
GAAP NOTE | NOVEMBER 2013

Led by IFPRI &

GAAP
Gender, Agriculture, & Assets Project

Gender, Agriculture, and Assets: Learning from 
Eight Agricultural Development Interventions 
in Africa and South Asia

Who Decides to Grow Orange Sweet Potatoes? 
Bargaining Power and Adoption of Biofortified 
Crops in Uganda
Daniel O. Gilligan, Scott McNiven, Neha Kumar, J. V. Meenakshi, and Agnes Quisumbing

THE GOAL OF THE HARVESTPLUS REACHING END USERS (REU) ORANGE SWEET POTATO (OSP) PROJECT IS TO 
increase vitamin A intake and improve vitamin A status among vulnerable populations (women and children) 

in rural Uganda by introducing beta-carotene-rich OSP, as well as related messages concerning agronomy, nutri-
tion, and marketing. OSP vines were disseminated through farmers groups, the majority of whose members were women. 
The project and this evaluation were intended to provide a “proof of concept” for a multi-million dollar effort to support bio-
fortification as a strategy to reduce micronutrient deficiency.

Biofortification is a promising strategy for reducing micro-
nutrient malnutrition. It involves breeding staple food crops 
to be a rich source of one or more key micronutrients, such 
as iron, zinc, vitamin A, and iodine, and disseminating these 
crops in areas where the rate of micronutrient deficiency is 
high and where poor households consume a large share of 
calories from staple foods. In many areas in rural Africa and 
South Asia, poor households grow most of their own food. 
In these settings, getting biofortified food into household 
diets means fostering broad household adoption of new crop 
varieties (Gilligan 2012). 

While adoption of seed crops can be encouraged through 
marketing campaigns for biofortified seeds, for crops such 
as cassava and sweet potato, planting material in the form 
of vine cuttings cannot be stored, so markets for planting 
material are thin. Instead, most households obtain plant-
ing material for these crops through interaction with other 
households. This raises a number of important questions 
about the roles of social interaction, intrahousehold divi-
sion of labor, and gender in determining the rates at which 
these biofortified crops are adopted and spread. As part 
of the Gender, Agriculture, and Assets Project (GAAP), this 
study examines the effect of women’s bargaining power, as 
revealed in gender-based patterns of ownership and control 

of land and assets, on adoption of orange sweet potato (OSP) 
and vitamin A intakes among children.

INTERVENTION AND STUDY SITE
The HarvestPlus Reaching End Users (REU) project introduced 
biofortified orange sweet potato (OSP) to 10,000 households 
in Uganda from 2007 to 2009 to increase dietary intakes of 
vitamin A and reduce the prevalence of vitamin A deficiency. 
OSP is a dense source of vitamin A and is moderately higher 
yielding than conventional white or yellow sweet potato 
varieties but is more vulnerable to rot during dry periods. The 
REU project involved a multi-pronged intervention that tar-
geted farmer groups in three districts—Bukeda, Kamuli, and 
Mukono—and included a one-time distribution of 20 kg of 
free OSP vines; agricultural training on OSP cultivation; train-
ing adult female members on the nutritional benefits of OSP; 
and training on marketing. An experimental impact evalua-
tion of the REU project showed that REU led to OSP adoption 
by 65 percent of project households, compared to just 4 per-
cent in the control group (de Brauw et al. 2012). The project 
also significantly increased the prevalence of adequate dietary 
intakes of vitamin A by children under 3 years and reduced 
the prevalence of low serum retinol among children ages 3–5 
years (Hotz et al. 2012).



STUDY OBJECTIVES
This study examines the roles of male and female household 
members in the decision to adopt the OSP crop, to continue 
growing it over the four seasons of the project, and to distrib-
ute the crop to other households. We also explore the role of 
gender as a variable mediating the intervention’s impacts on 
dietary intakes of vitamin A by young children.

OVERVIEW OF METHODOLOGY AND DATA 
COLLECTION
Data collection for the evaluation survey was conducted in 
REU project areas in two survey rounds: a baseline survey 
in 2007 and an endline survey in 2009. The baseline survey 
collected information on 1,594 households, and 1,473 of 
these households were re-interviewed in 2009. Each survey 
round included a detailed socioeconomic survey and a nutri-
tion survey, including a detailed 24-hour dietary recall mod-
ule. Each survey round also included a farmer group survey 
conducted with the farmer group chairperson or other leader, 
a community survey, and a price survey. 

Measures of intrahousehold bargaining power were con-
structed using gender-differentiated data from the socio-
economic survey’s modules on asset ownership and control 
over land. For each asset covered by the baseline survey 
asset module, respondents were asked what proportion 
of the value of the asset was jointly owned, owned only 
by the household head, or owned only by the household 
head's spouse. 

These data were used to create estimates of the share of land 
and nonland assets exclusively owned by women, exclusively 
owned by men, or jointly owned. Data on the distribution of 
control over assets by gender were collected retrospectively 
in 2009. Similarly, respondents were asked which house-
hold member made the crop choice decisions on each plot, 
allowing for up to two responses. We interpret the order of 
responses as indicating leadership in decisionmaking.

In addition to these survey rounds, a qualitative study on 
gender and asset ownership and control was undertaken 
in project sites in Kamuli and Bukedea districts in 2011 
(Behrman 2011), which guided the hypotheses tested in 
this study. We estimated regression models of the house-
hold decision to adopt OSP, first for all households pooled 
together, then for male- and female-headed households 
separately. Then, we examined the decision to adopt OSP 
for specific parcels, taking into account past experience 
with OSP; whether the plot was owned by a man, woman, 
or both jointly; and who was the primary decisionmaker on 
the parcel. We examined the determinants of OSP adoption 
within households, taking into account the possibility that 
adoption decisions are correlated across parcels.

RESULTS
There were clear gender differences in decisions to plant OSP 
on specific parcels. On nearly 60 percent of parcels, men and 
women jointly made the crop choice, but men took the lead 
in making this decision. On 20 percent of parcels, women 
alone made crop choices, partly reflecting the number of 
single-head households headed by females. Only 4.5 percent 
of parcels were reported to be under exclusive male control, 
while the remaining 16.5 percent of parcels were under joint 
control, with a woman taking the lead in the decisionmaking. 

The relationship between female bargaining power and 
control over household assets and the Uganda OSP biofor-
tification program’s impact on OSP adoption and diffusion 
and dietary intakes of vitamin A was complex. The prob-
ability of OSP adoption was highest for parcels over which 
there was joint control but where women took the lead in 
deciding which crops were grown. The probability of adopt-
ing OSP was lowest for parcels exclusively controlled by men. 
Although crop choice decisions were correlated across par-
cels, the evidence indicated that women played an important, 
and often leading, role in the decision to adopt OSP but that 
this decision was often jointly made with their husbands.

Households in which women had a lower share of nonland 
assets were more likely to grow OSP on joint plots with 
women in primary control. Where women had a higher share 
of nonland assets, decisionmaking on joint plots appeared 
more egalitarian, but OSP adoption was significantly less likely 
on plots under exclusive male control. In these households 
women may have had other income-earning activities that 
provided greater access to assets and so may have been less 
concerned with the adoption of this new healthy technology. 
Alternatively, women with stronger bargaining power may 
have had access to other nutritious foods as a result of their 
stronger control over household assets.

The share of nonland assets exclusively controlled by women 
had a large, significant effect on child dietary intake of 
vitamin A. On average, the more nonland assets women 
controlled, the higher their children’s vitamin A consump-
tion tended to be. This effect was independent of the 
REU project’s impact on vitamin A consumption, though. 
Women with relatively higher control of nonland assets did 
not necessarily have an advantage in using their bargaining 
power to increase the REU project’s impact on child vitamin 
A consumption. Instead, the project was able to increase 
children’s vitamin A consumption regardless of the mother’s 
share of nonland assets.

Although the project had a large impact on vitamin A con-
sumption, our other research on this project showed that 
this impact did not apparently derive from lessons learned 
during the project’s nutrition training. These studies found 
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no signs that the REU had an impact on fathers’ knowledge 
of child feeding practices in Uganda, while nutrition mes-
sages received by women appear to have had a relatively 
small effect on OSP adoption and dietary intakes of vitamin A 
(de Brauw et al. 2010, 2012).

CONCLUSION AND POLICY IMPLICATIONS
A crucial policy finding of this study is that women play an 
important role in the decision to adopt OSP but that this 
decision is often jointly made with their husbands. In this 
setting, project engagement with adult household members 
of both genders may be the best strategy to promote adop-
tion. On average, female bargaining power or farmer group 
participation does not appear to affect the diffusion of the 
OSP crop technology. However, effects do vary by district, 
which suggests that extension efforts to disseminate OSP 
and other biofortified crops may need to be tailored to 
local contexts. Finally, a biofortification strategy to improve 

dietary intakes of vitamin A would be much more cost-
effective if the households involved shared OSP vines with 
other households.
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