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Abstract

Women contribute substantively to the agricultural sector and support food security. However, gender-based

differences in terms of control and access to financial and productive resources inhibit their sustainability,

resilience, and agricultural productivity. This study investigates the gender-based productivity differences in

Irish potato production in Uasin-Gishu County, Kenya, and identifies the factors driving this disparity. This

study adopted a cross-sectional field survey and simple random sampling to collect quantitative data from 256

respondents (67 female and 189 male farmers). The Oaxaca-Blinder decomposition model decomposed the gap

into the endowment (differences in resource endowments) and structural (differences in return to the endowment

factors) effects. Our study finds a production gap of 11% favoring male farmers, with a structural effect (53 %)

larger than the endowment effect (33%). This study confirms that a notable number of factors, including land,

education, climate-smart technologies, and fertilizer, cause the gap. Therefore, these factors represent the

potential intervention areas in any attempt to reduce the gender gap. Policymakers should devise interventions

through a gender lens against using a one-fits-all intervention to uplift female farmers from their low

productivity traps.
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1. Introduction

Africa's regional and local economies identify agriculture as an important driver for growth; the sector supports

food security and employs a large part of the population. Agricultural activities support the livelihoods of 86% of

people who live in the rural areas and offer food to people in urban and peri-urban areas of Africa (Kiriti &

Tisdell, 2003). Several distinct features characterize Africa's agricultural sector. First, it is mainly comprised of

small-scale farmers. Second, it is the primary source of income for women. Third, women display lower

productivity than men (Kilic et al., 2013). The stagnant and sometimes slow economic growth of most nations in

Sub-Saharan Africa poses a major development problem. Gender disparities, inexistent or ineffective policies for

market functioning, social conflict, and the impact of climate change are among the many cited issues that

contribute to lacking or sluggish development (Van Oort & Zwart, 2018; Norton et al., 2021). Africa's

agricultural sector is currently characterized by increased research outputs, access to credit facilities, and

technology (Bachewe et al., 2018). In the face of this progress in the agricultural sector, gender is also a

significant determinant that plays a vital role in the productivity, allocation of resources, and decision-making of

farming households. In all societies, gender affects resources and power for females and males (Othman et al.,

2017).

The effect of gender on power in the agricultural sector is evidenced where women account for between

40% to 65% of the time spent producing and processing agricultural products (Sabo, 2006). The effect of gender

on resources is also evident in the ability of male farmers to obtain more credit, use advanced technologies, and

access agricultural extension services compared to female-managed farms (Thapa, 2008). Over 70% of women

are involved in agricultural activities such as livestock rearing and cultivating commercial or subsistence crops

(Kiriti & Tisdell, 2003). Despite their leading role in agriculture, female farmers display lower agricultural

productivity levels than their male counterparts (Osuafor & Anarah, 2015). Gender division in agricultural

activities exists in most Sub-Saharan African locations and is based on tasks, crops, or both (McPeak & Doss,

2006). Males dominate export and commercial crops because men are the primary breadwinners of most families,

while women cultivate subsistence crops (Njuki et al., 2011). These arguments indicate that gender can be a

complex feature in agriculture and relies on the prevailing socio-cultural setting. The dynamic nature of gender

relations indicates that these relations can change to respond to innovation and commercialization (Ibnouf 2011;

Sorensen 1996) activities that may affect productivity.

In Kenya, food insecurity and poverty are significant challenges to economic development. Inequalities in

access to resources and climate change are worsening the condition. These factors affect the productivity of

staple crops such as Irish potatoes, which are essential for food security (Government of Kenya, 2016). Irish
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potato is among the leading food crops produced in Kenya and is ranked fourth after wheat, maize, and rice

around the globe (Alam et al., 2012). In Uasin-Gishu County, 30% to 60% of the population is engaged in potato

farming (Government of Kenya, 2017). Regardless of this potential, Irish potato farmers in Kenya experience

challenges such as changes in climate, poor quality of seeds, inadequate funding, fertilizer, labor, land, and

infestation of pests and diseases, which affect productivity (Karanja et al., 2014).

In 2021, Kenya's gender gap index score increased to 0.69, denoting that males were more likely to have

better opportunities than females (Jattani & Okadia, 2021). Nonetheless, the literature review displays the

relative neglect of gender issues in research on agriculture and Irish potato farming in Uasin-Gishu and Kenya.

Most studies theorized gender based on the socially constructed roles and positions of women and men (Thapa,

2008; Kiriti & Tisdell, 2003; Othman et al., 2017; Sabo, 2006). These notwithstanding, most studies on Irish

potato farming in Kenya have concentrated on production interventions, technical efficiency, and constraints

without addressing gender issues in depth (Daniel et al., 2010; Muthoni et al., 2013; Nyagaka et al., 2009).

Against this background, this study examines the gender inequality in Irish potato productivity among farming

households in Uasin-Gishu County, Kenya.

This study contributes to the gender gap literature by introducing the gender dimension, which is critical in

enhancing productivity in the country. The current study focuses on potato production-gender and includes the

climate change-gender nexuses. Regarding the empirical approach, this study goes beyond investigating factors

that explain the production differences between female and male farmers and offers estimations of how the

factors contribute to the production gap using the Oaxaca-Blinder decomposition model.

2. Theoretical Framework

Two theories will help guide this study. The first is the human capital theory, which proposes that gender gaps

are elucidated by differences in human capital endowments such as work experience and education (Said & El-

Hamidi, 2008). The human capital theory is widely used in the neoclassical field. It is founded on the assumption

of human capital heterogeneity in labour supply, where the workers' qualification level determines their

productivity and is the main determinant of wage level. Men with more political and professional knowledge

find it easier to make independent decisions than women. Therefore, this influences their wages, motivation, and

competence. Mincer & Polachek (1974) initially used the human capital theory to explain wage differentials

between women and men and maintained that differences in individual characteristics cause gender gaps. Human

capital, a factor that determines the wage levels, embodies an investment in the labour market's demand and

supply sides and permits individuals to get higher wages for a similar amount of work (Lecourt, 2011). Moreover,

Becker's theory of human capital (2009) justifies the gender differences in wages.

The second theory is Becker's (1971) discrimination theory, which explains the gender gaps between

women and men by arguing that competition has a negative impact on discriminatory outcomes. Becker

introduced the discrimination concept as the unequal treatment of two individuals with similar observable

productive characteristics because of a recognizable non-productive aspect.

The Oaxaca-Blinder model by Blinder (1973) and Oaxaca (1973) combines the human capital theory and

discrimination theory to break down the wage differentials between women and men into differences in labour

market discrimination and characteristics between sexes. The Oaxaca-Blinder model is employed to calculate the

mean differences of two groups' dependent variables and identify how each variable contributes to the

differences between groups.

3. Methods

3.1. Study Setting

The data used for this study were collected in a cross-sectional survey in Uasin Gishu County, Kenya. Uasin

Gishu is chosen for the study due to its status as a major agricultural production area with farming potential and

high poverty levels, with 47% of the county's population living below the poverty line (Government of Kenya,

2017). The survey was conducted in February 2022 and was limited to Irish potato farming households in three

sub-counties- Soy, Ainabkoi, and Kesses, which have the highest rates of Irish potato farming in Uasin-Gishu

County.

3.2. Sampling Design

The study employed a simple random sampling technique. 256 Irish potato farmers participated in the survey;

the sampling was done based on a 95% confidence level to get a +5 or -5% precision level. The sample was

distributed based on the number of farmers in each sub-county. This distribution restricted the study to Soy,

Ainabkoi, and Kesses sub-counties. Participant screening was done, and Irish potato farmers were randomly

selected from each sub-county. Farmers that did not practice Irish potato farming or refused to participate in the

study were skipped.
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3.3. Data Collection

With the Kobo-Collect software application, a questionnaire with closed-ended questions was administered to

collect data from 256 Irish potato farming households. The questionnaire was standardized through a pilot study

that conducted three focus group discussions and administered questionnaires to 25 Irish potato farming farmers

not examined in the main study. Participants who were not ready to respond or responded negatively were asked

subsequent questions through skip patterns in the data collection software.

3.4. Data Analysis

The South Texas Art Therapy (STATA version 16) statistical software and Microsoft Excel were used for

quantitative analysis and statistical tests. Regression analysis and frequency distribution of study variables were

done, and significant variables associated with the gender gap in productivity with a p-value lower than 0.05

were identified.

3.5. Empirical Estimation

Counterfactual decomposition techniques are primarily used to partition the differences between two groups. An

Oaxaca-Blinder decomposition technique is first utilized to assess the factors that generate differences between

genders (Kilic et al., 2013; Aguilar et al., 2015; Backiny-Yetna & McGee, 2015). Estimating production gaps

has shown significant improvements from Oaxaca (1973) decompositions to recent investigations using Oaxaca-

Blinder decomposition by scientists such as Rios-Avila (2019). The Oaxaca-Blinder model has been used in

previous studies to decompose agricultural yield (Mugisha et al., 2019) and wages (Kwenda & Ntuli, 2018;

Hotchkiss & Rios-Avila, 2013) by gender. The Oaxaca-Blinder decomposition method has also been used

recently in agricultural research. Kilic et al. (2013) introduced this approach to investigate gender gaps in

agricultural production. Other studies have since followed and utilized this approach to assess agricultural

productivity in Sub-Saharan Africa (Backiny-Yetna & McGee, 2015; Aguilar et al., 2015, Kilic & Oseni, 2015;

Oseni et al., 2015; Ali et al., 2015).

Remarkably, Oaxaca-Blinder estimations have been extended to decompose gaps in yields. Without

discrimination favouring a particular group, the coefficient values are expected to be the same for each group.

Controlling for other factors, Oseni et al. (2015) employed this decomposition method and found men produce

28% more output than women. The fundamental assumption is that differences in mean outcomes are caused by

coefficients (different strengths of interactions between yield and response variables) and covariates (different

endowments). Consider the Oaxaca-Blinder approach in a linear regression model, which estimates gender

separately, g=m, f, where; f and m denote female farmers and male farmers, respectively, is expressed as;

ggkgk

k

kgog eXY    1 (Equation 1)

Where Y is the log measure of yield, g is the gender of the farmer, X is a vector of k covariates that can be

observed, β is the coefficient, and e is the error term. Therefore, decomposing the Irish potato productivity gap

between genders into the abovementioned components encompasses a counterfactual assessment of the

coefficients in Equation 1 and those corresponding to a situation lacking discrimination between genders. These

are calculated through an O.L.S. model using data from both female and male Irish potato farmers:

eGXY gkk

K

KO    1 (Equation 2)

Where G is a dummy variable for gender.

With these two equations (assuming E (e)=0), the productivity gap is calculated as the mean difference between

the productivity of female and male Irish potato farmers:
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Rearranging Equation 3 by subtracting and adding the intercept (β0) and the productivity of female and male

farmers valued at
)( 1 kfk
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generates the cumulative decomposition as

shown in Equation 4 below:
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Endowment effect Structural Effect (Equation 4) The main advantage of

using this model compared to other techniques existing in the literature on yield differences between genders is

the ease of finding the detailed decomposition results of each variable (Rios-Avila, 2019).
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4. Results and Discussion

4.1 Summary Statistics

Table 1 below presents summary statistics of the study variables. Additional statistics with standard deviations

and means for the total sample are provided in Appendix 1.

Female Male

Variables Mean SD Mean SD Difference

Socio-economic factors

Education (years) 8.029851 3.713 10.39153 3.711 -2.362 ***

Age (years) 51.1791 13.62 47.71429 14.129 3.465

Married (Yes=1, No=0) .2238806 1.708 .957672 .2019 -.7338 ***

Farming Experience (years) 18.86567 4.897 15.18577 3.420 3.679 ***

Land and Production

Cultivated land (acres) 2.82388 1.737 3.557143 1.851 -.7333 **

Yields (kg/acre)

Use of Inputs

Improved seeds (Yes=1, No=0)

2394.89

.1492537

848.5

.0528

2685.39

.1128571

869.3

.0566

-290.5 **

.0364 ***

Fertilizer (Yes=1. No=0)

Herbicides (Yes=1, No=0)

Traction (Yes=1, No=0)

Labor (man-days)

.880597

.4328358

.6567163

65.53731

.3267

.4992

.4784

32.10

.978836

.3650794

.539683

57.07937

.1443

.4827

.4997

28.87

-.0982 ***

.0678

.1170

8.458 *

Market and Price Information

Information access (Yes=1, No=0) .238806 .1296 .291005 .1354 -.0522 **

Access to Credit and Extension

Request for credit (Yes=1, No=0) .2238812 .4199 .2010582 .4019 .0228

Extension contacts (number) 3.08333 1.066 3.428571 1.152 -.3452 *

Climate Change

Perception (Yes=1, No=0 .223881 .4868 .428571 .4954 -.2047 **

Climate-smart technologies (number) 2.522388 1.223 6.518519 1.1696 -3.997 ***

*, **, and *** denote statistical significance at 0.05, 0.01, and 0.001 respectively

Table 1: Summary Statistics of Irish Potato Farmers

The results in Table 4.1 confirm the presence of a yield difference of (290.5 kg/acre), which is statistically

significant at 1%. The mean yield of the sampled households is 2609.36 kg/acre. Male farmers had significantly

higher Irish potato yields (2685.39 kg/acre) than female farmers (2349.89 kg per acre). The difference in

education between female and male farmers is significant at 0.1%. The difference indicates that female farmers

have 23% lower education than male farmers. This finding coincides with a study showing that males have

higher education levels than females (Kapur, 2019). Burke, Li & Banda (2018) also find that gender gaps

manifest in differences in education level.

The difference between male and female farmers was significant at 0.1% in terms of marital status. A

higher number of male farmers were married than female farmers, as shown by a difference of 77%. This finding

aligns with Bahta & Myeki (2022), who find that married men are highly engaged in agricultural activities. Sam

(2019) also found that more male farmers are married than female farmers.

Bahta & Myeki (2022) argue that land access is critical for agricultural production. Research shows land

ownership allows control over expenditures and production decisions (Badstue et al., 2020). In terms of

cultivated land, this study found the difference between female and male farmers was significant at 1%. On

average, male farmers owned larger land sizes than female farmers, as shown by a 21% difference. In line with

this finding, other studies found that females possess smaller land in acreage than males (Sam, 2019; Guttierez,

2016). The difference in fertilizer use between female and male farmers was significant at 0.1%. On average,

male farmers indicated that their fertilizer use was 27% higher than female farmers. Sheremenko & Magnan

(2015) argue that male farmers are loss averse and opt to utilize fertilizer to avoid losses caused by adverse

shocks. Kehinde et al. (2016) also note that males have a higher fertilizer adoption rate than females.

The difference in market and price information access between female and male farmers was significant at

1%. On average, male farmers indicated that their access to market and price information was 18% higher than

that of female farmers. Access to market information is considered necessary in supporting production decisions;

the more actors present, the more farmers demand information (David-Benz et al., 2016). This finding denotes

that farmers are more likely to produce agricultural products when they receive adequate and positive market

information. F.A.O (2017) also argues that market information is needed for short-term and long-term decision-

making to support agricultural development.

Concerning perception of climate change and variability, the difference between female and male farmers

was significant at 1%. The number of male farmers who perceived climate change and variability was 48%
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higher than that of female farmers. Alhassan et al. (2018) found that male farmers were more aware of climate

change, making them less vulnerable to climate change impacts than female farmers. Awareness of climate

change allows farmers to foresee potential climate change issues and implement strategies that help them adapt

and deal with the effects of climate change to prevent agricultural losses.

Concerning contacts with extension officers, the difference between female and male farmers was

statistically significant at 5%. On average, contact with extension officers was 10% higher among male farmers

than female farmers. This finding aligns with Raney et al. (2011), who argue that significant gender differences

exist in access to agricultural extension services. Ragasa et al. (2013) also find female farmers are less likely to

access extension services than their male counterparts. Ragasa et al. (2013) attribute increased access to

extension services to formal education and larger land size. Similarly, the summary statistics indicate that male

farmers have higher education levels and larger land sizes than female farmers.

The difference in the number of climate-smart technologies used was significant at 0.1%. Male farmers

used more climate-smart technologies than female farmers, as shown by a 61% difference. Correspondingly,

Alhassan et al. (2018) found that male farmers are less sensitive to climate change and variability as they have

the most adaptive capacities than female farmers. A different study found that male farmers, on average, are

more adaptable and resilient than female farmers, and only half of the difference is attributed to characteristics

that can be observed (Fuller & Lain, 2020).

The difference in farming experience between female and male farmers was significant at 1%. The farming

experience was 20% higher among female farmers than among male farmers. Similarly, a study by Nyikahadzoi

et al. (2012) found that the farming experience of female farmers was significantly higher than that of male

farmers. Farming experience is vital in technology adoption and sustainable agricultural Production

(Ainembabazi & Mugisha, 2014).

Concerning improved seeds, the difference between female and male farmers was significant at 0.1%. The

use of improved seeds was 24% higher among female farmers. Otieno et al. (2021) found that women have

higher access to more diverse seed varieties because of their involvement in extensive networks than men.

Improved seed varieties support agricultural productivity (Karanja et al. 2014).

The difference in the quantity of labour between female and male farmers was significant at 5%. As seen in

the results, the amount of labour is higher by 13% among female farmers compared to male farmers. Donald et al.

(2020) argue that female farmers have increased their use of household labour compared to male farmers.

Research shows that adequate labour leads producers to adopt labour-intensive practices, whereas lacking it

inhibits both the efficient use and adoption of such practices (Udimal et al., 2017). This finding shows that

female

4.2 Base Determinants of Irish Potato Production

This section uses a productivity-based approach that presents yield per acre as a function of the covariates in

Table 2.

Table 2: Base Determinants of Irish Potato Production

Variable Pooled Model

N=256

Female Model

N=67

Male Model

N=189

Gender

Cultivated land

Labor

Education

Extension contacts

Farming experience

Climate smart technologies

Age

Fertilizer

Herbicides

0.1142**

(0.0348)

0.0409*

(0.013)

-0.00083

(0074)

0.00872*

(0.0039)

0.0426*

(0.0213)

0.00156*

(0.0007)

0.0486**

(0.0156)

-0.0252

(0.044)

0.0848***

(0.0141)

0.0460

(0.061)

0.0115

(0.0126)

-0.000185

(0.009)

0.0213*

(0.0101)

0.0811

(0.136)

0.00338*

(0.0016)

0.0191*

(0.008)

-0.0704

(0.069)

0.0902*

(0.039)

0.0868

(0.153)

0.0185**

(0.005)

-0.000403

(0.003)

0.0163**

(0.005)

0.0327

0.155)

0.00423

(0.003)

0.0579**

(0.018)

- 0.0567

(0.0515)

0.0229 **

(0.0007)

0.0557

(0.059)
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Variable Pooled Model

N=256

Female Model

N=67

Male Model

N=189

Seed variety

Credit access

Perception of climate change

Marital status

Market and price information

Mechanical traction

_Constant

0.0332**

(0.0107)

0.0158

(0.0180)

0.0109

(0.0116)

0.0625**

(0.0201)

0.122**

(0.039)

0.106

(0.145)

7.471***

(0.1397)

0.0506**

(0.0158)

0.0344

(0.172)

0.0142

(0.0163)

-0.0497

(0.029)

0.256*

(0.121)

0.0200

(0.12)

8.040***

(0.106)

0.0289*

(0.013)

0.0208

(0.0194)

0.0102

(0.0188)

0.0686**

(0.021)

0.0733*

0.032)

0.131

(0.148)

7.391***

(0. 127)

Note: Standard errors in parentheses; *p<0.05, **P<0.01, ***p<0.001

The objective of this O.L.S. estimation is to explain the gender-productivity nexus of all Irish potato

farmers (pooled model) and the differences in the effects of production factors between female (female model)

and male farmers (male model). The pooled sample (Column 2) shows that gender is a statistically significant

variable explaining the farmers' productivity. Columns 3 and 4 in Table 2 provide separate results and estimates

for female and male farmers, as shown below:

The gender variable was included in Column 2 (Pooled sample) to assess the gender effect on Irish potato

production. The results show that the gender coefficient is statistically significant at 1%, which confirms the

study hypothesis that gender affects potato productivity. Similarly, other studies (Joe-Nkamuke et al., 2019;

Bello et al., 2021) found that gender significantly affects agricultural productivity. From Columns 3 and 4, we

find education, use of fertilizer, access to market and price information, use of climate-smart technologies,

improved seed varieties, and access to market and price information are positively significant for both female

and male farmers. However, the education and seed variety coefficients are bigger for female farmers, signifying

that improved access to these factors has a lower effect on male farmers than female farmers. The implications of

these results are discussed further below:

Education has a positive association with the production level of the farmers. This positive association

could be accredited to how education improves decision-making and supports agricultural technologies that

boost productivity (Durán & Wives, 2018; Oduro-Ofori et al., 2014). The importance of education is also shown

in a study that argues gender gaps manifest in low education levels and limited economic activities or low

economic participation between genders Burke, Li & Banda (2018). Said & El-Hamidi (2008) note that

education has a beneficial impact on productivity.

Education also improves the allocative efficiency of people by allowing them to be critical thinkers and

utilize knowledge efficiently. Farmers with high levels of education are conversant with new information sources

and are more competent in assessing and using the information on innovation than those who are less educated

(Mo, 2011). Most specifically, it was found that education positively affects the use of improved technologies

(Mo, 2011; Sánchez-Toledano et al., 2018).

The use of improved seeds has a positive association with the production level of the farmers. This positive

association is because increasing seeds' quality can significantly boost yields since they are among the most

efficient and economical agricultural inputs (Abebe & Alemu, 2017). The lack of clean seeds is the second

leading challenge in Irish potato production. However, high production levels are enabled by improved access to

clean seeds (Karanja et al., 2014; Government of Kenya, 2016).

The number of climate-smart technologies positively affects the farmers' production levels. This positive

association is in line with arguments by Mutabazi et al. (2015). They note that non-adopters of climate-smart

agricultural technologies are more likely to experience low agricultural production, poverty, and other challenges.

It is argued further that climate-smart agriculture enables a sustainable increase in food security, resilience or

adaptation, productivity, and reduces the emission of greenhouse gases, thus supporting productivity and

development goals (Kasirye, 2013). The adoption of climate-smart technology is influenced by mental, socio-

economic, and physical elements as well as the attitudes of farmers towards the technology, information sources,

knowledge, farmer education, size of family, age of farmer, and agro-ecological conditions (Udimal et al., 2017).

Access to market and price information has a significant positive association with production. This

association could be attributed to findings that access to market information is vital for supporting production

decisions; the more actors present, the more farmers demand information (David-Benz et al., 2016). This finding

denotes that farmers are more likely to produce agricultural products when they receive adequate and positive
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market information. F.A.O. (2017) notes that market information is needed for short-term and long-term

decision-making to support agricultural development. Therefore, higher access to information by farmers is

likely to motivate them to produce more.

The use of fertilizer has a significant positive effect on Irish potato production. Sheremenko & Magnan

(2015) support this finding by arguing that loss-averse farmers opt to use fertilizer to avoid higher losses caused

by adverse shocks. Moreover, Liu, Xu & Yi (2021), and Wang et al. (2020) note that fertilizers allow farmers to

increase yields by offsetting nutrient outputs. Fertilizer use is also associated with an approximately 50%

increase in yields in the 20th century (Yousaf et al., 2017)

4.3 Aggregate Decomposition of the Irish Potato Production Gap

The aggregate Oaxaca-Blinder decomposition was used to estimate the gender performance gap associated with

gender differences in returns to resource endowments (structural effect), and gender differences in resource

endowments (endowment effect) are presented in Table 3

Table 3: Aggregate Decomposition of the Irish Potato Production Gap

Mean Gender Differential

Male log yields

Female log yields

Difference

7.8955***

(0.043)

7.7811***

(0.0789)

0.1144**

(0.0381)

Aggregate Decomposition Endowment Effect Structural Effect

Total 0.03824*

(0.0166)

0.06043*

(0.0302)

Note: Standard errors in parentheses; *p<0.05, **P<0.01, ***p<0.001

As indicated in the mean gender differential section of Table 3, there is a production gap of 11%, which is

statistically significant at 1%. This result suggests that the productivity of male farmers surpasses that of female

farmers by 11%. In a study of 250 farmers, Bello et al. (2021) found statistically significant results indicating

that male farmers surpassed the production of female farmers by 11%. Gebre et al. (2021), Auma et al. (2010),

and Gutierrez Pionce (2016) also argue that the productivity of male farmers is higher than that of female

farmers.

Estimates from the aggregate decomposition section show that about 33% of the production gap is

explained by gender differences in the endowment of production factors. Further, 53% is caused by gender

differences in returns to the production factors, and the remaining 14% is linked to the interaction. The

interaction measures the concurrent effects of differences between the structural effect and endowment effect.

This finding is in line with Gutierrez Pionce (2016), who found that the endowment effect was associated with a

smaller part of the gender gap while a larger part was associated with the structural effect.

4.4 Detailed Decomposition of the Irish Potato Production Gap

The summary results presented in Table 1 indicate that female and male farmers had significant differences in

education level, size of cultivated land, marriage status, fertilizer use, access to market and price information,

climate change perception, number of climate-smart technologies, farming experience, and use of improved

seeds. This study finds that some of these factors significantly affect yields, as seen in Table 2. Therefore, it is

expected that some of these factors will substantially impact the gender gap. The extent to which the significant

factors account for the endowment effect and the structural effect was calculated by the ratio of coefficients over

the gender difference (0.1144), over the explained part, or the endowment effect (0.03824), and the unexplained

part or structural effect (0.06043) respectively. The detailed decomposition results are presented in Table 4

below:
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Table 4: Detailed Oaxaca-Blinder Decomposition

Variable Endowment

Effect

Structural Effect

Land

Labor

Education

Extension contacts

Farming experience

Climate-smart technologies

Age

Fertilizer

Herbicides

Improved seeds

Credit access

Perception of climate change

Marital status

Market and price information

Mechanical traction

_Constant

0.0149*

(0.0085)

-0.00315

(0.012)

0.02880**

(0.0163)

0.00308

(0.0023)

-0.00714

(0.0062)

0.01327*

(0.008)

0.02047

(0.020)

0.02205

(0.031)

-0.00379

(0.0038)

-0.0185***

(0.005)

-0.00851

(0.013)

0.00002

(0.005)

0.10937

(0.198)

0.00393

(0.0035)

-0.00853

(0.010)

-0.0254

(0.0182)

0.08192

(0.144)

0.38875

(0.3534)

0.03217

(0.0247)

0.01343

(0.0746)

0.014557**

(0.006)

0.63111

(0.590)

0.040339*

(0.0224)

0.00709

(0.0625)

-0.037826**

(0.0157)

0.10578

(0.146)

0.06693

(0.1459)

0.11614

(0.1266)

-0.23234

(0.1936)

-0.17405

(0.2303)

2.36053***

(0.264)

Observations 256 256

Z statistics in parentheses * p<0.05, **p<0.01, ***p<0.001

Results in Table 4 indicate that land, education, the number of climate-smart technologies, and fertilizer use

significantly cause the existence of the gender production gap among Irish Potato farmers in Uasin-Gishu. Land

size explains 38% of the endowment effect. Many studies (Aguilar et al., 2015; Oseni et al., 2015; Slavchevska,

2015) have maintained that land is an important factor that affects efficiency and causes the gender productivity

gap. Gutierrez Pionce (2016) notes that women's constrained access to resources such as land inhibits their

productivity. Bahta & Myeki (2022) found that limited access to land lowers farmers' productivity. Land

ownership allows control over expenditures and production decisions (Badstue et al., 2020). Therefore, the small

land size of female farmers compared to male farmers disadvantages female farmers in production and cause the

gender gap by inhibiting their control over expenditures and production decisions.

Climate-smart technologies explain 35% of the endowment effect and 24% of the structural effect. In the

use of climate-smart technologies, the yield gap favours male farmers. A possible reason for this could be the use

of more climate-smart practices among male farmers or their higher resource endowments than female farmers.

The summary statistics indicate that male farmers use more climate-smart technologies than female farmers. This

finding aligns with Kasirye (2013), who argues that climate-smart agriculture enables a sustainable increase in

food security, resilience or adaptation, productivity, and reduces greenhouse gas emissions, thus supporting

development goals.

Education explains 75% of the endowment effect and has the largest significant impact on the explained

part of the gender gap. The summary statistics show that male farmers are more educated than female farmers. In

line with this finding, Burke, Li & Banda (2018) argue that gender gaps manifest in differences in education

level. Kapur (2019) notes that females are discriminated against and have lower participation levels in education

than their male counterparts, leading to poor performance of females in economic activities, thus increasing the

prevalence of gender gaps.
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Fertilizer use explains 68% of the structural effect and has the largest significant impact on the unexplained

part of the gender gap. The summary statistics indicate that female farmers use less fertilizer than male farmers.

Diiro, Ker & San (2015) find that low fertilizer use by female farmers is attributed to their low education levels.

Similarly, the summary statistics indicate female farmers are less educated than male farmers. Sheremenko &

Magnan (2015) argue that fertilizer use prevents agricultural losses caused by negative shocks. Therefore, the

fact that female farmers are less educated is associated with using lower quantities of fertilizer, which reduces

their production levels and causes the gender gap.

The use of improved seeds is a statistically significant factor that closes the gender yield gap. Improved

seeds explain 48% of the endowment effect and 63% of the structural effect. The summary statistics indicate that

more female farmers use improved seeds than male farmers. Improved seed varieties have been highlighted as a

production factor supporting agricultural productivity through better germination (Karanja et al., 2014).

Differences in the use of productive inputs such as seeds explain the gender gap in agricultural production,

where the low use of productive inputs expands gender gaps (Peterman et al., 2011; Quisumbing et al., 2001).

Therefore, this finding infers that the difference would be larger if male and female farmers used similar

quantities of improved seeds.

5. Conclusions and Policy Recommendations

This research studied the gender-based productivity gap in Irish potato farming in Uasin-Gishu County, Kenya,

using cross-sectional field survey data. The study aimed to determine the gender-based productivity differences

in Irish potato production and identify factors driving these disparities. This study makes the following

conclusions:

Employing the Oaxaca Blinder method confirms that a gender-based productivity gap exists in Irish Potato

production among farmers in Uasin-Gishu County. Male farmers have higher production levels than female

farmers, with a difference of about 11% per acre. This gap means that women farmers are less productive

because of their gender.

Secondly, the gender productivity gap was broken down into two major components: the endowment effect

and the structural effect. The endowment effect represented 33% of the gap, while the structural effect

represented 53% of the gap, and the remaining 14% was attributed to the interaction. The endowment effect is

smaller than the structural effect, suggesting the production differences will still exist even if female farmers

have equal access to production resources or have the same characteristics as male farmers. Therefore,

policymakers should devise Irish potato farming strategies through a gender lens against using a one-fits-all

intervention to uplift women farmers from their low productivity traps. Given the existing inequalities, gender-

neutral policies are not enough, as overcoming gender differences necessitates much more.

Thirdly, the study confirms that a notable number of factors cause the gender-based productivity gap in

Irish potato farming. These include land size, education level, use of fertilizer, and the number of climate-smart

technologies. Therefore, policymakers attempting to reduce the gender gap should consider these factors as

potential areas for intervention.
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Appendix

Appendix 1

Appendix 1: Summary Statistics of all Sampled Irish Potato Farming Households

Variables Mean SD

Socio-Economic Characteristics

Education (years) 9.773438 3.846

Age (years) 48.62109 14.05

Marital Status (1 =Married, 0=otherwise) .765625 .1894

Farming Experience (years) 16.14887 4.328

Land and production

Cultivated land (acres) 3.36523 1.595

Yields (kg/acre)

Use of Inputs

Improved seeds (Yes=1, No=0)

2609.36

.123383

863.9

.0413

Fertilizer (Yes=1. No=0)

Herbicides (Yes=1, No=0)

Traction (Yes=1, No=0)

Labor (man-days)

.953125

.3828125

.5703132

59.29297

.2118

.4870

.4960

32.76

Access to Market and Price Information

Information access (Yes=1, No=0) .277344 .1486

Access to Credit and Extension

Request for credit (Yes=1, No=0) .2070311 .4059

Extension contacts (number) 3.338216 1.613

Climate Change

Climate change perception (Yes=1, No=0) .375 .8944

Number of climate-smart technologies 5.472657 1.181


