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While gender equality is an integral part of the development conversation, there are still data gaps that
inhibit the measurement and analysis of gender-related issues. In particular, traditional agricultural surveys
are administered to a representative male “holder” and often do not collect information about who else in
the household is managing the different agricultural activities. As a result, they risk misrepresenting women’s
participation in agricultural decision-making. This paper examines the extent of such misrepresentation using
data from Uganda that included an agricultural decision-making module administered to both the holder and
the holder’s spouse. We find that within men’s holdings many decisions are made jointly, and a notable num-
ber of decisions are made exclusively by women. We also find that male holders often underestimate their
spouse’s management of agricultural activities. The traditional approach thus may conceal the complexity
of decision-making in agricultural households and may consequently limit the design and implementation of
inclusive agricultural programs.
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Introduction

National agricultural surveys, together with agricultural cen-
suses, provide key information about the agricultural sector in
many countries and are, therefore, instrumental in informing
agricultural policies and programs. Agricultural surveys are tra-
ditionally administered to a representative individual or “holder”
that is identified as the individual who exercises management
control over the agricultural production unit (i.e., the “hold-
ing”). This concept of the holder – defined by the Food and
Agricultural Organization of the United Nations (FAO) World
Programme for the Census of Agriculture (WCA) – is widely
used by national statistical offices in their agricultural censuses
and surveys and reported in publications (see FAO [2015] for full
definitions). Holdings are typically divided into two categories:
agricultural households and non-household holdings, where agri-
cultural households are estimated to make up the majority (87
percent) of all holdings globally (Lowder et al. 2016). While
national agricultural surveys typically collect a wealth of eco-
nomic and technical information about the holding, when the
holding is an agricultural household, they often lack information
about who else in the household is managing the different agri-

cultural activities beyond the holder. Too often the assumption
is that the holder exercises management control over the entire
agricultural production unit.

Without additional decision-making questions in agricul-
tural surveys, the focus on the holder conceals the complexity
of decision-making in agricultural households. Household farms
may not necessarily operate as a single business enterprise under
the direction of one individual. Even if there is one person that
could be identified as managing the overall agricultural pro-
duction on the farm, there may be other household members
who are making important day-to-day decisions on various agri-
cultural activities. Indeed, evidence suggests that households
often engage in various agricultural activities, including multiple
income-earning activities, which are often overseen by multi-
ple household members, either jointly or separately (e.g. Smith
2015; Twyman et al. 2015). The assumption that the holder
exercises management control over all agricultural production
in the household thus limits our understanding of agricultural
decision-making and may prevent policies and programs from
being directed in the right way.
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This approach may also significantly underestimate women’s
participation in decision-making. FAO’s Gender and Land Rights
Database reports that globally women constitute about 13 per-
cent of agricultural holders, with the highest share of female
holders in Europe (27.8 percent) and the lowest in the Mid-
dle East and North Africa (4.9 percent) (de la O Campos et
al. 2015). Yet, since many agricultural surveys assume that the
household head is the holder (see Doss [2014] or Twyman et al.
[2015] for discussion), in countries where the agricultural sec-
tor is characterized primarily by agricultural households, these
statistics likely reflect the household structure (i.e., whether it is
female-headed or not) rather than women’s overall engagement
in operational decision-making in the household’s agricultural
activities. Even when the household head is not automatically
assumed to be the holder, a male household member is typically
identified as holder on account of his rights over the agricultural
land or because of cultural norms that assume a man would take
on the role of primary decision-maker (Doss 2014; Twyman et
al. 2015).

As a way to address the possibility of multiple decision-
makers in farm households and to ensure women’s managerial
decision-making is not overlooked, FAO’s previous WCA guide-
lines added the concept of the “sub-holder” (FAO 2005). In
the more recent WCA guidelines, this concept was replaced
with the recommendation of asking specific questions about
who makes different managerial decisions in different agricul-
tural activities to better capture the intrahousehold distribution
of decision-making (FAO 2015). The Global Strategy to Improve
Agricultural and Rural Statistics (GSARS) guidelines on collect-
ing sex-disaggregated data in agriculture surveys provide detailed
guidance on which questions to include and how to include
them (GSARS 2018). This guidance is relatively recent, and a
quick review of agricultural surveys implemented by national
statistical offices suggested that many national statistical offices
may be quite far away from collecting information on decision-
making within the agricultural household. In fact, some do not
even collect information on the sex of the holder (e.g., Arme-
nia and Argentina). Of 37 surveys reviewed, only 12 collected
some information on decision-making in agriculture or about
multiple producers within the holding (e.g., Brazil, Burkina Faso,
Ethiopia, Ghana, Malawi, Mali, and Niger).1 The majority of the
surveys that collected some decision-making questions were sup-
ported by the Living Standards Measurement Study – Integrated
Surveys on Agriculture (LSMS-ISA) initiative. In surveys out-
side this initiative, there is limited data collected on who in the
household may take part in decision-making about the holding
and which activities may be managed by different members.

A number of studies that examine decision-making in agri-
culture suggest that intrahousehold decision-making is complex
(Katz 1995; Udry 1996; Dercon and Krishnan 2000; Doss 2001;
McPeak and Doss 2006; Acosta et al. 2020). However, only a
few studies have attempted to rigorously measure the extent
to which women’s decision-making in agricultural production is
overlooked, and these studies suggest that the data may under-
estimate women’s roles (Peterman et al. 2011; Twyman et al.
2015; de la O Campos et al. 2016; Alwang et al. 2017). Of these
studies, two focus on survey design and data-collection methods,

and both are set in Ecuador (Twyman et al. 2015; Alwang et al.
2017). One compares differences in men’s and women’s percep-
tions in decision-making in cropping and land activities across
plot owners (Twyman et al. 2015), and the other is a field exper-
iment that investigates whether the choice of respondent matters
using decision-making questions on pesticide use (Alwang et al.
2017). The findings from both studies suggest the survey design
affects who is identified in the agricultural household as exer-
cising management control over agricultural production across
different activities.

Using original survey data from Uganda, we provide evidence
on the extent to which women’s participation in agricultural
decision-making is underestimated. The survey consisted of two
questionnaires. One questionnaire adhered to the traditional
method of collecting data on the sex of the holder, represent-
ing the approach commonly used by the Uganda Bureau of
Statistics in agricultural censuses and surveys. The second ques-
tionnaire was administered to both the holder and another adult
(mostly the holder’s spouse or partner) and focused on decision-
making questions in multiple areas of agricultural production.
The decision-making module allows us to compare the distribu-
tion of male and female holders based on the traditional approach
to the gender distribution of principal decision-makers from the
individual questionnaire. Further, as the two respondents were
interviewed privately, the information allows us to also investi-
gate whether responses by male holders on women’s participation
in decision-making are similar to what women self-report.

We find that for the majority of agricultural households in
the sample, both men and women make decisions about agri-
cultural production. Within men’s holdings, decisions across
many activities are made jointly, although, there are also a
notable number of decisions made exclusively by women. Our
results thus suggest that focusing only on the sex of the holder
underestimates women’s participation as farm managers. We
also find that for some activities the responses of male hold-
ers and their spouses differ significantly on women’s role in
agricultural decision-making. In particular, we find that men
have much lower estimates of their spouse’s decision-making role
across some cropping activities (e.g., decisions regarding financ-
ing). Assuming that self-response data is the gold standard for
decision-making in agriculture, our results imply that more accu-
rately representing women’s decision-making in agriculture may
require reconsidering holder or household head questionnaires
and reorienting parts of the survey instruments to individual
respondents.

While we are not the first to collect and analyze agricultural
decision-making data in a sex-disaggregated manner, this is the
first study to compare the traditional approach used by statistical
offices to an approach that collects more detailed decision-making
data. Importantly, our study uses a unique dataset that is
high-resolution in the sense that it permits us to analyze decision-
making by parcel, plot, crop, and even livestock type. In contrast,
many previous studies examine decision-making at a more aggre-
gate level (Ambler et al. 2017; Anderson et al. 2017; Seymour
and Peterman 2018), which can make it difficult to examine
why there would be conflicting responses over who is making
the decisions. Previous studies that investigate data collection
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methods have also focused on land and cropping activities at
the plot level (Twyman et al. 2015) and on decisions over pest
management and cropping activities (Alwang et al. 2017). Our
data, however, includes information on a rich variety of decisions
(e.g., regarding crop and input choices, finance and marketing
decisions, land-related investments, and livestock).

Literature review

The literature on measuring decision-making in agriculture draws
on models of intra-household bargaining. One of the earliest mod-
els of the household is the unitary model, which posits that
households pool all resources and behave as a single produc-
tion or consumption unit with a common set of preferences (see
Alderman et al. [1995], Quisumbing and Maluccio [2003], or Doss
[2013] for detailed discussion). The unitary model implies that
the distribution of household income or assets does not affect
household decisions, but there is a substantial body of empir-
ical evidence demonstrating otherwise (Alderman et al. 1995;
Strauss and Thomas 1995; Doss 1996; Udry 1996; Duflo 2003;
Quisumbing and Maluccio 2003; Fiala and He 2017). In light
of such evidence, more recent work has focused on alternative
models of household behavior.

Like the unitary model, cooperative models assume that
household decisions are Pareto-efficient, but unlike the unitary
model an explicit bargaining process between spouses determines
household outcomes (Manser and Brown 1980; McElroy and Hor-
ney 1981). Importantly, the resulting allocation of resources is a
function of each individual’s threat point or fallback position,
which is defined as the utility they would receive if the house-
hold does not reach an agreement (e.g., their utility in divorce)
(Chiappori 1988, 1992; Alderman et al. 1995; Quisumbing and
Maluccio 2003; Doss 2013). In contrast to cooperative models,
non-cooperative models do not assume that agreements are bind-
ing and costlessly enforceable but rather emphasize self-enforcing
arrangements where each person’s strategy is conditional on
the other. A key element of non-cooperative models is that
households do not necessarily achieve Pareto-efficient allocations,
which is a testable implication (Lundberg and Pollack 1994; Doss
1996; Carter and Katz 1997; Chen and Woolley 2001; Fiala and
He 2017).

Consistent with non-cooperative models, empirical studies
from a variety of contexts have found inefficiencies associ-
ated with intra-household bargaining outcomes. For example,
using data on agricultural households from Burkina Faso, Udry
(1996) found that plots controlled by women were farmed less
intensively than male-controlled plots in the same household.
Other instances of non-cooperative outcomes have been found
in Ethiopia (Dercon and Krishnan 2000), Ghana (Doss 2001),
Guatemala (Katz 1995), and Kenya (McPeak and Doss 2006).
To be sure, the cooperative model has found support in some
cases. For example, Quisumbing and Maluccio (2003) used data
from multiple countries to test the unitary versus collective mod-
els of the household. The authors rejected the unitary model in
all countries but failed to reject the Pareto-efficient cooperative
model in any of the cases.

Given that households cannot be accurately portrayed by a
unitary household model, numerous issues arise regarding the
measurement and analysis of intra-household gender relations,
particularly in agriculture. A common concern is that many
studies examining gender issues in agriculture focus their anal-
ysis on differences between “female-headed” and “male-headed”
households. Such studies implicitly assume a unitary model of
the household and ignore the role of women within male-headed
households and vice versa (Quisumbing et al. 2014). In partic-
ular, agricultural households may have multiple plots, each of
which may be held by different household members, either sep-
arately or jointly. Moreover, all decisions regarding a particular
plot may not be made exclusively by the plot holder, so analyses
based on the gender of the plot holder may also misrepresent the
role of women in the household (Twyman et al. 2015).

An inaccurate measure of the distribution of decision-making
within agricultural households may have significant implications
for assessing gender gaps in agriculture and for designing inter-
ventions to close those gaps. Using plot-level data from Uganda,
de la O Campos et al. (2016) estimated that the productivity
differential between men and women is approximately 10 per-
cent when using a gender indicator based on the plot manager,
but they found no gender differential at higher levels of aggrega-
tion of decision-making. Peterman et al. (2011) similarly found
that the use of household-level gender indicators tends to under-
estimate productivity differences between men and women. In
related work, Kazianga and Wahhaj (2013) used data from Burk-
ina Faso to show that yields on plots owned by men who are
not the household head are similar to yields on plots owned by
women in the same household. The authors thus argued that the
observed gender productivity gap might not actually be due to
innate gender differences, but rather the fact that men tend to
occupy the authoritative role of household head.

An emerging literature on the disagreement in reported
decision-making within agricultural households further highlights
the importance of the selection of the survey respondent. As
mentioned, agricultural surveys usually collect responses from
the holder or the household head. The decision-making litera-
ture, however, consistently shows that household members often
disagree about the process of decision-making or who owns vari-
ous asset types. Anderson et al. (2017) used data from Tanzania
to examine whether husbands and wives agreed on who holds
authority over key farming, family, and livelihood decisions.
While both parties agreed that the husband exhibited the major-
ity of control over most decisions, the authors found evidence of
disagreement over the extent of control in nine of the 13 deci-
sions considered. Using data from Ecuador, Twyman et al. (2015)
find that men tend to report that their wives participate less in
agricultural decision-making than their wives report. Similarly,
Alwang et al. (2017) find that men tend to underreport women’s
decision-making in pest management and cropping activities in
agricultural households in a field experiment in Ecuador. Similar
results have been documented by Jacobs and Kes (2015) with
regards to asset ownership and Ambler et al. (2017), to name a
few.

In light of the above, there have been several initiatives to
improve data collection related to agricultural decision-making.
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For example, the Gender Asset Gap Project collected individual-
level asset and wealth data in Ghana, Ecuador, and Karnataka,
India, in 2010 and included a module on agricultural decision-
making of plots owned. The data is unique in that it was
administered to two individuals per household, typically the male
and female who were most knowledgeable about the assets and
wealth of the household. Similarly, the LSMS-ISA is beginning
to routinely include questions to obtain decision-making informa-
tion on multiple household members. A representative household
member who is considered the most knowledgeable in agricul-
tural production in the household, however, typically completes
the agricultural modules of the questionnaire and, as such, the
data may not represent the perceived contributions of other
members. Another important example of gender-sensitive data
collection is the Women’s Empowerment in Agriculture Index
(WEAI). Unlike the LSMS-ISA, the WEAI asks each member of
the primary couple in the household to report on their own expe-
riences, activities, and level of decision-making within agriculture
and in other household activities. Because its aim is to measure
aspects of empowerment beyond decision-making in agriculture,
the WEAI decision-making questions around agricultural pro-
duction are aggregated by types of activities (e.g., staple-crop
production, high-value crop production, livestock rearing, etc.),
and information at the parcel, plot, or crop level is not collected.
It is worth noting that all of these initiatives remain limited in
scale: the Gender Asset Gap Project was piloted in three coun-
tries, LSMS-ISA covers eights countries in sub-Saharan Africa,
and the WEAI has been mostly used at the sub-national level.

These initiatives have nevertheless yielded some important
insights. Deere and Twyman (2012) argued that egalitarian
decision-making – where both spouses agree that decisions are
made jointly – is a more appropriate measure of agency than
decision-making autonomy. Using the Gender Asset Gap data
from Ecuador, the authors found that the share of household
wealth controlled by women is associated with an increased like-
lihood of egalitarian decision-making. Ambler et al. (2017) exam-
ined the case of Bangladesh using WEAI data and found that
spousal agreement on joint decision-making or asset ownership
is associated with improved welfare outcomes for women relative
to male-dominated decision-making or ownership. Finally, Sey-
mour and Peterman (2018) echoed these findings with similar
WEAI data from Bangladesh, though no analogous relationship
was found when using data from Ghana.

Overall, the above suggests that agricultural households are
often characterized by non-cooperative outcomes and, as such,
promoting efficiency in resource allocation requires understand-
ing complex family formations and diverse farming systems.
Not only are various assets and decisions overseen by differ-
ent (and potentially multiple) household members, but often
members disagree about asset ownership and the process of
decision-making. Perhaps most importantly, recent work suggests
that ignoring decision-making complexity risks misrepresenting
the role of women in agriculture and underestimating gender-
related disparities. These issues have implications for the design
of interventions to promote not only gender equality but also the
adoption and scaling of technologies in the agricultural sector.

Description of study and data

Following the approach used by the Uganda Bureau of Statis-
tics, we defined an agricultural holding as an economic unit of
agricultural production under single management, comprising of
all livestock kept and all land used for agricultural production
purposes. Because the agricultural sector in Uganda consists pri-
marily of agricultural households that hold small plots of land of
one to two hectares on average, agricultural holdings are by and
large agricultural households. The Ugandan Annual Agricultural
Surveys (AAS) and agricultural census reflect this in that the
unit is an agricultural household. When an agricultural survey
is administered, the household head is typically identified as the
holder and is assumed to make the operational decisions over the
holding. The gender distribution of holders is then assumed to
represent the gender distribution of decision-making. Our survey
was designed to examine (1) the extent to which this overlooks
other decision-makers on the holding and (2) whether the holder
underestimates decision-making by others in the household.

Our survey is cross-sectional in nature and was adminis-
tered in September 2016 as part of the GSARS.2 The survey
was administered to agricultural holdings in three districts in
the Eastern Region of Uganda: Bukedea, Kamuli, and Buikwe.
As mentioned, the survey consisted of two questionnaires. One
was a brief holding questionnaire, which was administered to
the holder. It included a household roster, a household parcel
roster, and questions to capture socioeconomic aspects of the
household and holding. The second was an individual question-
naire. This questionnaire included detailed questions on land and
livestock owned; a series of questions on land, cropping, and live-
stock activities on the holding; and a number of decision-making
questions related to each activity.

Enumerators were instructed to select two respondents from
the household for the individual questionnaire. When possible,
the holder was designated as the first respondent, while the sec-
ond respondent was the spouse (or partner) of the holder if he
or she lived in the household and engaged in agricultural activi-
ties on the holding. When the holder had more than one spouse
in the household who engaged in agricultural activities on the
holding, enumerators were instructed to select the oldest spouse.
If a spouse was not available, enumerators were instructed to
select a household member 15 years or older of a different gender
than the holder and who engaged in agricultural activities on the
holding.

The two enumerators interviewed the two respondents in each
household at the same time. The holding questionnaire and the
first part of the individual questionnaire were administered with
both enumerators and both respondents in the same room. One
enumerator interviewed the respondents and both enumerators
recorded the information as a way to ensure that the house-
hold and parcel rosters contained similar information for both
respondents. The second part of the individual questionnaire
was administered privately and in separate locations to limit the
influence the other had on the responses. Additionally, to mini-
mize unobserved respondent bias created by household members
trying to coordinate responses once households become aware of
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the survey from the community, the teams were instructed to
implement the survey quickly within each neighborhood area.

Two decision-making questions were asked with regard to
land investment on each parcel of the holding:

• Have any permanent investments been made to [the parcel] in
the last two years, such as irrigation systems, fences, or trees?
Who made the decision to make these permanent investments?

• During the last rainy season, was [the parcel] cultivated, rented
out, given out for free, left fallow, a forest or woodlot, a pas-
ture, or other? Who made this decision (either to cultivate,
rent out, give out for free, or leave follow)?

When a given parcel was cultivated, two decision-making
questions were asked for each plot on the parcel:

• Who made the decisions concerning which crops to plant,
which inputs – such as purchased or home-produced fertiliz-
ers, pesticides, herbicides – to use, and the timing of cropping
activities on [the plot] since the beginning of the agricultural
season?

• Who made the decisions on how to pay for or finance the crop-
ping activities on [the plot], such as whether to use savings or
to take out credit and where to borrow, since the beginning of
the agricultural season?

The individual questionnaire then asked two questions for
each crop on each plot:

• Who made the decision about what do to with the harvest
from [the crop] (whether to sell, store, give away, or consume
at home)?

• Was any amount of the harvest or a product made from the
harvest from [the crop] sold? Who decided how to use the
earnings from the sales of this crop?

Finally, a series of decision-making questions were asked with
regard to the management of each type of livestock on the
holding:

• Who manages [livestock type]?
• Who made the decisions about what preventative or curative

health treatments to use on [livestock type]?
• Since the beginning of the last rainy season, were any products

produced from [livestock type] consumed in the household or
used on the holding? (Examples include milk from dairy cows,
eggs from poultry, wool from sheep, and using manure as fertil-
izer.) Who made the decisions regarding which products from
[livestock type] to consume at home or to use on the holding?

• Since the beginning of the last rainy season, were any products
produced from [livestock type] sold for cash or bartered? Who
made the decisions on which products produced from [livestock
type] to sell or trade?

• Who decided how to use the earnings from selling the products
produced from [livestock type]?

• Since the beginning of the last rainy season, were any [live-
stock type] slaughtered for home consumption? Who made the
decision to slaughter [livestock type] for home consumption?

• Since the beginning of the last rainy season, were any [livestock
type] sold? Who made the decision to sell [livestock type]?

• Who decided how to use the earnings from selling the [livestock
type]?

The initial sample consisted of 510 agricultural households
from 30 randomly selected enumeration areas (EAs) with 17
households per EA. A complete listing was done prior to sampling
and survey implementation. In 19 households, the interviews
were not completed. The final sample consists of 809 individ-
uals from 491 households with 169 households from Bukedea,
161 from Kamuli, and 161 from Buikwe. For 471 households
at least one of the respondents is identified as the holder. For
318 of these households, the enumerators were able to interview
two respondents at the same time. In men’s holdings, when two
respondents were interviewed, in 98 percent of the holdings the
second respondent was a spouse. Of these 318 households, 99.7
percent of the first respondents and 97.8 percent of the second
respondents report being interviewed privately.

Results

This section consists of two subsections. First, we present our
results related to who makes agricultural decisions in the house-
hold. Then we discuss whether survey respondents agreed on
their respective roles in agricultural decision-making.

Who makes the agricultural decisions in the household?

We begin by comparing the gender distribution of the holder
in line with the standard approach to the gender distribution
of principal decision-makers based on the decision-making ques-
tions. There are 336 male holders and 135 female holders in our
sample (Table 1). Because the household head is considered the
holder, whether the holding is female- or male-headed is deter-
mined primarily by the structure of the household. About 80
percent of the female holders are widowed, divorced, or sepa-
rated. Another 12 percent are in polygamous relationships, and
eight percent are in a monogamous relationship. In contrast, all
but 12 percent of the male holders are currently married or in a
free union. Female holders are, on average, 10 years older than
male holders. In addition, female holders are generally less edu-
cated – 40 percent of female holders have never been to school
compared to only seven percent of male holders. Overall, 92
percent of women’s holdings and 99 percent of men’s holdings
engaged in cropping activities since the beginning of the last
agricultural season, and 76 percent of women’s holdings and 85
percent of men’s holdings have livestock.

In Tables 2 and 3, we look at decision-making across all activ-
ities on the holdings (Table 2 for land and cropping activities and
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Table 1 Characteristics of men’s and women’s holdings.

Table 3 for livestock activities). In women’s holdings, we see that
women are most likely to be responsible for decision-making. This
is likely the result of the demographic structure of the household,
in that the household includes fewer men. In contrast, looking
across activities in men’s holdings, we find that it is often more
likely that both men and women are responsible for determining
the outcomes or operations of different agricultural and livestock
activities. This means that within the holding, either both women
and men make decisions jointly about an activity, or women and
men make decisions about the same activity separately on differ-
ent parcels, plots, or by livestock type. In more than half of men’s
holdings, both men and women make decisions on (1) how to use
the land; (2) which crops to plant, which inputs to use, and the
timing of cropping activities; (3) how to pay for or finance crop-
ping activities; and (4) what to do with the harvest. Similarly,
in about half of men’s holdings both men and women manage
livestock, and in roughly 40 percent, both men and women make
decisions on the preventative or curative health treatments of

livestock (Table 3). We do not find corresponding evidence for
both men and women making decisions in terms of permanent
agricultural investments or the marketing of livestock products.
In men’s holdings, these are more likely to be male-only decisions
in our sample.

We are also particularly interested in examining how women
perceive their role in decision-making on men’s holdings across
activities, where the unit is the parcel, plot, or crop as opposed
to the household as a whole. For this, we restrict our sample
to the female respondents in men’s holdings (272 observations).
These women report that they are engaged in decision-making
either exclusively or jointly with others for a large share of nearly
all activities (Table 4). For example, there are 897 cultivated
plots in this sub-sample, and for nearly 74 percent of these plots,
these women reported making decisions concerning which crops
to plant, which inputs to use, and the timing of the cropping
activities. Similarly, for 87 percent of the 804 crops harvested
across different plots, they reported making the decision about
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