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Using quantitative data from a household survey carried out in Rubanda district,
Southwestern Uganda among smallholder farmers of potato, this paper examines
determinants of intra-household decision-making of women in relation to pest and
disease management in a cropping season. Pests and diseases cause significant
crop losses and contribute to household food insecurity in most of sub-Saharan
Africa. Their management is therefore key in enhancing food security. While there
are many pest and disease management practises, little is known about women’s
autonomy in decision-making on this topic. The survey collected quantitative data
from 260 households (130 men and 130 women). To get a more accurate proxy for
decision-making power, a weighted index and linear regression models were used to
examine the relationship between decision-making power of women in pest and disease
management and socio-demographic characteristics. We found that farming experience,
use of hired labour and membership to a farmers group, were positively associated with
woman’s autonomy in decision-making during pest and disease management. Our data
also show that higher levels of education, farm income and age consistently improve
women authority. The implications of the study are that, women should equally be
targeted during pest and disease management interventions such as training.

Keywords: plant health, gender, smallholder farmers, empowerment, intra household bargaining, agricultural
productivity

INTRODUCTION

Power distribution within a household is often linked to women empowerment and gender
inequality. Collective decision-making models assume that household decisions are the outcome
of a bargaining process among individuals within a household (Chiappori, 1988). Understanding
intra-household decision-making for pest and disease management is important because the
choices that husbands and wives make within a household regarding crop management affect crop
productivity and hence contribute to household food and nutritional security. This interaction
between men and women within households is a complex and dynamic process that determine
bargaining power of each spouse (Agarwal, 1997). In this paper, we define women autonomy or
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decision-making power as “an opportunity to make choices
that affect her life” (Jejeebhoy, 2000). On the other hand,
empowerment is defined as “the expansion in people’s ability to
make strategic life choices in contexts where this ability had been
denied to them” (Kabeer, 1999). Women’s active participation
in decision-making indicates their power within the household.
Agricultural decisions are not undertaken by a unitary household
(Duflo and Udry, 2004). Duflo and Udry (2004) suggest that, men
and women have unequal access to inputs and labour because of
skewed decision-making within the household where men have
the power to make decisions on household resource allocation.
This lack of equal access to resources also curtail women’s ability
to make decisions.

Research in Uganda has shown that although men may make
most decisions, women play an important role in pest and disease
management (Erbaugh et al., 2003). It has been noted that not
sufficiently engaging women in Integrated Pest Management
(IPM) processes can constrain the benefit that IPM practices
have to offer (Norton et al., 2005). It has been noted that “the
role that gender plays in decision-making and how benefits are
distributed within households may affect the success of an IPM
program” (Norton et al., 2005). In Uganda some research has
illustrated that although men were likely to purchase and apply
pesticides than women, women were just as likely as to also have
pesticides applied on their fields (Kawarazuka et al., 2020). This
brings to the fore the need to understand the process in which
decision-making on pest control methods are made in the home.

Gender inequality may be a constraint to adoption of IPM
(Norton et al., 2005). A study in the Caribbean noted that women
were more dependent on pesticides than men because they were
not targeted for training on IPM (Norton et al., 2005). Globally,
notable gaps have been reported between men and women in
terms of adoption of pest and disease control technologies and
this together with other factors, perpetuates gender inequality
(FAO, 2011).

There is evidence in other fields such as health that women
autonomy within a household increased adoption by women of
positive health practices such as birth control (Prata et al., 2017).
While, no such studies exist for pest and disease management
in Uganda, the effect of autonomy in decision-making on
women’s ability to adopt technologies may be similar. Women
who are more educated and have substantial wealth have been
shown to be more assertive and self-confident when making
decisions about their personal health (Singh et al., 2002). Women
in nuclear families and older women have been reported to
participate more in decision-making that young women in
extended families (Sathar and Kazi, 1997). Unemployment,
living in rural areas, religion (being Muslim) are some of
the other factors that have been reported elsewhere to reduce
women participation in decision-making (Kritz and Makinwa-
Adebusoye, 1999; Feyisetan, 2000; Acharya et al., 2010). Agarwal
(1997), also found that intrahousehold bargaining power of
women in India was strongly influenced by social norms in a
given locality.

There is a growing body of literature that link increased
household food security and family well-being to higher
participation of women in decision-making within a household

(Manfre et al, 2013; Sell and Minot, 2018). Understanding
these intra-household differences in the roles of men and
women during pest and disease management will not only help
agricultural extension workers target the right gender for training
in pest and disease management but will also guide future out-
reach projects on how to design or package gender-responsive
IPM strategies.

While in Uganda, there has been studies on IPM and
gender, this paper contributes to the gender debate by answering
the following questions in relation to management of pests
and diseases in potato: (1) Which socio-demographic factors
influence women’s autonomy during decision-making in pest and
disease control? (2) What level of autonomy do women have
when making decisions regarding IPM components?

Context

Uganda is a food basket for the East African region exporting
food including potato to neighbouring countries of Rwanda,
DR Congo, Kenya, and South Sudan (Ferris et al, 2003).
Potato is a major food crop in Uganda mainly grown for both
income and food security (Mukiibi, 1972; Musinguzi, 2007).
Women are often in-charge of household food production
and therefore understanding of the perceived decision-making
autonomy of Ugandan women in decisions on pest and disease
management for potato is important. For example, it has been
suggested that IPM with strong cultural components is the
most promising strategy to control most pests and diseases
of potato in Uganda (Namanda et al, 2004; Okonya and
Kroschel, 2015). Understanding the decision-making process is
critical to inform strategies on how to intervene and who to
target with interventions aimed at controlling pests and diseases
thereby increasing farm productivity. From this perspective, it is
important to understand intra-household decision-making and
division of labour to design effective IPM programs.

MATERIALS AND METHODS
Study Area and Design

This was a cross-sectional study conducted in Muko subcounty
in Rubanda district (formerly part of Kabale district, coordinates:
01°11'S 29°51'E), Uganda in November/December 2016. The
study area was selected because potato is a key crop that is
widely grown in the area. Rubanda is a highland district at the
elevation of 1,219 m and 2,347 m above sea level and is the main
potato production region suppling Uganda urban markets and
neighbouring Rwanda and DR Congo. The topography is mainly
green, interlocking and heavily cultivated hills with spectacular
valleys. A structured questionnaire was developed and pretested
in Wakiso district for cultural suitability and clarity of questions.
Seventeen pest and disease control practises were used in the
questionnaire to capture (i) who in the family had made the
decision regarding a pest and disease control method, (ii) the
level of participation in decision-making and work. The level
of participation in decision-making and work was self-reported
based on the previous cropping season. It’s a perception of how
often a given spouse within a household participated in doing a
given farm activity or in decision-making.
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Ethics (Verbal Informed Consent)

Prior to conducting face-face individual interviews, the objectives
of the study were explained to the participants. Farmers
were informed that their participation was voluntary and
the information they provided be treated confidentially and
anonymised. Participants were informed that they were free to
refuse participation, free to refuse to answer any question as well
as to stop the interview at any time without fear of negative
consequences. No ethical approval of the questionnaire used
in this study was needed because it was non-intrusive, did not
involve any ethical dilemmas and did not involve any degree of
risk of harm to the farmers.

Sampling Procedure and Inclusion Criteria

Households along accessible roads traversing the subcounty
were randomly selected for interviews. Eligible participants
for this individual interview included only married men or
women living with the spouse and in a monogamous marriage.
For each selected household, either the husband or the wife
was interviewed. The reason for selecting only spouses in
monogamous marriages was based on the authors’ experience
and field observations in Uganda, that power dynamics within
a household can be better measured in monogamous couples,
this is because in polygamous marriages, spouses tend to have
separate fields/crops. And each person is responsible for making
decisions regarding their plot and providing labour for it as
well. Two hundred and sixty households (130 men and 130
women) were interviewed by five enumerators (three male and
two female) in either the local languages “Rukiga” or in English.

Data Analysis

Variables Associated With Women’s Decision-Making
Power

Factors such as household head, experience in farming, total
household size, use of family or hired labour in production of
potatoes and belonging to a farmer group were assessed on
how they influenced women’s decision-making power in the use
of IPM. Also factors such as area/size of plot under potato,
age of household head and total farm income were regressed
against the decision-making index. The variables used to come
up with the decision-making index were drawn from conceptual
frameworks presented in literature (Haque et al., 2011; Ilesanmi,
2018).

The Linear Regression Models

Data were analysed using STATA (version 14). Descriptive
statistics such as means, percentages and frequencies were used
to describe the socio-economic demographics. Linear regression
modelling was used to analyse the factors influencing woman’s
decision-making power in relation to use of IPM in production
of potatoes in Uganda (Equation 1).

Y(DMI) = BO + BI1*X1 + B2*X2 + B3*X3 + B4*X4 + B5*X5
+B6*X6 + B7*X7 + B8*X8 + B9*X9 (1)

Where,

B0 = the intercept constant

B1-B9 = Coefficient of each independent variable
X1 = Potato farming experience of husband

X2 = Total household size

X3 = Use of family labour

X4 = Use of hired labour

X5 = Membership to a farmers group

X6 = Total land under potato production

X7 = Age of husband (household head)

X8 = Years of education of wife

X9 = Total farm income

The dependent variable was decision-making index constructed
using exploratory factor analysis (EFA). This was the decision
question: “For the previous cropping season, who decided and
what was the level of decision-making for the following potato
activities in your household.” Possible responses for who in the
household decided were: 1 = man, 2 = woman, 3 = man +
woman, 4 = woman + children 5 = man + children, 6 =
All family members, 7 = others. Possible responses for level
of decision-making power were: 1 = all the time (100%), 2 =
most of the time (75%), 3 = equal time (50%), 4 = some of
the time (25%), 5 = rarely (<25%). Respondents who answered
“woman” to part 1 of the question and “All the time” to part 2
of the question were considered to have the highest autonomy
of the seven groups. For each decision question, we recorded the
level of decision-making power of a woman decision maker in
a household. Responses were assigned values of four (4), three
(3), two (2), and one (1) when the woman was 100 percent,
75 percent, 50 percent, 25 percent involved in making the
decision on IPM in potato production, respectively. Decision-
making index was then constructed from the main IPM decision
questions (Table 2).

Prior to data analysis, data were tested for suitability of
factor analysis using Bartlett test of sphericity which tests
the null hypothesis that variables are not inter-correlated.
This was significant at 1 percent thus indicating a strong
relationship among the variables. Kaiser-Meyer-Olkin (KMO)
which is a Measure of Sampling Adequacy (MSA) was
used to test if the variables will factor well considering the
correlations. The KMO test result was 0.788 which is above
the threshold of 0.5 for the matrix to be considered factorable
(Kaiser, 1970; Kaiser and Rice, 1974; Hansson and Lagerkvist,
2012). Considering the two tests, the data was suitable for
factor analysis. Cronbach’s alpha values were also used to
test for reliability of the decision-making index and was
found to be 0.7927. This demonstrated adequate reliability
of the factors. A linear combination, determined through a
factor analysis, of the individual responses to each decision
question. Due to limited literature of the factors that influence
women decision-making power in pest management, choice of
variables was based on theoretical literature, hypothesis and
data availability.

Prior to estimating the linear regression model, several
diagnostic tests were carried out. Presence of Multicollinearity
was assessed using Variance Inflation Factor (VIF). According
to Gujarati (Gujarati, 2009), if the VIF exceeds 10 then there
is presence of multicollinearity. In the current study, all the
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variables used in the model had a VIF <2 with a mean VIF
of 1.46.

The problem of heteroskedasticity in the model was corrected
by estimating robust standard errors as suggested by Wooldridge
(Wooldridge, 2003). To test whether the model was correctly
specified, Link test was used. If the model is correctly specified
one should not find additional independent variables that
are statistically significant. STATA uses an additional variable
“hat squared” to test this which should not be statistically
significant for a properly specified model (Pregibon, 1980).
The linear regression model had insignificant “hat squared”
variables of 0.169 which indicates that the models did not
have any omitted relevant variables thus they were correctly
specified. A T-test was also conducted to determine whether
there was significant difference between the means of variables
among male and female respondents such as education, age, and
farming experience.

RESULTS

Socio-Economic Characteristics of the
Sampled Population

The characteristics of men and women included in the study
are shown in Table 1. Apart from average total land size and
total farm income, no statistically significant difference was
observed between responses by men and women. On average,
husbands were older than their wives by 5-6 years. Husbands
were on average more educated that their wives by 2-6 school
years. Husbands reported larger land pieces owned compared
to their wives. The highest proportion of both male and female
respondents (about two third) perceived themselves to have
medium wealth (like others) in their community. The total
household income reported by female respondents was less than
a half of what male respondents were reporting.

Decision-Making About Pest and Disease

Control

On average, the highest proportion of women (51%) reported
making decisions related to pest and disease control 50% of the
time, followed by most of the time (35.4 % responses) (Table 2).
A considerable proportion of women (35.4%) made decisions
regarding pest and disease control most of the time. Nearly three
quarters of the women (73%) reported making decisions most of
the time during mixing of pesticides before field application.

Factors Associated With Women Making
Decisions During Pest and Disease

Management

Results of linear regression models used to identify factors
associated with woman decision-making power during pest and
disease control are shown in Table 3. Factors that had a positive
and significant association with woman decision-making power
included: Experience of household heads in farming potato,
membership to farmers group, years of education of wife and
total farm income. Only two variables (use of hired labour in
potato production and age of household head) were negatively

and significantly associated with women decision-making power
in pest and disease management decisions.

Labour Allocation in Relation to Women

Decision-Making Power

To determine the influence of a woman’s decision-making power
had in relation to labour allocation in different production
activities, Pearson correlation coefficient was used. The
coefficient measured the strength and direction of association
between decision-making power and labour allocation in
different production activities by women. In the current study,
a positive correlation coefficient indicated an increase in the
number of days a woman allocated to an activity in production
of potato while a negative correlation coefficient indicated a
reduction in the number of days. In the current study, family
labour dynamics had a more positive correlation to decision-
making power of a woman than hired labour at 1 percent, 5
percent, and 10 percent significance levels (Table 4).

DISCUSSION

We found that farming experience, use of hired labour and
membership to a farmers group, were positively associated with
woman’s autonomy in decision-making during pest and disease
management. Our data also show that higher levels of education,
farm income and age consistently improve women authority.
Similar to what was reported by Sell and Minot (2018) and Kritz
and Makinwa-Adebusoye (1999), findings of the current study
also found a positive relationship between woman’s power in
decision-making and her age, as well as education level. Older
and highly educated women are taken to be mature persons
who can make good and well-informed decisions for the family
wellbeing (Anderson et al., 2017). Although not investigated in
the current study, the difference in the years of formal education
between husband and wife was reported to be more important
in increasing a married woman’s level of decision-making than
the education level of the woman. Implying that development
efforts should be directed towards having equal years of formal
education for both girls and boys at all levels other than only
focusing on increasing school enrolment rates. Peterman et al.
(2015) also found that in Uganda, a woman’ s age increased the
level of participation in decision-making.

It is possible that the positive influence of membership
to farmers organisation to women’s empowerment observed
in the current study could be due the skill development
trainings received by women from development organizations
that specifically target women. Many women in Uganda
are now part of village savings and credit associations and
members of such farmer cooperatives often receive training in
several skills including financial literacy, record keeping, proper
agronomic practices, maternal health, confidence building and
leadership among others (Mukhooli, 2015). Memberships to
farmer cooperatives or groups in Uganda has been reported
to not only increase a woman decision-making power within
a household but also to increase adoption of better farming
practises and economic wellbeing (Lecoutere, 2017). Our finding
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TABLE 1 | Household social demographic characteristics of potato farmers in Rubanda district, Uganda, 2016 survey.

Farm and household characteristic Male respondents (n = 130) Female respondents (n = 130) df p-value
Average age of household head (husband) 41 42 258 0.46
Average age of wife 35 37 251 017
Total household size 6 7 258 0.22
Years of education for household heads 8 8 258 0.25
Years of education of wife 5 2 251 0.10
Potato farming experience of husband (years) 18 17 257 0.20
Average total land size (acres) 5 3 258 0.04
Average land leased (acres) 1 1 238 0.40
Average land borrowed (acres) 0 0 240 0.14
Total land under potato production (acres) 1 1 258 0.31
Distance to nearest produce mkt (mins) 52 62 257 0.09
Distance to nearest input store (mins) 66 67 258 0.47
Distance to nearest all weather road (mins) 21 25 258 017
Distance to nearest sub-county (mins) 73 85 123 0.15
Distance to nearest certified seed source (mins) 38 50 121 0.08
Distance to nearest health facility (mins) 51 50 258 0.41
Wealth Status by sex of the respondent %

Worse off than others in my community 14 23

Medium wealth or the same as others in my community 72 68

Better off than others in my community 15 8

Mean Annual income in US$ by sex of the respondent

Total farm income 1,345 345 258 0.01
Total off-farm income 247 312 258 0.33
Total household income 1,592 657 258 0.02

TABLE 2 | Level of woman decision-making power during pest and disease control among potato farmers in Rubanda district, Uganda, 2016 (%).

Level of decision-making power by woman (%)

IPM component/Decision All the time Most of the time Equal time Some of the time
Monitored the crops for presence of pests and diseases 0 36 50 14
Decided the method for weed/pest and disease control 1 31 47 20
Fetched water for use in pesticide application 1 21 66 12
Mixed the pesticides 0 73 22 5
Sprayed/Applied the pesticides 0 35 61 5
Weeded or sprayed herbicides 1 25 55 19
Guarding against animal pests (cows, goats, game/vermines) 0 29 56 15
Rouged/uprooted infected plants) <1 39 50 1
Decided the seed storage/vine conservation method and quantity 35 44 20
Decided which variety to conserve 34 46 19
Decided the insecticides/fungicides to purchase/use 31 64 5
Average 0.4 35.4 51.0 13.2

is in line with that of Sell and Minot (2018) who also reported that
membership to local organisations was highly correlated to high
levels of decision-making by women.

The explanation for the positive relationship between
woman’s decision-making power and farming experience of
husbands could be because of continuous learning which builds
trust, and this could increase the confidence to delegate some
decision roles to the woman. More experienced husbands just as

any trainer or teacher, can easily delegate their authority than less
experienced farmers who are still learning.

Like it was observed in this study among potato farmers,
a large gap between the age of the husband and the wife
was reported among coffee farmers in western Uganda to have
significant negative influence on the decision-making power of
women (Meier zu Selhausen, 2016). In our study, use of hired
labour negatively influenced the level of decision-making by
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TABLE 3 | Determinants of Woman IPM decision making power in potato
production.

Decision-making Index Coef. Std. Err. [95% Conf. Interval]
Potato farming experience of husband 0.025**  0.012  0.001 0.048
Total household size —0.029 0.080 —0.088 0.030
Use of family labour -0.179 0.184 —0.542 0.184
Use of hired labour —0.304* 0.150 —0.60 —0.008
Membership to a farmers group 0.286* 0.162 —0.034 0.606
Total land under potato production —0.078 0.071 -0.218 0.062
Age of husband (household head) —0.020" 0.010 —0.039 < —0.001
Years of education of wife 0.005  0.003 < 0.001 0.010
Total farm income < 0.001*  0.000 O < 0.001

= ** and * denote statistical significance at 1, 5, and 10% levels, respectively. n = 220;
Prob > F = 0.0069; R-squared = 0.0725.

TABLE 4 | Labour allocation in relation to woman decision making power by
potato farmers in Rubanda district, Uganda, 2016 survey.

Activity in potato Hired labour Family labour
production

Coefficient Significance Coefficient Significance
Ploughing 0.192 0.38 —0.408 0.13
Ridging —0.150 0.59 0.633*** <0.01
Planting 0.183 0.51 0.5686"** <0.01
Fertiliser 0.539** 0.04 0.411* 0.05
application
Weeding —0.007 0.98 0.407* 0.05
Pesticide 0.438* 0.10 —0.051 0.82
application
Harvesting 0.234 0.40 0.296 0.17
Sorting/bagging —-0.214 0.44 0.162 0.46
Transporting to 0.076 0.79 —0.149 0.50

store

0-0.19 = very weak correlation, 0.2-0.39 = Weak, 0.40-0.59 = Moderate, 0.6-0.79

Strong, 0.8-1 = very strong correlation. ***, **, and * denote statistical significance at 1,

5, and 10% levels, respectively.

women within a household. This finding in a way challenges the
notion that the low level of participation by women in decision-
making is mainly due to the triple work burden (productive,
reproductive, community management roles) which consume
most of their time (Lyon et al., 2017). A possible explanation
could be that hiring labour and paying daily wages is usually
the domain of the household head (men) because it involves
handling money. So, this could be the reason why married
women participated less in this activity. One implication of this
finding is that, just reducing the work burden of women alone,
will automatically not result into their increased participation in
decision-making within a household but instead increasing wife’s
contributions to household expenditures like was observed by
Kritz and Makinwa-Adebusoye (1999).

In the current study, we noticed that women potato farmers
in Rubanda district are moderately empowered, in that, a third
of the respondents reported making decisions related to pest

management most of the time and more than half, made
decisions equal times with their husbands. This research finding
concurs with what other authors reported. For instance Doss et al.
(2014) reported that 52% of women in Uganda jointly owned
land with their husbands while Sell and Minot (2018) found that
husbands were only significantly more empowered than their
wives in only a quarter of the surveyed population. This could
be linked to the number of programs both by the government
of Uganda and development partners who continuously promote
women emancipation and closing the gender gap.

Our data were in agreement with that of several authors who
have reported that off-farm income has a positive effect on the
level of a woman’s decision-making within a household (Kritz
and Makinwa-Adebusoye, 1999; Ngome, 2003; Sell and Minot,
2018).

The perception of individual farmers in a community as to
which role is “female” or “male” may also have influenced the
level of participation in a given activity. For instance, mixing
of pesticides is majorly done by women and often regarded as
a “female” activity and hence the high proportions of females
(nearly three quarters) making decisions and doing the actual
task. Overall, the proportion of women who participated in
pest and disease management during potato cultivation in the
current study (i.e., 51%) were comparable to the 50% women
participation in agriculture reported in the state of food and
agriculture 2010-2011 report (FAO, 2011).

Other studies have reported factors such as the contribution
of the wife to household expenditure, religion and ethnicity to
influence decision-making at household levels with men making
almost all the decisions in highly religious families (Kritz and
Makinwa-Adebusoye, 1999; Quaye et al., 2016; Sell and Minot,
2018). The current study however, didn’t examine the influence
of wife’s contribution to household expenditure, percentage of
farm income from potato, woman access to individually managed
plot within the household, religion, or tribe on decision-making.
Future studies can look at these and more socio-economic and
cultural factors.

Study Limitations

Data was obtained through self-reports and such responses
are subject to recall and reporting bias. This study also used
proxy responses and this has been observed by some authors
to face certain biases especially when it comes to one spouse
estimating the levels of participation in farm activities and
making decisions of another (Alkire et al., 2013). Using proxies
could have caused some biassed responses since some men
have a tendency to underestimate the true extent of their wives
domestic and agricultural activities (Malena, 1994). We also
acknowledge that other socio-economic and cultural factors
associated with wife’s authority should be investigated in future
studies. The hilly landscape of the study area made it very
difficult to navigate the potato producing households leaving
the survey enumerators with the choice of sampling only those
households along accessible roads traversing the subcounty. This
may have reduced heterogeneity in responses and hence affecting
the quality of collected data. The implications of the results from
the current study only apply to monogamously married men and
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women and not those in polygamous marriages or unmarried
youth. This is because the dynamics of husband and wife power
relations in decision making and labour provision change based
on the marital status.

CONCLUSIONS

Presentation of women decision-making power in pest and
disease management in potato in Uganda is reported here for the
first time. The role played by women in potato pest and disease
management cannot be overlooked and women need to equally
be targeted for IPM training by agricultural extension workers
and development partners. Half of the time, women participated
in decision-making regarding pest and disease control. Future
projects on potato IPM should be designed with women in mind
since they are equally involved in pest and disease management.
In order to increase women’s autonomy in decision-making
during pest and disease management, stakeholders ought to
encourage use of hired labour during potato production, and
membership to farmers group. Its also key to educate the girl
child, discourage early marriages but also specifically target
entrepreneur activities that directly boost women’s farm income
as all these factors contribute to increased women’s authority.
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