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Abstract 
In sub-Saharan Africa, female-managed plots often show a significant gap in productivity 

compared to men's plots. To examine these differences, a variable to determine who in the 

household controls agricultural plots is needed. There is variability in the ways in which 

gendered control over agricultural plots is defined and measured across studies. Many studies 

show that an in-depth analysis of intra-household relationships is necessary, as this is often a 

major unexplained factor in productivity differences. To contribute to filling this 

methodological gap, we estimate the productivity gap among male and female farmers in 

Uganda using three different identification approaches and conduct complementary qualitative 

research to investigate the underlying causes of these differences. The three approaches to 

define control over plots are: (1) gender of the plot manager, (2) gender of the main plot-level 

decision-maker and (3) on gender of decision-maker over income from the sale of crops. Results 

show significantly different gender productivity gaps of 16% (1), 43% (2) and 60% (3). 

Qualitative results confirm the variability in the way that households defined plot management, 

including multiple ways in which decisions are made or activities are distributed within 

households on jointly managed plots. Mixed-method research designs and improved gender 

variables for econometric models can contribute to a better understanding of gender 

productivity differences and better policy making aiming to reduce gender inequalities. 

Keywords: Gender productivity gap, plot management, Uganda, mixed methods, gender 

variable
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1. Introduction 
Although agricultural productivity substantially increased around the world, and particularly in 

developing countries in the past decades, a significant gap between men’s and women’s 

agricultural productivity persists. Based on limited data, this gap is roughly estimated at 4 to 

28%  (Puskur et al. 2022; FAO 2011; Mukasa 2015; World Bank 2014). The reasons for this 

difference are manifold. Women have less access to productivity-enhancing technologies and 

practices as well as information compared to men, which limits their adoption (Kosec et al. 

forthcoming). Social and cultural norms further limit women’s participation in household 

decision-making on agricultural production (Kristjanson et al. 2017, Quisumbing et al. 2019). 

In addition, women suffer from time constraints due to childcare and other domestic 

responsibilities (World Bank 2014; Bowen et al. 2015).  Besides access to information and 

norms, gendered differences in land ownership as well as in access to financial services and  

differences in input use (FAO 2011) and lower quality land (Quisumbing 1996) are paramount 

in explaining the yield gap. Closing these gaps would increase the agricultural output in Uganda 

by 2.8 percent (Puskur et al. 2022), and, at the same time, reduce the number of undernourished 

people by 12-17 percent (FAO 2011). This is because women are more likely to spend a larger 

share of their income on food, health, and education, which, in the long run, has positive 

implications for human development (FAO 2011).  

To examine gender differences of crop productivity, a variable is needed to determine which 

gender manages which plot. In this paper, productivity means yield output per unit. There is 

variability across studies regarding the ways in which gendered control over agricultural plots 

is defined and measured. Numerous studies examine gender differences in agricultural 

productivity using various measures of gendered plot management. Some studies use only the 

household level to examine gender differences due to lack of adequate data (De la O Campos 

2016). Other studies use only male and female managed plots as indicator (Mugisha et al. 2019; 

Mukasa et al. 2015, Oesni et al. 2015). Few studies also use additional information to determine 

plot management. For example, De la O Campos et al. (2016) use parcel owners and parcel 

managers next to a household level variable. Diiro et al. (2018) create three possible plot 

manager variables (female-managed plots, male-managed plots and jointly managed plots) 

based on two questions: “Who in the household makes decisions on crops to be planted, input 

use and timing of crop activities?” and “Who in the household manages the plot? Some of these 

approaches also show that different indicators for measuring women’s plot management lead 

to different results (La O Campos et al. 2016; Doss 2015; Peterman et al. 2011). For instance, 
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De la O Campos et al. (2016) find a 10% gender productivity gap if they use when using female 

plot manager as the gender variable but no gender gap for other variables.  

There also is evidence that typical gendered plot management variables are not sufficient for 

identifying how gender and decision-making of household members play a role in productivity 

as simple plot management variables do not capture the nuances in how gender roles in 

decision-making influence productivity (La O Campos et al. 2016; Doss 2015; Quisumbing and 

Doss 2021).  

To measure gender productivity differences, the majority of studies uses quantitative 

approaches. The most common approach is Kitagawa-Oaxaca-Blinder (KOB) decomposition. 

This method decomposes gender differences into differences in the mean values of the 

endowments of the two groups and the group differences in the returns to these endowments 

(Aguilar et al. 2015; Mugisha et al. 2019; World Bank 2014; Bowen et al. 2015; Joe-Nkamuke 

et al. 2019; La O Campos et al. 2016). However, the aforementioned method does not examine 

intra-household relationships or decision making. Only few studies (Akram-Lodhi and Komba 

2018; Mugisha et al. 2019) incorporated qualitative methods to examine these relationships. 

For instance, using mixed methods, Akram-Lodhi and Komba (2018) identified that the main 

reason for low productivity was the lack of female labor to work on their own plots, as women 

have many domestic and social responsibilities – and not, as hypothesized, the lack of male 

family labor, which the same authors had found in an earlier quantitative analysis. 

Moreover, in quantitative approaches, plot yields are either assigned to one respondent via IDs 

that can be linked to certain plots (Diiro et al. 2018; La O Campos et al. 2016) or to the 

household (Wouterse 2019). Both approaches have their advantages and disadvantages. On one 

side, the single respondent variable allows comparisons of male- and female-managed plots. 

On the other side, it is often hard to disentangle and assign yields to one gender (Doss 2014, 

2015; Quisumbing and Doss 2021). Doss (2014) also points out that it is important to clarify 

who to identify and how, which individuals are involved in the various activities as owners, 

managers, workers, and decision makers, and not to assume that a particular person performs 

these activities based on social norms, to capture how gender patterns in agriculture are 

changing.  

Specifically in Uganda, the findings of Doan and Hoffmann (2021) show that women spend a 

lot of time working on coffee. However, root crops, which only contribute a small proportion 

to the household income compared to cash crops, are more prominent among women. The 

income from these staple crops is also mostly controlled by women while they hardly have 
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control over the income from cash crops such as coffee. As growing high value crops usually 

requires a certain investment, women are often also hindered by structural factors such as lack 

of money. In addition to this, women are also known to hardly own land and own fewer assets 

than men (World Bank Group 2019; Doss et al. 2014). Moreover, the evidence from Niger 

shows that lack of plot ownership limits their decision-making power regarding inputs and their 

control over the income (McGee and Backiny-Yetna 2015). Findings from Tanzania show that 

plots women are assigned by men within their households are usually smaller (Slavchevska 

2015; Akram-Lodhi and Komba 2018) and less fertile (Akram-Lodhi and Komba 2018). In 

addition, while men are more likely to freely decide to spend time on productive activities, 

women first and foremost have to spend time on reproductive activities (World Bank 2014; 

World Bank Group 2019) which may also restrict them to plots near the house. This time 

constraint is often increased, as women in some contexts are expected to work on men’s plots 

additionally as found as well in Tanzania (Akram-Lodhi and Komba 2018). Furthermore, 

Akam-Lodhi and Komba (2018) found that underlying social norms may determine women’s 

roles as food provider for the household which leads them to planting diverse food crops. 

However, considering that they may still be involved a lot in working on cash crops, the 

distinction between plot managers is particularly complex. 

All this shows that there is no generally valid concept for the management of a plot. Rather, the 

management of a plot is an overall concept that is used as a general term but can also be broken 

down into different components (see Figure 1). Basically, plot management includes two major 

aspects: Who works on a plot and who decides over what is produced or how the income earned 

with it is used. These aspects are determined by additional factors. Ownership plays an 

important role in having authority in decision making, however, other factors such as social 

norms or which crop is planted may also be relevant in many contexts. In addition, decision-

making is highly subjective – men can perceive that women have control over a certain plot 

while women may perceive that they do not. Inputs such as labour or agrochemicals, however, 

can be objectively measured. 



6 
 

 

Figure 1: Conceptual framework of plot management (Source: Authors) 

Hence, the measurement issue is that using simple variables to define plot-level  management 

and often misses the complex underlying complex household decision-making processes 

regarding agricultural production (Doss 2015). Additionally, the literature shows that it is 

important to consider the fact that there are many forms of joint plot management in crop 

cultivation (Doss 2018; Doss and Quisumbing 2020; La O Campos et al. 2016). Some authors 

argue that only examining productivity on plots, while ignoring the relationships at the 

household level, may not lead to exact results (Doss and Quisumbing 2020). In addition there 

is evidence that mixed methods can contribute to a more holistic picture of complex gender 

relationships (Behrman et al. 2014, Puskur et al. 2022). 

This paper contributes to the literature by exploring complex agricultural decision-making 

processes with qualitative methods and by using these findings to explain significant differences 

in gendered productivity outcomes using different quantitative measures. By exploring the 

productivity differences quantitively and qualitatively, the study aims to identify which 

quantitative measures of women’s plot management are relevant. Finally, this study has 

implications for how quantitative gender indicators can be defined to better capture the 

complexity of household dynamics by comparing quantitative and qualitative data.  

The next section of the paper describes the study area, the sampling approach, and the data 

sources. This is followed by a discussion of the methods used in the analysis, including the 

various ways in which gender differences in crop productivity are defined using the quantitative 



7 
 

and qualitative data. After presenting and discussing the results, we derive implications for 

developing gender indicators and analysing productivity gaps. 

2. Data and Methods 
To learn more about previous approaches, the first step was to conduct a literature review as 

given in section 1. As a second step, a quantitative dataset (described in the next section) was 

analysed. Descriptive statistics were compiled to compare the productivity of plots or gardens 

managed by female and male farmers using the various measures to define plot management 

and time use data for various activities. As a third step, focus group discussions were conducted 

in Uganda to collect data on the underlying reasons for productivity differences and on gendered 

plot management. In addition, extension officers were interviewed to triangulate the findings. 

2.1 Study area and sampling  

The study area is the central region of Uganda, coloured in yellow in the map below (see Figure 

2). Of the 24 districts in Central Uganda, 6 districts (Rakai, Nakasongola, Mubende, 

Bukomansimbi, Kiboga, and Kalungu) were targeted for the research project ‘Reaching 

Smallholder Women with Information Services and Resilience Strategies to Respond to 

Climate Change’1 led by IFPRI, and an intra-household survey was carried out in October 2020. 

 
https://www.ifpri.org/project/grassroots-women-information-on-adaptation (access date: 22.03.2021) 
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Figure 2: Research area in Uganda 

The districts were selected based on the percentage of farming households and poverty levels, 

using data from the Ministry of Agriculture, Animal Industry and Fisheries (MAAIF). Districts 

with more than 50% of their total number of households as farming households were considered 

agricultural districts and were eligible for selection. Among the agricultural districts identified 

in the study area, the three richest (Rakai, Nakasongola and Umbanda) and three poorest 

(Bukomansimbi, Kiboga and Kalungu) were selected for the survey. In consultation with the 

District Production Officer (DPO) in each target district, one sub county was selected, and in 

each sub county, one village was randomly selected to participate in the project. The selection 

of villages as well as the participants for the focus group discussions (FGDs) was random. 

2.2 Quantitative data sources 

To identify the productivity differences quantitively, we used primary household and intra-

household survey data obtained by IFPRI. Together with partner institutions, a quantitative 

baseline survey was conducted in the central region of Uganda in October 2020. The dataset 

contains responses from 1,443 individuals (723 women and 720 men) from 720 households. 

Data were elicited on individual and household characteristics, including employment, access 

to services, resources, food security, plot management, and production and sales of crops and 
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livestock. To capture issues related to women’s empowerment, we calculate the Abbreviated 

Women Empowerment in Agriculture Index (A-WEAI), developed by IFPRI and partners 

(Malapit et al. 2020; Malapit et al. 2017), which includes a sub-set of questions from the original 

WEAI (Alkire et al. 2013). The index captures women’s agency and intra-household relations, 

aspects which are often missing in studies according to Doss (2018). The A-WEAI asks the 

same set of questions to the main male and female decision-maker within each household, 

including questions about their participation in decision-making around crop and livestock 

production and income generation, access to and control over productive capital and credit, 

time burden and group membership. The time allocation module, in particular, is examined in 

detail in this paper with descriptive statistics. 

2.3 Determination of the plot management and analysis 

Before gender differences can be investigated, a variable must be developed for the plot 

manager to assign plots to a specific gender. Existing evidence mentioned in the background 

section show that considering joint plots is important to avoid misleading results based on the 

simple division of plot management by solely male or female (Doss and Quisumbing 2020). 

Thus, additional approaches that have an option for a joint plot management indication were 

used. Three different approaches were included that measure different definitions of plot 

management (see Table 1). Approach 1 is based on a direct survey question asking who in the 

household manages the plot. This approach assumes, that a single household member manages 

the plot, whereas approaches 2 and 3 follow previous methods used by World Bank (2014) and 

require more substantial assumptions as they are based on a combination of decision making 

and plot-level data. In these approaches the plot manager is defined as ‘the individual(s) within 

the household who decide(s) which crop(s) to plant on the plot’ (approach 2), and the 

‘individual within the household who is reported to control output from the crops planted on 

that plot’ (approach 3). The latter two approaches are defined using the intra-household WEAI 

questionnaire module which asked the same questions of one female and one male household 

member. Plots were classified as female-managed, male-managed, or jointly managed based on 

the crop type (i.e. whether food or cash crop). Most households in this study have one to three 

plots per household.  
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Table 1: Design of approaches to determine plot manager 

Approach 1: Plot manager 

Question: ‘Who manages this plot? 

Male if 

answer: 

Male 

Female if 

answer is: 

Female 

Comment: 

The sex of the plot manager is determined by the ID obtained from the household roster 

section. Therefore, there was no option to answer whether the plot was managed 

jointly. Only the men were asked about crop production and answered this section for 

their whole household, men’s responses thus determined who managed the plot.  

Approach 2: Plot manager by plot decision-maker 

Questions: 

‘When decisions are made regarding [Activity], who is it that normally takes 

decisions?’  

‘How much input did you have in making decisions about [ACTIVITY]?  

Male if 

answer: 

If respondent is male and answer = ‘self’ 

If respondent is female and answer = ’spouse’ 

Female if 

answer: 

If respondent is female and answer = ’self’ 

If respondent is male and answer = ‘spouse’ 

Jointly if 

answer: 

If answer is ‘both’  

If answer is ‘other household members’ and ‘Input into most/all decisions’ 

Comment: 

Only the answers for the activities ‘food crop farming’ and ‘cash crop farming’ were 

considered.  We merged the information of approach 2 and 3 to the crop production 

dataset by classifying the crops cultivated into two groups: 

Cash crops: Banana, Coffee, Timber trees, Tobacco, Cashew, Eucalyptus trees, 

Sugarcane 

Food crops: Maize, Beans, Cassava, Irish potato, Sweet potato, Tomato, Groundnut, 

Finger millet, Cow peas, Eggplant, Onion, Watermelon Sorghum, Pepper, Mango 

We are aware, that some of these crops are used for both sales and household 

consumption, as for instance maize or banana (matoke). 

Only the main crop of the plot was considered, so a plot can only be food or cash 

crop. 
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Approach 3: Plot manager by income decision-maker 

Question: 
‘How much input did you have in decisions on the use of income generated from 

[Activity]?’ 

Male if 

answer: 

If respondent is male and answers = ‘Input into most/all decisions’ 

If respondent is female and answers = ’No input/input into few decisions’ 

Female if 

answer: 

If respondent is female and answers = ‘Input into most/all decisions’ 

If respondent is male and answers = ’No input/input into few decisions’ 

Jointly if 

answer: 

If respondent is male and answers ‘Input into some decisions’ 

If respondent is female and answers ‘Input into some decisions’ 

Comment: 

Only the answers for the activities ‘food crop farming’ and ‘cash crop farming’ were 

considered. We merged the information of approach 2 and 3 to the crop production 

dataset by classifying the crops cultivated into two groups: 

Cash crops: Banana, Coffee, Timber trees, Tobacco, Cashew, Eucalyptus trees, 

Sugarcane 

Food crops: Maize, Beans, Cassava, Irish potato, Sweet potato, Tomato, Groundnut, 

Finger millet, Cow peas, Eggplant, Onion, Watermelon Sorghum, Pepper, Mango 

We are aware, that some of these crops are used for both, earning income and as a 

staple crop as for instance maize. 

Only the main crop of the plot was considered, so a plot can only be food or cash 

crop. 

Determination of the productivity differences and crops cultivated 

To examine the differences, yield value per ha on a plot was calculated and the three approaches 

shown in Table 1 were used to determine which plots are managed by males, females or jointly. 

To calculate the yield value per plot, current market prices of each crop were used. 

Subsequently, the average value of agricultural crop output produced per unit of land was 

calculated per hectare to have a comparable measure for productivity as done by World Bank 

(2014). The yield data (as reported by the male respondent) and yield value data were examined 

using descriptive statistics and mean comparison tests. In addition to comparing yield value 

(productivity differences hereafter), data for men and women using the three approaches, we 

also compare which crops are cultivated by men, women or jointly for each plot management 

approach.  
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2.4 Qualitative data collection and analysis 

In collaboration with MAAIF and IFPRI, 14 focus group discussions were conducted between 

November 29 and December 9, 2021, in the 6 Ugandan districts where the quantitative survey 

was conducted. A pretest of the focus group protocol was conducted on November 26, 2021, in 

Mpigi district. In total, 141 farmers participated in seven FGDs, including 70 women and 71 

men (see Table 2). The participants were selected by the local extension officers, who organized 

the groups in cooperation with the MAAIF. The FGDs were sex-disaggregated, and all FGDs 

were facilitated by a female research assistant. Two of the authors (both male) were present at 

the FGDs with men. The interviews were conducted in the local language, Luganda. The 

facilitator took notes and recorded the discussions with farmers’ consent. The recordings were 

transcribed and translated from Luganda to English. The FGDs conducted using a semi-

structured discussion format and covered the following themes: 1) farm characteristics and 

livelihood activities, plot management and the differences between male and female farmers; 

2) awareness of gender differences in agricultural productivity, reasons for the gap, and how it 

can be closed; 3) access to information, 4) interventions to reduce the gender productivity gap 

and relationship between women’s empowerment and gender differences in agricultural 

productivity. All sections included a series of exploratory questions. 

Table 2: Focus group discussion locations and number of female and male farmers interviewed 

District Women Men Total 

Mpigi 12 7 19 

Rakai 12 12 24 

Bukomansimbi 6 11 17 

Kalungu 10 14 24 

Mubende 13 12 25 

Kiboga 8 7 15 

Nakasongola 9 8 17 

 Total 70 71 141 

To triangulate data from the FGDs and to obtain additional information, the respective 

agricultural extension officer of each district and village where a FGD was conducted was 

interviewed. Six out of seven extension officers were male. The interview time was 

approximately 30 minutes. Notes were taken during the discussion and summarized 

subsequently. During daily de-briefing sessions, notes were discussed among the research team. 
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The transcripts were analyzed by the first author summarizing and grouping the responses to 

each of the research questions. The analysis was structured based on the protocol. To obtain a 

complete answer, relevant information was transferred from questions asked to the same group. 

3. Results 

3.1 Descriptive statistics of differences in crop productivity and crops cultivated 
The descriptive statistics for all three approaches show significantly higher productivity on 

male-managed plots compared to female-managed plots. This difference increases when, 

instead of the plot manager, the plots are separated by production decision-maker or income 

decision-maker (see Table 3). Approach (1) shows a difference of 16%, approach (2) a 

difference of 43% and approach (3) a difference of 60%. Additionally, there is a productivity 

gap between jointly managed and female-managed plots in approach two, but the difference is 

not statistically significant. In approach 3, there is a significant gap of 52% between jointly- 

and female-managed plots. Moreover, the results show that there is a 19% gap between the 

yield value of plots women manage according to approach (1) compared to the plots women 

solely make decisions on (approach 2). Women control only half the income from plots they 

manage according to approach (1) as there is a 49% gap between approach (1) and (3). The gap 

between approach (2) and (3) is 38%, so women control the income of about two thirds of the 

plots they make crop production decisions on. 

Table 3: Descriptive statistics of gender productivity differences  

Approach Sex of plot 
manager 

Mean plot yield value 
per ha (in 1000 UGX) 

Difference to female 
plots 

           
(1) Plot manager by direct 

question 
Male  4602 * 

16% 
Female  387 - 

           

(2) Plot manager by decision-
maker on crop production 

Male  553 ** 
43% 

Female  315 - 
Jointly 400  21% 

           

(3) Plot manager by income 
decision-maker 

Male  491 *** 60% 
Female  196 - 
Jointly  409 *** 52% 

           
significant at *** p<0.01, ** p<0.05, * p<0.1. Source: Author’s calculations based on survey data  

 
2 1 USD = 3,713 UGX 
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In addition to yield, crop type also varies when a different gender indicator is chosen for plot 

management. Table 4 shows the differences in which sex grows which crops, for the most 

commonly planted crops. A big difference can be seen especially between the first approach 

and the other two approaches, as they have the option of joint plot management. Using approach 

1, male and female plots do not differ much in terms of the crops they cultivate. The total 

number of plots farmed is also quite similar. However, looking at the plot decisions using 

approach 2, it is found that men grow more cash crops, such as coffee and bananas, than women, 

while most jointly managed plots are planted with both cash and food crops. This trend is even 

more pronounced using approach 3. For example, 93 male managers and only 1 female manager 

of coffee plots were found. Again, most of the plots are jointly managed. With approaches 2 

and 3, not all plots used in approach 1 could be assigned to a gender due to missing data.  

Table 4: Crop cultivation differences for different approaches separated by male, female or joint plot management  

Crop 
(1) Plot manager 

by question 
 

(2) Plot manager  
by input decision-

maker 

(3) Plot manager  
by income decision-maker 

M F  M F J M F J 
Banana 145 145  64 20 157 102 4 111 

Beans 170 192  48 58 245 105 81 169 

Cassava 62 51  18 19 70 37 27 45 

Coffee 103 155  53 16 165 93 1 119 

Groundnut 19 21  - 7 27 - 10 20 

Potato 16 18  - - 2 - - 2 

Maize 258 230  91 70 311 156 88 235 

Sweet Potato 52 40  16 14 59 36 18 36 

Tomato 9 19  5 1 21 4 4 19 

Timber 6 1  3 - 4 4 - 3 

Total 840 872  298 205 1061 537 233 759 

Source: Authors, based on survey data 

3.2 Descriptive statistics of time spent on activities 
The data from the household survey also gives insights on how much time male and female 

farmers spend on average on certain activities per day (see Table 5). The results indicate that 

men spend significantly more time on agriculture in general, namely 90 minutes, on average. 
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However, while men spend significantly more time on cash crop production with an average of 

231 minutes per day, women still spend 200 minutes on cash crop production. On staple crop 

production, men spend 65 minutes which is also significantly more than women, who spend 46 

minutes. Time spend on livestock production is also significantly different, with men spending 

64 minutes and women spending 25 minutes a day. In turn, women spend significantly more 

time on non-agricultural work, which includes time spent on off-farm income-earning activities, 

such as running a shop or craft making, namely 316 minutes, while men only spend 127 minutes 

on these types of activities. Women also spend significantly more time than men on childcare, 

namely 719 minutes, while men spend 212 minutes. 

Table 5: Time spent on activities by gender 

Variable: Time spent on… Sex 

Mean time spent 

(minutes)   N SD 

Agricultural work 
Male 361 

*** 
720 205 

Female 271 723 168 

Cash crop production 
Male 231 

*** 
720 211 

Female 200 723 173 

Staple crop production 
Male 65 

*** 
720 141 

Female 46 723 112 

Livestock 
Male 64 

*** 
720 122 

Female 25 723 52 

Non-agricultural work 
Male 127 

*** 
720 209 

Female 316 723 175 

Childcare 
Male 212 

*** 
720 373 

Female 791 723 533 

Note: significant at *** p<0.01, ** p<0.05, * p<0.1 

Source: Authors, based on survey data 

3.3 Results of focus group discussions and interviews 
Plot management and activities 

Who manages a plot often cannot easily be answered, as tasks overlap, and each spouse plays 

a specific role on different plot types, such as plots for cash crops or kitchen gardens. For 

instance, women’s tasks in agriculture are mainly planting, weeding, harvesting, threshing, 

drying and storing harvested crops, whereas men’s tasks involve slashing, burning and spraying 

grass with pesticides, garden preparations like ploughing and digging holes for planting, 

planting, adding fertilizers, harvesting, transport, packaging and storing, looking for a market 

and selling (see Table 6). Activities done together are planting, harvesting and sometimes 
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weeding and threshing. The distribution of these tasks depends on who controls the plot. Most 

women in all 7 FGDs stated that they conduct these activities on all household plots including 

ones managed by men, their own plots, and jointly managed plots. Men focus their energy on 

their own and the jointly managed plots and only sometimes help women on their own plots 

with activities, such as soil preparation or spraying pesticides. Additionally, women do 

domestic work and childcare. Moreover, men are likely to sell both theirs and the women’s 

crops. Most households have joint or family gardens, which are used to produce food for home 

consumption. Family gardens often include banana and are intercropped with coffee, but 

sometimes also have sections where food crops are grown. Women mostly work under 

instructions of the men who for instance decide which bunch of bananas is kept for home 

consumption and which one is sold. The women’s task in these gardens, besides the cultivation 

of crops for home consumption, is the pruning of the banana stems. Women are expected to 

cultivate these, but gardens are owned by men who are the main decision-makers:  

‘The woman and the children have to provide labour in the banana plantation, this garden is 

for the whole family because that is where we get food from and income for the family. But it is 

the man who has authority over it’.   

Table 6: Activities in crop production mentioned in the FGDs 

Activity 
Activity done by 
men (Number of 

FGDs) 

Activity done by 
women (Number of 

FGDs) 

Activity done 
together (Number of 

FGDs) 

Planting 2/14 14/14 7/14 

Weeding 0/14 14/14 5/14 

Harvesting 2/14 12/14 9/14 

Drying 0/14 3/14 - 

Threshing 0/14 4/14 1/14 

Packaging 1/14 1/14 - 

Storing 1/14 3/14 - 

Slashing, burning grass 8/14 2/14 - 

Garden preparation, 
ploughing, digging  10/14 0/14 - 

Applying agrochemicals 12/14 2/14 - 

Adding fertilizers 3/14 0/14 - 

Transport 5/15 0/14 - 

Looking for market 5/14 0/14 - 

Selling 5/14 0/14 - 

Source: Authors, based on survey data 
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Plot ownership and crops cultivated 

In all seven districts, the plot management and crop cultivations differences between male and 

female farmers were found to be similar. Firstly, most of the land is owned by men while only 

a few women own land themselves. The major difference between men and women is the 

objective with which male and female farmers approach agriculture, driven largely by social 

norms. Men overall view agriculture as a business to earn money, while most of the women 

perceive themselves engaging in agriculture only for subsistence and selling production 

surpluses when there are any: 

 ‘As a woman, although I have separate gardens, they are still for home food. In case I have a 

surplus, then I sell. But whatever the man plants is for selling.’   

As men see themselves as the main income earner and because they own the land, they use the 

larger plots to produce on a large scale whereas they assign women a smaller parcel in the 

family plots. These are male-owned plots all household member work on, to produce food for 

home consumption:  

‘Coffee is mainly the crop that belongs to the husbands, but coffee […] is usually intercropped 

with bananas, which can be for selling or home consumption. The big bunches in the plantations 

are usually for selling. We mainly eat the small bunches.’   

However, some women lease land themselves to produce more. The above-mentioned roles and 

circumstances lead to different crop production patterns: Men usually focus on one or a few 

perennial cash crops like coffee and banana but also maize, while women grow many different 

crops like maize, sweet potato, cassava, beans, groundnut, vegetables, millet. As women often 

have smaller plots, they tend to plant annual crops. The extension officers confirmed this 

assessment of men’s and women’s roles in production. While men refer to the coffee and banana 

garden as a common plot of land, women see it as the man’s garden, since the income from the 

sale of coffee and bananas is received, kept, and used by the man. In addition, men often did 

not know about what or how much women produce. 

Crop production and income decision-making 

In 12 out 14 FGDs, the respondents indicated that men are the main decision-makers on the 

land they own and on the jointly managed plots. Yet some men include women in decision-

making processes and discuss issues with them regarding crop production. Women only have 

full decision-making power if they own or lease the land themselves. The same applies for 

control over income from a plot. Although women work a lot on men’s plots, the interviewees 
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of 12 FGDs responded that mostly men have control over the male- and jointly owned plots. 

Sometimes men control the output of plots with women’s sole production. In all 7 female FGDs, 

the participants indicated that a main reason why women want to cultivate separated gardens is 

that there are trust issues, i.e., the women think that the men cheat them out of income:  

‘Having my separate gardens is something I started doing when I realized that my husband was 

not disclosing the income from the crops once we sold, so to avoid exchanging words and 

sometimes end up being beaten, I started having my own gardens.’   

This was affirmed by some men in two male FGDs. Moreover, insufficient access to household 

income or income in general leads women to cultivate their own plots so they can satisfy their 

or their children’s needs. Men mainly plant crops to earn money, thus, their yield is more likely 

to be sold which was stated male and female participants in all 14 FGDs. In comparison, 

women’s crops are largely consumed by the household or saved as seeds and only a smaller 

portion is sold (stated in all 14 FGDs). Although men insist that they use the income from the 

family gardens to meet domestic needs, many women say that men do not provide money for 

domestic needs. According to the men, women do not focus on spending money on pesticides 

and fertilisers. According to the women, they do not use these resources because they do not 

have money. Rather, they prioritise spending on domestic needs, such as school fees for the 

children, medical care, soap, sugar, salt, and clothing. Men stress that much has been done to 

increase women’s productivity through initiatives that expand women’s access to credit, group 

membership, and control over income from individual gardens. However, according to some 

men, women tend to abuse financial independence and spend the money on needs that the men 

do not consider useful such as visiting their family or leisure. 

4. Discussion 
4.1 How do results for different quantitative indicators compare to qualitative findings? 

Using approach (1) to define male- and female-managed plots shows a quite even distribution 

of crops grown by male and female farmers as well as a smaller but significant productivity 

difference of 16%. The finding that both men and women plan the same crop types is quite 

different from the FGDs results, according to which men were found to grow one or a few 

perennial cash crops like coffee and banana but also maize, while women grow diverse crops 

like maize, sweet potato, cassava, beans, groundnut, vegetables, and millet. Thus, we can 

conclude that defining plot management by asking the household head who manages the plot 

may better reflect other attributes than a yield gap—such as who provides the majority of labor 
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for the plot and may encompass many of the plots where work is done jointly but men tend to 

have the final decision-making authority and control over income.  

The qualitative results are better supported by approach (2), which focused on decision-making 

in farming, showing a 43% productivity difference between male- and female-managed plots. 

The separation of jointly managed plots using this approach likely leads to more accurate 

description of productivity differences between plots managed solely by men and women just 

as the FGD results suggest as well. Approach (3), which focused on control over income, aligns 

best with the results of the FGDs, while showing the most significant difference between male- 

and female-managed plots (60%) and between joint- and female-managed plots (52%). 

Approach (3) also highlights women’s significant level of economic disempowerment, as they 

only control half the income of plots, they supposedly manage on according to approach (1) 

and only about one third of the income from plots they make decisions on according to approach 

(2) (see Table 3 in chapter 3.1). The findings from Doan and Hoffmann (2021) that women in 

Uganda hardly receive income from coffee production despite working a lot on coffee plots, 

support the evidence of this paper.  

Another main insight is that not considering jointly managed plots produces substantially 

different results compared to including it (see Table 3 in chapter 3.1). This is quite a critical 

fact, especially when considering that the majority of the plots examined in this paper are 

managed jointly. According to Doss and Quisumbing (2020) it is necessary to consider jointly 

managed plots, as there is evidence that jointly managed plots differ from individual plots 

regarding inputs (Diiro et al. 2018) and output value by about 10% (La O Campos et al. 2016).  

Women were found to carry out a substantial number of activities on joint plots, men’s plots 

and their own plots. In addition, it was found that women spend almost the same time on cash 

crop farming compared to men according to their own indication in the household survey (see 

Table 5 in section 3.2). This is consistent with Doan and Hoffmann (2021) who found that 

women in Uganda reported that they work about as many hours as men on coffee plots, while 

men report that women work at least more than half the time they work themselves on the coffee 

plots. The FGDs with women found these three activities as the ones mostly done by women, 

which indicates their supportive role regarding these activities. Doan and Hoffmann (2021) 

found the same for weeding and harvesting.. Typical activities that are more likely to be 

performed by men than women were applying agrichemicals and plot preparation. Based on 

this jointly plots tend to be plots where women tend to have a lot of labor input, but they are 

not in control of the final decisions, nor do they have control over income from the sale of crops. 
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However, the level of women's input in decisions on joint plots is likely to differ across 

households. 

4.2 How can quantitative gender indicators be designed to better capture the complexity 
of household dynamics? 

Considering all the aforementioned aspects it is hard to assign yield or plot management to a 

gender or individual, especially when there is no information about intra-household decision- 

making and work distribution. The same is concluded by other studies (Doss 2014; Doss and 

Quisumbing 2020). Nevertheless, in the data, the approach of considering the decision-making 

regarding income fits best with the results of the FGDs and interviews when looking at the 

crops that are cultivated. So, is the approach of using the income decision-making the most 

accurate one to measure productivity differences? The answer is that it depends on the research 

objective. Slavchevska et al. (2021) argue that these indicators are not interchangeable as 

‘knowing who manages land is necessary to understand agricultural production and to develop 

and monitor interventions to increase agricultural productivity’ while the ‘control over output 

is an indicator of women’s economic empowerment’ and that these aspects ‘are often vested in 

different household members’. Our results, however, suggest that women's economic 

empowerment is related to agricultural productivity, as women’s limited ability to control 

income from production constrains access to inputs and saving money for other investments 

that are needed to increase agricultural productivity. Furthermore, if one determines the sex of 

the plot manager based on decision-making power, one overlooks the fact that women may 

make some input decisions on men's plots but not derive income benefits from them. On their 

own plots, women may make input decisions and derive income from them. In order to properly 

understand plot management, it is necessary to distinguish between types of plots from which 

women do or do not derive income but perhaps work or decide on. Therefore, considering 

approaches focusing on both the actual plot management and who controls the income is 

appropriate when trying to understand productivity differences.  

Furthermore, there are additional important factors that quantitative approaches do not consider 

but which should be considered when assigning plots to individuals. First, in all seven women 

only FGDs, women stated that men take over control over female plots, output or income 

against their will. This intra-household violence is not an individual case and the same was 

found by Akram-Lodhi and Komba (2018) in a study examining gendered yield differences of 

smallholder farmers in Tanzania. Second, some women stated that their crops are harvested and 

consumed by the household continuously. Therefore, it is likely that some of these quantities 

may not be reported in a yield survey. In addition, women are more likely to be the food 
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providers of the family and supporter of the men who are more likely to practice commercial 

agriculture. Their endowments differ based on the intra-household resource allocations 

associated with these objectives. Plots geared towards commercial sale of crops, which tend to 

be controlled by men, are favoured in the intrahousehold distribution of fertilizer and pesticides.  

We identified several aspects that should be considered when designing surveys examining 

productivity or yield differences between male and female farmers. Which variable is chosen 

to determine who manages a plot to examine gender differences, is a matter of the research 

objective. The results and previous discussion showed that the complexity of the topic needs 

more than one question to reveal productivity differences. Therefore, a multi-dimensional 

questionnaire design is suggested. This could include for instance: Who owns the plot? Who 

works on it most of the time? Who makes the majority of decisions related to production on 

this plot? Which activities do men and women engage in on which plots? Which crops are 

grown and for what purpose? Who decides over the use of income from the sale of crops from 

this plot? Are these decisions made jointly or not? Who makes the final decision when there is 

disagreement? 

To capture intra-household decision-making, the WEAI or similar approaches can provide 

valuable insights. The WEAI already includes several of the questions mentioned above. For 

even more granular results, similar questions could be asked at the plot level. Another important 

finding is that a large share of plots are jointly managed, making it difficult to calculate the 

gender productivity gap as the results and findings from La O Campos et al. (2016) show. 

Moreover, our results and Behrman et al. (2014) suggest using mixed methods in order to obtain 

more valid results as this paper and others have done (e.g. Mugisha et al. 2019). A good example 

is given To further investigate findings of their quantitative-based report of 2015 (UN Women 

et al. 2015), Akram-Lodhi and Komba (2018) conducted FGDs in Tanzania and found that the 

statistical methods used in the last report were not sufficient to capture gender-specific aspects. 

It was also found that the perception of men and women on intra-household processes can be 

different. Evidence from literature holds examples for instance regarding decision-making or 

workload and so are their responses, a finding also supported by Doan and Hoffmann (2021). 

In addition, most surveys only interview one household member, which is usually a male. Some 

men in the FGDs stated that they do not know about the crops grown on and yield of the rented 

plots of their wife. This creates a possible bias due to the fact that the output of women’s rented 

plots might not be accurate or included at all in the analysis. Moreover, spouses may hide assets 

(Hillesland et al. 2021) or decisions from each other and joint decision-making might be 
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understood differently by spouses (Acosta et al. 2019). Therefore, for studies on agricultural 

productivity and gender productivity gaps, it is necessary to interview both male and female 

farmers regarding crop production (Doss 2014, Kilic et al. 2021). Finally, the findings suggest 

that knowing about several aspects, such as gendered labor allocation, decision-making in crop 

production, and control over output or income of a plot or activity, helps to draw a more holistic 

picture in studies about gender differences in crop productivity.  

4.3 Limitations 

Our study also has some limitations. As the questions on decision-making for approach 2 and 

3 were not asked for all plots but only for food and cash crops more generally, we had to make 

assumptions regarding the assignment of male-, female-, and jointly managed plots based on 

crop type. Since some crops are used both for income generation and as staple foods, such as 

maize and banana, classifying crops as cash crops and staple crops and assigning these to 

individual plots is prone to error.  

Another limitation is that the decision-making questions used for approaches 2 and 3 were asked 

only of the main male and main female decision makers within the household and not to the 

person identified as the plot manager. Evidence from Yameogo (2021) suggests, that especially 

in polygamous households, there might be substantial differences in the decision-making 

authority between co-wives or other adult women in the household, including mothers-in-law.   

In order to accurately define plot management by gender, FGDs can be a helpful tool if 

conducted before the quantitative survey is implemented. This would provide greater insight on 

how farmers themselves define agricultural decision-making and what it means to manage a 

plot. These insights could then be used to design better survey questions that more accurately 

capture gender differences in agricultural production, outcomes, and benefits. Finally, income 

from livestock was not considered in this analysis, although this would be important (Doss 

2018), as only crop productivity does not represent the total productivity of, for example, a 

female farmer in a household. 

5. Conclusion 

By exploring the productivity differences quantitively and qualitatively, the study shows which 

quantitative measures of women’s plot management are relevant in the context of the Central 

Region of Uganda. Moreover, this study has implications for how qualitative data can be used 

to inform the identification of quantitative gender indicators that better capture the complexity 

of household dynamics and plot management. In this study we show how the gender 
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productivity gap and which crops are assigned to which gender fluctuates depending on which 

method is used to determine plot management. There is not only a significant productivity gap 

between the sexes when it comes to which plot they work on, but also on the plots for which 

women are the sole decision-makers or control the income earned from crop sales.  

Despite working a lot on cash crops on male- and jointly managed plots, women often lack the 

access to the household income derived from cash crop production. Women rather control 

income from crops like beans, cassava, maize and groundnut. Nevertheless, this study provides 

evidence that women are involved in multiple aspects of plot management even if they do not 

manage the plots according to some definitions. The dichotomy between plots managed by men 

and women ignores the large proportion of plots managed jointly. Women's work is distributed 

across most plots, including those controlled or jointly managed by men. Women tend to have 

varying degrees of decision-making power over these plots and much less control over the 

yields, i.e., income. Women mostly do have control over income from plots they farm 

themselves, but they are few in number, they are less productive, they tend to be self-

consumption rather than sales-oriented, and they lack the resources necessary to close the 

gender gap. This shows importance of considering jointly managed plots, as plot management 

cannot be separated in most of the cases. More research is needed to understand the various 

ways in which decisions are made on jointly managed plots, and the level of agency that women 

actually have in these decisions—including in how their own labor is allocated. It was also 

found that women’s and men’s responses and perceptions in the FGDs differed, and men often 

do not know details about female agricultural production, therefore both male and female 

farmers should be included in crop production surveys. The study also found that many women 

do not know how much was earned by men on plots where women also worked on. In some 

cases, discussing this issue may lead to women experiencing intrahousehold violence.  

This paper also adds evidence that mixed-method approaches can add valuable insights on 

complex household relationship and processes. Combining the significance of figures with an 

in-depth analysis on decision-making especially helps to understand the context and the 

proportion of gender differences that cannot be explained with figures only. There are many 

nuances in defining gender roles in agricultural production, decision making at the plot level, 

productivity differences, and control over profits. Qualitative data can help clarify all of these 

issues and identify better quantitative indicators. An important aspect in understanding this 

context is, for example, investigating not only who works on a plot and makes decisions 

regarding the production but also who controls the income as done in this study. Tools like the 
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WEAI questionnaire module are helpful to collect data on and quantify intra-household 

relationships and decision-making processes. Moreover, these aspects can also be included in 

econometric models by creating different gender-specific variables that can be used to examine 

gender differences in more detail than with a single binary question on plot management. 
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