provides evidence of the existence of a productivity gap between female and
male cereal growers; however, future studies with larger observations may explore analysing the gender
productivity gap only for cereal farmers that do monocropping on the farm. Moreover, the study opens
attractive avenues for future studies to explore the gender gaps in other important plant crops, such as
cocoa, cashew, and some other relevant cash crops.

Additionally, tracing the trends in the productivity gap for cereal growers to ascertain whether the
productivity gap for cereal growers is increasing or reducing would be useful.In this regard, future stud-
ies that have long-term longitudinal data may explore this by analysing the trend of the productivity
gap in Ghana and the factors that contribute to the closing or widening of the gender productivity gap
among these farmers.

Future studies, for instance, may consider examining the gender productivity gap for several crops
and analyse the productivity gap according to geographical locations to ascertain the locations where
female farmers perform better. Such findings may provide empirical evidence to policymakers on the
type of crops or locations within the agricultural sector where women could be encouraged to concen-
trate in attempting to address the productivity gap. Finally, future studies may consider following de la
O Campos et al. (2016) to ascertain whether the gender productivity gap in Ghana also depends on the
definition of the gender variable considered.
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Notes

International Food Policy institute.
. . " . end t
Thfe percentage difference for the endowment part is obtained by: % x 100
This is obtained as. $3Z72 x 100
Household size can serve as a proxy for farm laborers as most rural farmers tend to rely on family laborers for

cultivation.
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