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Abstract

One of the reasons behind the lagging agricultural productivity inS&ltaran Africa is the very low

rate of agricultwal technology adoption, especially among female farmers. Women often face more
constraints regarding land, labour, information and credit than piemiting technology adoption and
productivity. Social networks are an important source of information foal-holder farmers, even

more so in contexts where government extension is limited. Research by Yishay et al. (2015) showed
that social learning from fellow farmers can increase knowledge and adoption of new agricultural
practices in Malawi. They also sted that the gender of the communicating farmer matters for the
effect on learning and adoption. The present study in northern Uganda builds upon these findings
through analysing the effects of a social learning intervention on learning and adoptionmatteCli
Smart Agricultural practices among male and femalméas separately. OLS regressiesults show

that female farmers (1) are less likely to connect to communicator farmers, (2) gain less knowledge on
CSA practices and (3) are less likely to adoptdaned varieties of maize.employ a BlindeDaxaca
decomposition analysis to measure which factors contribute to this gender gap and find that the most
important driver is a gender difference in prior experience with improved varieties. Furthermore, |
coY LX SYSyid (KS&aS FAYRAy3Ia 6AGK | Y2NB ljdzr t AGlFGABS
different CSA practices. | find that there are very few gender differences in motivations and that most
farmers strongly consider the expected effects ogld/iand the knowledge and labour requirements

of a practice.
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Chapter 1: Introduction

Over the last decades, overall agricultural yields have remained low w&hdran Africa. A major

cause for the region to lag behind in tesnof yields, are the low adoption rates for technology that

could increase agricultural productivity (World Bank, 2008). Relatively small armbiivehanges in
FINXYAY3 YSGK2RA YR AylLldzia OFly KI @S Yl 22N AYLI Of
Thierfelder, MatembaMutasa & Rusinamhodzi, 2015), its benefits increasing over time after adoption.

In SubSaharan Africa, an important reason for the low technology adoption rates is the lack of
knowledge on such technologies among farmers (eghay & Mobarak, 2014). Hence, with more
effective agricultural extension methods to reach farmers, there is a lot to gain for productivity and
food security. This holds even more for female farmers, since they tend to have a lower agricultural
productivity and technology adoption compared to their male counterparts (Udry, 1996; Peterman et
al., 2011).

Since people are social beings who use their relationships to exchange information, using social
networks for spreading information can be very effectigatungi, Edmeades & Smale (2006) find that
informal mechanisms of knowledge exchange are the main sources of information for many Ugandan
farmers. The concept of social learningarning from peers in informal, practical settingis already

an importart pillar in agricultural extension. Research in different countries and settings has explored
some of the mechanisms behind it: farmers tend to adapt their practices according to experience of
farmers similar to themselves (e.g. Conley & Udry, 2010 in &h&wecording to Yishay & Mobarak
(2014) in the context of Malawi, agricultural comparability is particularly important for effectively
communicating knowledge through social networks.

Yet, there is still scope for improving the reach and effectiveésgyricultural extension through
social learning and existing social networks. Finding methods to inform and convince farmers about
new technologies is necessary. These can be very relevant for governments and other agents that
provide agricultural knowlkige and seek to extend their scope and impact.

This research builds on the existing literature on social learning and agricultural technology adoption
by including gender aspects. In the context of maize farmers in rural Malawi, Yishay et al. (2015) find
that when employing social learning for technology adoption, the gender of the farmer communicating
new knowledge about agricultural techniques to peers affects the eventual knowledge score and
adoption rates among these peers. Specifically, they finddalilabugh female communicators perform
equally well or better than male communicators, peer farmers (regardless of their gender) tend to pay
significantly less attention to female communicators when they talk about agricultural technology.
Peer farmers atsview female communicators as less knowledgeable about agriculture, even though
1y26f SRAS (Salta aK2¢g 20KSNBAASD ¢KAA LISNOSLIIAZY
others: in villages with a male communicator, peer farmers have signifydaigther knowledge scores

and adoption rates compared to villages with a female communicator.

The present study, conducted in rural northern Uganda, also looks into gender aspects of social
learning for technology adoption, but focusses onibeeiving @d of the communication, i.e. the peer
farmers instead of the communicators. Female farmers in developing countries are often observed to
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have lower rates of technology adoption than male farmers (e.g. Doss, 2001 and Lambrecht, Vanlauwe
& Maertens, 2016)l. specifically want to examine the impabstributionof social learning, through an
experimental intervention with trainings onrange of Climate Smart Agricultural (CSA) technologies.

Is the impact on knowledge levels and adoption decisions differentdffferent groups of the
population? Which farmer characteristics are important for the impact of social learning? In the
analysis | specifically focus on gender differences, to examine differences in link formation (establishing
of new social contactsegarding agricultural information), knowledge levels and adoption rates
between male and female farmers, and the factors that account for these differences. Disaggregating
impacts of social learning by gendsrrelevant given the differences in size anygés of relations in

the social networks of male versus female headed households in Uganda (Katungi et al., 2006). In many
(developing country) settings, it was also found that female farmers tend to have a lower agricultural
productivity than male farmerge.g. Udry, 1996). Peterman et al. (20%id that, for Uganda
specifically, farm plots owned by females have the lowest productivity compared teanaled plots,

even when controlled for input levels and household characteristics. This gender gaghtggttie
relevance of analysing impacts of social learning on technology adoption rates for men and women
separately, as women already have a disadvantage in agricultural productivity to start with.

Moreover, the research goes beyond measuring gendes gagnowledge levels and adoption rates.

In order to find underlying explanations of the hypothesized gender differences in technology
adoption, ¥ | NJY @dti#atdns for technology adoption are also analysed. Exploring the most
important motivations to adpt or not adopt a new technology and disaggregating them by gender
can lead to important insights of the positions of men and women in social and agricultural networks
of knowledge sharing. Furthermore, knowing these different motivations could help dcifsgally
target women or men in agricultural extension to close the gaps between actual and potential
productivity.

Outline

In chapter 2 of this study | will explain the research context in northern Uganda, the reseaigh set

and the intervention that use for my research. The chapter further explains the relevant literature on
(barriers to) technology adoption, gender gaps in agricultural productivity and social learning. Chapter
3 contains the explanation of the three research questions discussethisnstudy, and the
methodologies used to answer these questions. In chapter 4, | present the data used and the results
of the regression and decomposition analyses related to the first research question on gender gaps.
Chapter 5 deals with the results anKS &aSO2yR YR GKANR NB&SI NOK
motivations in adoption decisions. In chapter 6, | summarize and discuss the research results and
present the most relevant conclusions, limitations and policy implications.



Chapter 2: Background & Literature

2.1 Research context

The research takes place in Uganda, a landlockedroame country in eastern Africa. Throughout

the past centuries, (civil) conflicts have scourged the country and its people, still leaving their imprints
in current povety rates and other development indicators. Especially the northern part of the country
has been hit hard by decades of the horrific LRA insurgency, only to end in 2006, leaving millions of
victims and displaced people. The area of this research is Navsty&t, which is located in this former
conflict zone in the north, about 300 kilometresvay from Kampala. Nwoya is a recently formed
district, bordered by the river Nile in the south and west, Amuru district in the north and the major
town of Gulu in he east. The district is predominantly inhabited by Acholi people. The landscape is
rather flat and scarcely populated. The region has a distinct dry season between December and March,
and shorter dry spells in June and July. Major crops cultivated bl flrcaers are cassava, maize,
sorghum, millet, groundnuts and beans, while animal raising focusses on cattle, goats and chicken.

The agricultural sector is of major importance to Uganda, employing 66% of the working population
(Ali et al., 2016), securirfgod and a livelihood for an even larger share. Despite the importance of
agriculture and the rapidly growing population of Uganda, growth of the agricultural sector has been
slow and lagging behind compared to other sectors in the country. Agricultur@resen largely of
subsistence farming and use of agricultural technologies, such as fertilizers, improved varieties and
pesticides, is very low compared to surrounding countries (e.g. Pan, Smith & Sulaiman, 2015). In order
to help boost agricultural prodtiwity and reduce poverty, the government of Uganda introduced the
National Agricultural Advisory Services (NAADS) in 2001, which has been the focus point in agricultural
development until 2009. As a new way of agricultural extensiba, NAADS aimed to ka away
FINXVSNEQ O2yadNIrAyda G2 GSOKyz2f23@& FFTR2LIIA2Y | yR
credit and creating farmer grougKasirye, 2013)According to Benin et.dR011) however, the NAADS
program achieved little measurable impact relatito its aims and costBespite government efforts,
adoption of improved varieties and other technologies such as fertilizers remained very low and
dropout (disadoption) rates are high (Kasirye, 2013). Besides ineffectiveness, the NAADS program was
assaiated with corruption scandals, and the intended involvement of the private sector was doubtful.
The progranmwas therefore terminated by President Museveni in 2014, earlier than planned, when it
practically became a part of the government program Operatidealth Creation. Since then, some

of the activities of the NAADS have been carried out by forces of the Ugandan Army, for example for
distributing inputs. Other supporting services, for example regarding information provision, have not
been continued omproved.

The research questions that will be addressed here are part of a larger study that is carried out by
Kelvin Shikuku, PhD student at Wageningen University. The greater research project aims to analyse
the impacts of social learning on agricultutachnology adoption among smallholder farmers in
northern Uganda, and find ways to improve the effectiveness of the mechanisms at play by studying
the effect of incentives on social learning. The project is a randomized controlled trial with 132
randomly sampled subvillages in Nwoya District, Northern Uganda. Like other studies on social
learning in agriculture (e.g. Yishay & Mobarak, 2014), the project works wiimanunicatorin each
sampled subvillage, who received a training on the technologiebdalisseminatedThe technologies

in case are a range of relatively ldach Climate Smart Agriculture (CSA) techniques and improved



varieties of maize that aim to improve crop productivity and farm resilience in the context of climate
change. ThecommdnOl G2 NB FNB YIS 2NJ FSYIFES FINY¥SNEIZ HK?
wealth, agricultural practices, social status) relative to other farmers in theirvilaige. These
communicators have been asked to spread the knowledge they receivectitraiming to other

farmers in their subvillage. Per su@A £ €  3S> ¢ GLISSNI FF NX¥SNBRE | NBE NIy
the study. Before the communicator training in 2015, the communicators and peer farmers
participated in an extensive baseline surveycollect data on CSA knowledge, use of improved
varieties, social networks and many other household and farm characteristics. In early 2017 the same
farmers and households were visited again to administer an endline survey on these same topics and
seveal extra modules of questions. This way it is possible to make comparisons over time and study

the impacts of social learning on agricultural technology adoption. The present study uses this research
setup of having one trained communicator and nine randmar farmers for each of the 132 villages.

This allows for analysing whether there are gender differences in the extent of knowledge
dissemination and eventual technology adoption among peer farmers, and how peer farmer
characteristics play a role in thpocess of connecting to other farmers, learning and adopting.

2.2 Climate Smart Agriculture

The agricultural knowledge introduced to communicator farmers in the studied communities are
Climate Smart Agricultural (CSA) technologies. Climate Smart lageds defined by the FAO (2013)

I & grigditure that sustainably increases productivity, resilience (adaptation), reduces/removes
greenhouse gases (mitigation), and enhances the achievement of national food security and
development goals. ¢ LJ® psmprpmoted tb €nkble farmers to adapt to a changing climate in
GKAOK SEGNBYS 6SIHGKSNI S@Syia sAatt 200dz2NJ Y2NB 27T
security at risk. A prime example of such climate risks in northern Uganda is the emxeumwf

droughts. Therefore, disseminating knowledge on CSA technologies is an important tool for improving
agricultural productivity and food security in the region.

The CSA technologies and practices included in the communicator training in this nesearc

Improved crop varieties of maize and groundnuts
Conservation farming basins

Minimum tillage

Crop rotation

Crop residue retention

Correct spacing

Row planting

Intercropping

= =4 =4 =4 -4 4 -8 4

Some of these practices were already common in the research area (e.g. @@tpmrr and
intercropping), while others were not.

2.3 Barriers to technology adoption

Kasirye (2013) identifies key constraints and facilitators to agricultural technology adoption in Uganda,

Fff 2F 6KAOK KS O2yaARS N5 the Rveloifidkindabed & teanlogyly S NA Q
The author recognizes that in the context of Uganda, with rather insecure and dynamic land property
rights, availability of land alone may be insufficient to encourage technology adoption. Instead, other
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factors such has availability of (adult) household labour an@®$of f SR WLISSNJ SFFSOiaQ

of technologies through friends or neighbours), and knowledge may be more important facilitators of
technology adoption. Indeed, héinds that the numler of adult household members increases
likelihood of fertilizer use, as doék | NJy &ldtEtion attainment. Furthermore, peer effects and
access to input markets turn out to be positively correlated to technology adoption. Knowledge scores
on improved vaieties are also shown to be key determinant of adoptiorRegarding disdoption of
technologies, he finds that higher numbers of adults in the household and higher age of the household
head increase the likelihood of eigloption (possibly pointing tofé cycle effects), whereas peer
effects decrease diadoption. Incidence of diadoption is also influenced by the country region.

Similarly, Shiferaw et al. (2015) studied the constraints to adoption of improved agricultural
technologies (i.e. improved viaties) by groundnut farmers in Uganda. Apart from the often assumed
lack of economic incentives as the reason for slow technology uptake, they identify three different
types of constraints that farmers could face when they are interested in growing \regnrearieties:

(1) information constraints, (2) seed supply constraints and (3) credit constraints. The authors find that
proximity to agricultural centres, group membership, farm size and ownership of a bicycle positively
influence the likelihood that aafmer has access to information. Farmers with experience in buying
seed from extension agents, traders and informal seed systems were less likely to face constraints to
seed access, while marketing and transportation assets like a bicycle further easss acinproved
seeds. Group membership (social capital), ownership of productive assets and means of transport
NERdzOS FINXSNARAQ fA1StAK22R 2F FFOAy3a OFLRAGHT
accordance with Kasirye (2013), it was foundttdamand for improved varieties was positively
influenced by higher education, farm size, oxen ownership and past experience or knowledge on
growing new varieties (Shiferaw et al., 2015). Besides initial technology adoption, they also considered

O

theadoptey Ay GSyairies AdSd GKS AKFENB 2F | FIN¥SNDa

that membership of crop production groups, number of oxen owned and farm size increase adoption
intensity. Interestingly, family labour endowment matters for théial technology adoption, but not
for the adoption intensity.

Like Kasirye (2013), Shiferaw et al. (2015) underline the importance of household labour availability,
FINYSNDa (y2¢6tSR3IS 6SPaId GKNRdAdAK (y2¢fSR3AS
technology) and social learning from peers (e.g. also through group member$hip)above is
specifically about Uganda, but is also in accordance with the findings on barriers to technology
adoption in developing countries in general in the extensiveditae review by Jack (2013). She
classifies the barriers under seven different types of market inefficiencies, which are often connected
and reinforce each other. For this study context, labour market inefficiencies (e.g. related to human
capital, marketdor hired labour, seasonality of household labour constraints and differences between
labour-saving and labouintensive technologies) and informational inefficiencies (e.g. related to social
learning, literacy and agricultural extension services) seebetmost relevant. Moreover, the author
stresses the importance of inefficient input and output markets in many developing countries,
particularly in remote rural areas with limited infrastructure and transportation possibilities. Lacking
or malfunctioningmarkets for credit and risk are also identified as common barriers to technology
adoption, especially among poor smallholder farmers who often lack the assets to use as collateral or
for (self)insurance (Jack, 2013). Since many of the CSA technolagisterhin this study are relatively
low-tech, they may require relatively little wjpont financial investments (except for improved seeds),
which reduces several adoption constraints. On the other hand, many technologies only pay off on the

5
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longer term (br example through improved soil fertility) and may therefore be more sensitive to credit
and risk market constraints, especially when the technology is also lafeumsive.

Gender gaps in agricultural productivity and technology adoption

Not only is agcultural productivity in Sutsaharan Africa low and lagging, it is also unequal: female
farmers are structurally found to be less productive than male farmers, even when controlled for input
levels and household characteristics (e.g. Udry 1996, Peteanah, 2011). This is important, given

the fact that women comprise at least 50% of the agricultural labour force in most African countries,
but the plots they manage are ZZD% less productive than those managed by male farmers (Ali et al.,
2016). This gnder gap in agriculture is an important issue, as it maintains the low agricultural
productivity in general, contributes to gender inequality by itself and thereby forms part of a negative
loop. In a study in Uganda, Ali et al. (2016) describe that Ugewwdanen generally have smaller plots,

less access to extension services and grow different crops than men. The authors assess which factors
are at play in the gender gap, thereby focussingirdra- rather than interhousehold inequalities,

given that diferences between malbeaded and femakaeaded households may be attributable to
differences in household structures and endowments rather than gender atoerdier research by

Kilic, Palaciekopez & Goldstei2015) in Malawi finds thathe productivity gap between female
managed and malenanaged plots is primarily caused by higher levels of male labour and a preference
for export crops by men (endowment gap), as well as differences in child dependency ratio and returns
to male labour (structural gaphi et al. (2016¥ind a statistically significant productivity gap between
male-managed and femaleanaged plots of 34.9% after including pletel as well as household and
communitylevel characteristicsEmployinghe Oaxacalinder approach to disaggratg the gender
productivity gap to the different factors at plagey find that the major contribution to the gap is the

child dependency ratio, which affects women and men differently. This implies that caring for children
O2yaid Ny Aya F ScMturél Sork¥dr iidre3hsiditQonstrainsInale farmdbespite the very

low average input use in Uganda by men and women, Ali et al. (2016) find that female farmers even
use significantly less inputs than men. Although this difference currently playy amall role in the
gender productivity gap, it may become important in the future if input use increases but gender
inequality remains the same.

The fact that female farmers in developing countries often also have lower rates of technology
adoption compaed to their male counterparts, is a part of the problem that is also recognized by many
other scholars (e.g. Doss & Morris, 2001; Lambrecht et al., 2016). In a study on adoption of improved
maize varieties in Ghana by Doss and Morris (2001), an impditalimg on the reasons behind this
gender gap is that wheoontrolling for other factorsuch as access to labour and laadoption of
improved varieties and fertilizers is not associated with the gender of the farmer. However, they find
that the gender 6 the household headioes matter: female farmers in maleaded households are
more likely to adopt than ardemale farmersin femaleheaded householdsk-urthermore, when
looking into the factors that are commonly associated with technology adoption, uttees do find
relevant gender differences. ¥vhen are found to have significantgss access to land than men, but
there wereno significant differences between male and female farmers in availability of adultrlabou
from the household. Ais does not meanhat men and women also have the same access to and
control over ldour of other household members. Doss and Morris (2@H9 find that female farmers
have significantly lower education attainment compared to male farmers, and the same holds for
female farmers in maleheaded households compared to femdileaded households. Importantly,
women also reported significantly less contact with extension agents compared toltmese findings

6
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in developing countries in general. Jack (2013) also finds that female farmers are often disadvantaged

by market inefficiencies and inequalities in access to land, labour (e.g. through time constraints and
different valuaton of male and female labour), credit and information. Such barriers also affect male
farmers, but in many contexts hurt female farmers more and can thereby exacerbate existing gender
inequalities that are prevalent in societies and households.

Social learning and technology adoption

Technology adoption remains low and slow in many developing country settings, while conventional
ways of information provision and agricultural extension by governments often do not function
adequately and efficiently, structally failing to reach certain groups in society. Therefore, different
approaches to agricultural extension are necessary to replace or support the conventional systems.
Since people are social beings who use their relationships to exchange informaiiog, sosial
networks for spreading information can be very effective: Katungi et al. (2006) find that informal
mechanisms of knowledge exchange are the main sources of information for many Ugandan farmers.
The concept of social learninglearning from pees in informal, practical settings is already an
important pillar in agricultural extension. Research in different countries and settings has explored
some of the mechanisms behind it: farmers tend to adapt their practices according to experience of
farmers similar to themselves (e.g. Conley & Udry, 2010 in Ghana). According to Yishay & Mobarak
(2014) in the context of Malawi, agricultural comparability is particularly important for effectively
communicating knowledge through social networks.

In the fieldof social learning gender differences also play a role, affecting the process of knowledge
dissemination and the resulting scope and impact on technology adoption. Magnan et al. (2014) find

that agricultural extension agents often do not target women.gkding to the authors, differences in

the type of social ties and network composition may affect men and women differently in terms of

social learning and information exchang@2 NJ SEIl YLX S5 YI Gdzy3A Si | f d 06H
Ugandan banana cultitiag farmers, men are more likely to only receive information through social
networks than are women, whereas women are more likely to engage itvo®@ A Y F2 NXY I G A2y &
(p. 25).0n the other hand, in a research on the introduction of sunflower cditwain rural
Mozambique, heterogeneous effects of social learning on adoption decisions were shown by Bandiera

and Rasul (2006), who found that female headed household were significaotéy likelyto adopt a

new crop than male headed households. A pdi@nexplanation for this finding is that these female

headed households were also poorer and had less other options for cultivation than male headed
households. Although these findings may be highly contextual, they do confirm the complexity of the
problem and the underlying causes.

It is already known that the gender of the communicator matters for knowledge growth and adoption

rates of agricultural technologies (e.g. Yishay et al., 2015). Specifically, the authors find that, depending

on the incentivesprovided, female communicators perform equally well or better than male
communicators in terms of their own knowledge scores and technology adoption, their teaching

efforts and the resulting yields in their villages. Female and male communicators areqalsiy
WHAAAO0ESQ AYy GKSANI @gAftl3Sa ¢gKSy Ad 0O02yvySa (2 &z
formal and informal settings peer farmers (regardless of their gender) tend to pay significantly less
attention to female communicators when theglk or teach about agricultural technology, compared

to male communicators. Both female and male peer farmers also view female communicators as less
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1y26tSR3IASFO6tS 02dzi F ANROdz GdzNBEX S@Sy (K2dAK (GKS
perceph 2y GNI yatladSa Ay FIENNSNRBRQ FoAfAdGe G2 O2y dAyC
farmers have significantly higher knowledge scores and adoption rates compared to villages with a
female communicator. Intriguingly, the authors also find ttliae this difference is even more
pronounced for female peer farmers, whose adoption rates are significantly higher when taught by

male communicators compared to female communicators. Otherwise, their research does not analyse

peer farmer characteristicand behaviour for significant differences between male and female peer

farmers.

Hence, based on the literature available on agricultural technology adoption, social learning and
gender gaps in Uganda as well as other developing countries, it is hypothésétethe following
factors play a role in the gender differences in knowledge, link formation and technology adoption on
CSA technology in northern Uganda:

Compared to men,

- women often have less and less secure access to (agricultural) land, whichmaargiochem
in applying agricultural technology as well as acquiring credit, status or other assets.

- women often have less access to (hired and male) farm labour, have to divide their time over
farming and household tasks and therefore are more constdiindime by high dependency
ratios in households. These labour and time constraints may prevent women from engaging in
social networks, learning about new technologies, applying them on farm (especially-labour
intensive technologies) and acquiring (incofoe buying) the required inputs. On the other
hand, it may also be an incentive for women to adopt accessible ladgsuing technologies.

- women often face more income and credit constraints, which may constrain them from buying
the required farm inputs ohire labour for certain technologies.

- women often have less access to information on agricultural technology through agricultural
extension or social networks, which may constrain them from learning (actively or passively)
about new technologies.

- women dten have lower levels of literacy and educational attainment, which may constrain
them further in accessing and properly using new information on agricultural technology.

- women often have less bargaining power and lower social status within and outside th
household, even though men and women from the same household often cultivate separate
plots on which they make their own decisions. This may result in less control over shared
productive assets and (male) family labour for specific activities such aghihg. It may also
reduce the extent to which women can engage in and benefit from social ties that are relevant
for obtaining agricultural information. These power inequalities form an underlying factor,
causing or exacerbating other access inequalitesh as land and labour constraints for
female farmers.



Chapter 3: Research questions and methodology

3.1 Research Questions

This research builds on the findings of Yishay et al. (2015) by examining whether there are also gender
differences on theecavingside of the communication, in the context of CSA technologies in northern
Uganda. This corresponds to the first research question:

1. Is there a difference in link formation, changes in CSA knowledge, and technology adoption
rates between female and rfeapeerfarmers? If so, what factors account for this difference?

The literature on gender gaps in agricultural productivity and technology adoption as mentioned above
leads me to the following hypothesis:

a) Female farmers have a lower probability of fioknation, lower growth of CSA knowledge and
lower technology adoption rates than male farmers.

Here, link formations defined by contact between the communicator farmer (CF) and the peer farmer
whereby information on agricultural practices is exchandeat.the first research question, the focus

is on the use of improved varieties of maize, since relevant data on improved groundnut knowledge
and adoption were not available for this research. Therefore, technology adoption is defined as a
dummy variable Wich equals one if a farmer has adopted any kind of improved maize in the last year,
and zero otherwise. Adoption decisions on the other CSA practices dealt with in the communicator
training are analysed in research questions 2 and 3. More details orefivdtibn and measurement

of the dependent and independent variables can be found in the data section in chapter 4.

The research goes beyond impacts on knowledge levels and adoption rates only by also including
F I NJIvnSohitions for technology adoptioaccording to men and women. Exploring motivations to
adopt or not adopt a new technology and disaggregating them by gender can lead to important insights
of the positions of men and women in social and agricultural networks of knowledge sharing.
Furthermoee, knowing these different motivations could help to specifically target women or men in
agricultural extension to close the gaps between actual and potential productivity. Therefore the
second and third research questions are as follows:

2. What are the mostmportant motivations for respondent farmers when they decide whether
or not to adopt CSA technology?

3. Are there differences in the motivations for adopting or not adopting CSA technology between
female and male respondent farmers?

Motivations for techndogy adoption can be very situatiespecific, so it is hard to in advance formulate

a substantiated hypothesis on which motivations are most important to the peer farmers. Preliminary
analysis of a survey module that was only included in at baseline stmawvshe most important

barriersF I OSR o6& FINXYSNAR ¢K2 I fNBIRe& dzaSR /{! LINI OGA
FYyR Wil Ol 2RSEBARLIFBY (INBPOARS NBf SO y( Ayarakia 2
adopt CSA technology, bubhon positive motivations to use a practice.



Based on the technology adoption literature, | expéduat following motivations to play a role in
deciding whether or not to adopt CSA technology:

1 Expected effect on yields

1 Expected effect on product sellingige

1 Expected effect on the costs of required inputs (e.g. herbicides, pesticides, seeds,
equipment)

Availability of land to implement this technology

Availability of farm labour

Level of knowledge on this technology

Opinions of other household members tins technology

Opinions of friends or neighbours on this technology

Risk involved in using this technology

=A =4 =4 =4 -4 4

Moreover, since female and male farmers often have different responsibilities and constraints in their
farm and household, my hypothesis is:

b) There ae differences in the motivations for whether or not to adopt CSA technb&igieen
female and male farmers, with availability of land and labour, knowledge levels and attitudes
of other people towards the technology being more important to female fartharsto male
farmers.

3.2 Methodology

In order to answer the research questions mentioned above, | will make use of the research setup and
data collection as carried out by Kelvin Shikuku for the overall research project. This includes a baseline
and endine household survey, providing data on the total7d® respondents in the 132 randomly
sampled subvillages. This includes one selected communicator farmer (CF) and nine randomly
selected peer farmers per suillageg only the peer farmers will be indaied in this study. The surveys
contain an extensive list of detailed questions on household characteristics, farming practices,
knowledge on CSA technology and social networks.

3.2.1 RQ 1: gender gap analysis

These survey data allow for answering reseayohstion 1.In order to do so, per dependent variable
two equations need to be estimated: equation (1) for observations on female farmers and equation
(2) for observations on male farmers.

&) | I ® - 1)
) | f ® - 2)

Dependent variables:
W represents the outcome of interestf farmeri in subvillagev., namely:

1 link formation (representedya dummy variable with value 1 if a link has established between
the village CF and the respondent, and 0 otherwise),
9 change irknowledge on CSA (represented by a continuous score),
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1 actual uptake of one or more improved maize varieg¢®ndline(represented by a dummy
variable with value 1 if farmer has used an improved variety in the last 12 months and 0
otherwise)

Explanatory variables:
Xy represents a vector of respondent, household and farm characteristics of faimsubvillagev.
This vecto also includes:

asset and welfare indices,

indicators of labour availability,

baselineA Y RA O i 2 NA sbdrcedfagrituRuyaRrfoymatidb

baselinesocial network characteristics

several indicators of comparability between respondent and r€farding age, education,

maize area and (norggricultural assetgdp control for social distance between farmieand

the CFin subvillagev,

a variable capturing subillage fixed effects

1 When the dependent variable is knowledge changek Iformation is included as an
explanatory variable in this vector.

1 When the dependent variable is adoption, link formation and endline knowledge score are

included as explanatory variables in this vector.

= =4 =4 4 A

=

This way will capture the effect of farmer characteristioa the change in knowledge and adoption
for male and female peer farmers separately. Equations (1) and (2) will be estimated in a linear
probability model through OLS regression analysis.

Blinder-Oaxaca decomposition

I will use a decomposition approach tlisaggregate outcomes on link formation, CSA knowledge
growth and adoption rates. This will allow for measuring gender gaps in the dependent variables and
analyse which factors account for these gender gaps. Since | estimate a linear probability model, |
chose to use the Blindebaxaca decompaosition method (Oaxaca 1973, and Blinder 1973) for all three
dependent variables, although link formation and adoption are not continuous varigktesrding to

Jann (2008),his method estimates the overall gender gapthe dependent variable, as in equation

3):
O Ow Ow (3)

where O is the overall gender difference ar@ & indicates the estimated value of the dependent
variable for groups A (men) and B (women). Given the estimated models in equations (1) &d (2),
can also be described as

O Ow 0O Ow & O & 4)

where ® and @ are the vectors ofxplanatory variablesnd a constant in the male sample and
female sample, respectively. andf  contain the slope parametsrof the two samples. To estimate
the contributions of gender differences in predictors@equation (4) can be rearranged to:

0O O O I 0o® 1 o® O 1 i (5)
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This way, outcom® s divided into three parts:
O O %Y ©°
where
O Ow Ow T

captures the extent to which gender differencesin(i.e. in farmer characteristics) contribute to the
total gender gafOin the dependent vaable. This is thendowment effectThe second component:

Y Ow f f

captures the extent to which gender difference$ in(i.e. in the regression coefficients) contribute
to the total gender gaj© in the dependent varidke. This is thestructural effect The third
component:

O Ow Ow f f

is aninteractionterm to capturethe effect of endowment effects and structural effects existing
simultaneously, thereby changing the effective legender gajo.

In decomposition (5), group B is the reference group. This means that the endowment effect measures

GKS SELISOGSR OKFy3aS Ay 3INRdzZJ . Q&4 RSLISYRSyd @I NR

Similarly, the structural effect medsNB & ( KS SELISOGSR OKI y3IS Ay 3INRdz)
B had the coefficients of group A. In this study, female farmers are always the reference group.

For example, a gender gap in favour of men (e.g. men being more likely to adopt) coulddieeskp
partly by menhaving moreassetsthan women (endowment gap), and/or méraving higher returns

to assetghan women (structural gap). For each regression variable, coefficients are calculated which
present the contribution of that variable to the eadment gap and the structural gap. A positive
endowment coefficient means that this variable has a positive contribution to the endowment gap. It
means that if the reference group (female farmers) would have the same valueg & the other
group, theywould have a higher value of the dependent variable. A negative endowment coefficient
indicates that if female farmers would have the characteristics of the male farmers, they would have
a lower value of the dependent variable. The same holds for thetstral coefficients.

12



3.2.2 RQ 2 and 3: analysis of farmers’ motivations
Ly 2NRSNJ G2 YSIFadaNBE FyR lylrfteasS FINYVSNAQ Y2UGAQl i
endline survey. These are mentioned below in table 1.

TablelY 9y RfAYyS adzNBSe [[dzSadAizya NBIFINRAYI FIEINNMSNEQ Y23GA0F (A2

1. Open question

If the farmer indicates that s/he has heard about [practice]:

What was your main motivation when you decided whether or not to use [practice]?
2. Closed questios

To what extent do you agree with the following statements?

When deciding whether or not to use [practice], | consider [motivation]

Motivation Level of agreement
Strongly | Moderately | Neutral | Moderately | Strongly
disagree disagree agree agree
1) (2) 3) (4) (5)

The effect of [practice] on yields

The effect of [practice] on product sellin
price

The effect of [practice] on the costs
required inputs (e.g. herbicides
pesticides, seeds, equipment)

The availability of land to implemeén
[practice]

The availability of farm labour t
implement [practice]

The level of knowledge on [practice]
Opinions of other household members ¢
[practice]

Opinions of friends or neighbours ¢
[practice]

Risk involved in usingractice]

Answers to these questions will allow for answering research questions 2 and 3. Because several
Y20AQLGA2ya YIre LXFe  NRBEtS F2N I T Ndyf@psRa RSO
according to the CSA practice, adoption (yesfitthat particular practice, and gender of the farmer

can be small, I will use a descriptive analysis of farmer motivations for CSA adoption. Answers to the
2LISY ljdzSadAz2y 2y FFENYSNERQ YIAY Y20AQ GAgigha 3IADS
allow for a quantitative analysis of the most important motivations, as well as differences between
adopters and noradopters, female and male farmers. Details on the analysis and interpretation of the
motivational data are presented in chapter
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Chapter 4: Gender gap analysis on linking, learning
and adoption

4.1 Data

In order to answer research question 1 | used a panel dataset with data on link formation, CSA
knowledge scores, adoption of improved maize varieties and a large set of contiablearon
respondent and household characteristics. Most variables were collected at baseline (2015) and
endline (2017), but some were only included in the endline survey. The total number of observations
in the panel dataset is 779, including 569 peenfars and 120 communicator farmers (CFs). Table 2
below presents the gender balance in the peer farmer subset of this dataset, as well as descriptive
statistics on the dependent and independent variables. The statistics presented are based on endline
valuesand concern the situation in the year 2016, unless indicated otherwise in the variable
description.

Definition of the dependent variables

During the entine survey peer farmerswvere asked: 1) whether they had been contacted by another

farmer in the subvillage about new farming methods and 2) whether they had heard about or
attended an activity organized by another farmer in theirsillage to train cevillagers about farming.

LT GKSe& IyagSNBR WwWesSaQs ¥F2ff2¢ detchingrdn®ldhddoefita a1 S
of the training.Existence of an information exchange lifk definedas the dummy variableW|[ A Y
0SG6SSYy T NISNleduytk one €@farmeas Kall EdRtactiwdth or attended an activity
organized by th€CFn the resgective subvillage and zero otherwise.

Other dependent variables are knowledged adoption oimproved varieties of maize. The variable
Wiy 2 gt S Rddsfined @2aN@hthuous variable measured using an exam #imtiained CSA
practices andmproved varieties These exams were administered in both the baseline and the endline
survey Such exams are an effective approach of assessing knowledge exposure by subjects (Kondylis
et al., 2015). Because questions differ in difficulty and farmers diffénaim ability to respond, the
probability of answering questioncorrectlyis generatedthat is,j  Rj 0 wherenr captures the
number of people responding correctly to the question ands the total number of peopleThe

inverse of the probabilitythat is,pj r) is then usedis weight for a correct answer to that question. The

final score is thus a summation of the weighted responses to all questions. This procedure ensures that
difficult questions (those to which only a few farmers answer cdiygcarry more weight in the final
outcome.The difference in knowledge score between baseline and endline is one of the dependent
variables in this analysis, for which the baseline score is subtracted from the endline score in order to
measure knowledgegain (or loss). | use knowledge change as a dependent variable, because | am
interested in the extent of (socialarningamong men and women, and not merely in the final
knowledge score. The endline knowledge score is used as a control variable igrigsien analysis

on adoption of improved varieties. In explaining adoption, | expect the final knowledge level of CSA to
be more relevant in the adoption decision than knowledge gain over time.

WI R2LIGA2Y 2F AYLINRPOSR YL AT Sriahie| vhikiSisi &q@al td éne iRS FA Y SF
respondent indicates that he/she has planted any type of improved variety of maize in the year 2016

(last 12 months before the endline survey). The variable equals zero otherwise. Since data on adoption
intensity and intasity change over time were not available, | chose to use the endline adoption
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dummy variable as the dependemtrriable | do use past experience with improved varieties (i.e.
dummy variable for adoption at or before baseline) as a control variable, d&isg below.

Explanation of several key explanatory and control variables

¢KS RdzyyYeé GFINAIFIo6tS WSELISNASYOS 6AGK AYLINROSR &I N
type of improved variety before the baseline survey was administered, i.e. in @0&&rlier. The
BFNARAFOES WFAYLFE a02NB Ay NARal 3IFYSQ A& I RA&AONB
indicating extremely rislaverse and 32ndicatingextremely riskoving. The scores were measured

through a risk game according to teircase model described Balk et al. (2016, pp. 483).

Several of the control variables are indices, such as the index for housing, agricultural assets-and non
agricultural assets, indicating several aspects of welfare. The housing index is dedstrased on
jdzSatGA2ya | 062dzi o6dzZAf RAY3a YFGSNAFEA FyR FFOAEAGA!
and nonragricultural assets indices are constructed based on the type and number efggooultural

tools that are owned by the househol@lhe lower the indices, the lower the welfare score. It is striking

that in this sample, the average housing index is negative, indicating poverty and very low household
welfare in Nwoya district.

Respondents were also asked questions about which sounegaused to get agricultural information,

e.g. neighbours, farmer groups, government extension, friends. These questions translate to the four
RdzYYe @O NARFofSa WFEINROMZ GdzNF £ Ay F2 FTNRYXQd ¢KSa
source, and zer@therwise. The respondents were also asked about other forms of social capital
through listing the members of their various social networks in their village. Of these networks, the

OF 6S3A2NASa wWO2y il OGa F2NJ I INRAOSNEINWSENBRIYOSE RS
analysis. These variables take values between 0 and 5, indicating the number of persons in each of the
yStig2Nlad L OK2aS (2 dzaS (GKS ol aStAyS @lfdsSa ¥F21
information sources andocial networks. Comparing the baseline and endline values of these variables

shows that at endline, farmers reported significantly more social network ties and more often reported
neighbours, friends and farmer groups as a source of information than ssliha. This network

growth could partly be due to the research intervention and the activities of the CFs, which is also

OF LWidzNBR Ay (GUKS GFNAIFIO6ES WAyl 0S06SSy FINNSNI Y
through different variabled,chose to use baseline values for information sources and social networks.
Another form of social capital measured through the survey is group membership. This dummy variable
equals one if any member of the household has been a member of some kindugfigrthe village,

and zero if otherwise.

Lastly, the dataset includes variables on the comparability between the peer farmer and the CF in the
corresponding suvillage. These dummy variables are described in panel C of table 2. They are
measures of comarability and social distance between peer farmers and CFs, in terms of gender, age,
education, maize area, agricultural assets and-agricultural assets.
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Table2: Descriptive statistics opeerfarmer sample

Panel A: gendebalance in sample N = 659 Male Female

No. of respondents by gender 282 377

% of total 42.79 57.21

No. of respondents by gender of the household head 512 147

% of total 87.69 22.31

Panel B: peer farmer characteristics, by gender Pooled Male Female Sig.

Link between farmer and CF 0.144 0.174 0.122 *
(0.014)  (0.023) (0.017)

Difference in knowledge score between baselieadline 0.830 1.135 0.602 i
(0.126)  (0.193) (0.166)

Knowledge score at endline 5.067 5.993 4.374 ok
(0.129 (0.195) (0.151)

Adoption of improved maize variety (1=yes) 0.178 0.266 0.111 i
(0.015)  (0.026) (0.016)

Age in years 43.490 42.291 44.387 *
(0.593) (0.878) (0.799)

Highest level of education (rangineld) 4.498 6.351 3.111 ok
(0.134)  (0.180) (0.158)

Gender of household head (1=female) 0.223 0.007 0.385 ok
(0.016)  (0.005) (0.025)

Agriculture is primary activity of household head (1=yes) 0.958 0.986 0.936 hx
(0.008)  (0.007) (0.013)

Area planted with maize (ha) 0.478 0.540 0.431 *
(0.031)  (0.058) (0.032)

Past experience with improved varieties (1=yes) 0.105 0.163 0.061 ok
(0.012)  (0.022) (0.012)

Risk attitude score (ranging3R) 12.541 13.502 11.821 *
(0.430) (0.667) (0.560)

Dependency ratio 0.562 0.528 0.587 *okk
(0.008) (0.013) (0.010)

Housing index -0.687 -0.638 -0.724 *k
(0.017)  (0.028) (0.022)

Distance to main road (walking minutes) 12.464 13.989 11.324 *
(0.724)  (1.152) (0.924)

Distance to agrodealer (km) 6.716 6.379 6.969
(0.221)  (0.300) (0.315)

No. of male agricultural workers in household 1.085 1.284 0.936 ok
(0.030)  (0.038) (0.043)

Household used hired labour (1=yes) 0.847 0.854 0.841
(0.014)  (0.021) (0.019)

Household received credit (1=yes) 0.528 0.461 0.578 ok
(0.019) (0.030) (0.025)

Agricultural assets index 1.241 1.323 1.179 ok
(0.020)  (0.029) (0.026)

Nonragricultural assets index 0.831 0.988 0.714 ok
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(0.026)  (0.039) (0.033)

Agricultural info from farmer group at baseline (1=yes) 0.053 0.043 0.061
(0.009)  (0.012) (0.012)

Agricultural info from friend at baseline (1=yes) 0.042 0.043 0.042
(0.008)  (0.012) (0.010)

Agricultural info from neighbour at baseline (1=yes) 0.161 0.138 0.178
(0.014)  (0.021) (0.020)

Agricultural info from governent extension at baseline (1=yey 0.023 0.021 0.024
(0.006)  (0.009) (0.008)

Group membership (1=yes) 0.804 0.762 0.836 *k
(0.015)  (0.025) (0.019)

No. of contacts for agricultural advice at baseline 0.804 1.057 0.615 ok
(0.046)  (0.078) (0.059

No. of friends at baseline 2.042 2.181 1.939 ok
(0.037)  (0.056) (0.050)

No. of kin at baseline 1.756 2.007 1.568 ok
(0.042)  (0.062) (0.055)

Panel C: characteristics of farmeCF comparability Pooled Male Female Sig.

Age CF > farmer (1=s)e 0.473 0.489 0.462
(0.019)  (0.030) (0.026)

Education CF < farmer (1=yes) 1.700 2.617 1.013 i
(0.103)  (0.184) (0.103)

Maize area CF < farmer (1=yes) 0.254 0.260 0.249
(0.028)  (0.045) (0.037)

CF & farmer both have few agricultural asd@tsyes) 0.363 0.326 0.390 *
(0.019)  (0.028) (0.025)

Agricultural assets CF < farmer (1=yes) 0.237 0.316 0.178 ok
(0.017)  (0.028) (0.020)

Agricultural assets CF > farmer (1=yes) 0.215 0.188 0.236
(0.016)  (0.023) (0.022)

CF & farmer both hae few nonagricultural assets (1=yes) 0.387 0.323 0.435 ok
(0.019)  (0.028) (0.026)

Nonragricultural assets CF < farmer (1=yes) 0.208 0.270 0.162 ok
(0.016)  (0.026) (0.019)

Nonagricultural assets CF > farmer (1=yes) 0.228 0.184 0.260 **
(0016)  (0.023) (0.023)

Notes: *** p<0.01, ** p<0.05, * p<0.1-fest results shown are means, standard errors included in parentheses. Sam

includes peer farmers only.
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4.2 Results

As described in the methodology section, for each of the three depandariables (link formation,
knowledge gain and adoption of improved maize), | first run an OLS regression by gender of the
respondent, with a set of explanatory and control variables. After that | use the Blibabesica
decomposition approach to disaggr@e the gender differences found into an endowment gap and a
structural gapDetails on the meaning and interpretation of the decomposition exercises are explained
in the methodology section as well &sather below, along with the decomposition results dink
formation. The analyses below are based on the peer farmer sample only (not CFs), and include endline
variables concerning the situation in the year 2016, unless indicated otherwise in the variable
description.

4.2.1 OLS regression on link formation
Firstly, the result of the OLS regression on link formation are presented below in table 3. The table
presents the coefficients and standard errors for the male sample and female sample separately.

OLS regression results on probability of link formabetween CF and peer farmer indicate various
factors of influence. For male respondents, it appears that past experience (before baseline) with
improved maize varieties strongly increases the probability of a link (0.293). Other important factors
concern omparability between peer farmer and CF: if both farmer and CF have few agricultural assets,
they are 12.2% more likely to form a link. On the other hand, when both havexdewagricultural

assets, they are 15.5%sslikely to form a link. Male farmersith more kinship members in their
village are more likely to connect to the CF, as are farmers who get agricultural information from their
neighbours. Moreover, there seems to be a substantial positive effect of a CF being older than the peer
farmer. Lowersocial status or authority of younger men may play a role in this effect. Lastly, | find a
small positive effect (0.021) of a CF being less educated than the farmer. This could beféestdd

GKS aStSO00iA2y LINROSRAzZNBE whahiNher village i terms of W@ealth &8 dzf R
education, not necessarily literate, and should be motivated to actively try and promote new farming
methods. These criteria might result in a selection of CFs who are relatively low educated and whose
effectiveness does not necessarily correlate with their education level.

In the female sample, past experience is also a substantial driver for link formation, but the effect is
less strong than for male farmers. The importance of (jagricultural comparability dégppears
completely. Female farmers are more likely to form a link if they used to get agricultural information
FTNRY 3J20SNYyYSyild SEGSyarzy o6ndmdpto YR de@mtd KS /
be more relevant for women then for men: asseto credit and the area planted with maize both
increase the probability of link formation substantially.

This could imply that for accessing new agricultural advice, female farmers are more dependent on
their resources (land, credit) than are male fams Female farmers may be more likely to connect to
people for information if the other is also a woman, while for male farmers agricultural comparability
is more important than gender. The strong positive effect of government extension (albeit with weak
evidence) among female but namongmale farmers is surprising, as are the very limited effects of
other information sources and social networks. A possible explanation of the importance of
government extension among women, is that women have smallealsoeiworks and/or do not gain

as much agricultural information through these networks. However, government extension rarely
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reaches farmers in Nwoya district, so it is not immediately clear how it could contribute to link
formation between farmers.

Table3: OLS Regressiarsults on link formation

Male respondents Female respondents
N =281 N =375
Adj R= 0.2167 Adj R= 0.1071

Dependent variable: Link between farmer and CF (1=yes) Coef. SE Sig. Coef. SE Sig.
Area planted with maize (ha) -0.001 0.024 0.116 0.030 Fokk
Past experience with improved varieties (1=yes) 0.293 0.061 rokk 0.169 0.072 *x
Risk score (ranging32) 0.005 0.002 *x -0.002 0.002
Dependency ratio 0.157 0.108 -0.036 0.089
Housing index -0.067  0.050 -0.032 0.043
Distance to main road (walking minutes) -0.001 0.001 0.000 0.001
Distance to agrodealer (km) 0.000 0.004 0.002 0.003

No. of male agricultural workers in household 0.025 0.036 -0.004 0.021
Household used hired labo(t=yes) 0.065 0.063 -0.017 0.048
Household received credit (1=yes) -0.011 0.047 0.103  0.037 Fkk
Agricultural assets index 0.040 0.050 0.029 0.037
Nontagricultural assets index -0.002 0.040 -0.004 0.034
Agricultural info from farmer groupt baseline (1=yes) -0.141  0.107 -0.021  0.069
Agricultural info from friend at baseline (1=yes) -0.032 0.108 0.077 0.089
Agricultural info from neighbour at baseline (1=yes) 0.118 0.062 * -0.021  0.045
Agricultural info from government extersi at baseline (1=yes) | 0.057 0.146 0.197 0.109 *
No. of contacts agricultural advice at baseline -0.018 0.017 0.014 0.016

No. of friends at baseline -0.001 0.026 0.023 0.018

No. of kin at baseline 0.057 0.023 * 0.001 0.016

CF gender (1=feafe) 0.058 0.051 0.067 0.036 *
Age CF > farmer (1=yes) 0.100 0.052 * -0.024 0.044
Education CF < farmer (1=yes) 0.021 0.010 *x 0.011 0.012

CF & farmer both have few agricultural assets (1=yes) 0.122  0.069 * 0.057 0.049

CF & farmer both have femonagricultural assets (1=yes) -0.155 0.064 *x -0.074 0.058

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from OLS estimation. Sample includes peer farmers only. Re
include the following additional control variables: constant,-sillage indicator, respondent characteristics (education, genc
age), household characteristics (primary activity of the household head, group membership of at least one household 1
additional dummy variables on social distance between CF and fddifferences in maize area, agricultural assets and-n
agricultural assets between CF and farmer).

4.2.2 Blinder-Oaxaca decomposition on link formation

In the next step, | use the Blind€axaca decomposition method to see if there is a gender diffare

in link formation, and if so, to which factors this difference can be attributed. In panel A of table 4
below, the predicted values of probability of link formation for the male and female sample are
presented, along with the estimated difference (cattgender gap). The results show that the average
probability of link formation among male respondents is 0.174 and 0.123 for female respondents: a
significant difference of 0.052. This difference is then decomposed into endowment differences and
structural differences accounting for the gender gap. For example, a gender gap could be explained
partly by menhaving moreassetsthan women (endowment gap), and/or méraving higher returns
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to assetghan women (structural gap). For each regression variablefficents are calculated which
present the contribution of that variable to the endowment gap and the structural gap. These
coefficients are presented in panel B of table 4.

At the bottom of table 4, the total values of the endowment gap (0.034) anattral gap {0.011)

are presented.This is an important finding, implying that the endowment gap explains more than half
of the overall gender gap, while the structural gap is negative. The overall positive endowment effect
means that men have an endowntesidvantage and if women would have the same endowments as
men, they would be more likely to form links. The negative structural effect implies that women have
a small structural advantage, meaning that if women would the seehensto their characterists

or assets (i.e. assebefficienty as men, they would be even less likely to form links.

The total endowment effect and structural effect do not add up exactly to the total gender gap (0.057),
because part of the gender gap is attributed to threeraction between the two effects. The
endowment effect and structural effect are estimated separately from each other. The interaction
term accounts for the fact that endowment effects and structural effects exist simultane@lain,
2008) thereby changig the effective overall gender gap. The term is the difference between the
overall gender gap on the one hand, and the sum of the total endowment and structural effects on the
other hand. Hence, interaction effects can make the effective gender gap largemaller than
predicted based on the estimated endowment and structural effects only. In the case of the
decompositions in this study, the interaction effects are positive, but relatively small. Details about the
interaction gap are complex to interprand beyond the scope of this study. Therefore, they are not
analysed or presented in this chapter.

When looking at the endowment differences explaining probability of link formation, only past
experience and household credit have a significant contriloutibhe gender difference in past
experience favours men (i.e. they have more experience) and explains about 32% of the total gender
I LIP ¢KS SyR24YSyild O2STFFAOASY G TIRN)VikdRatmgRK2t RN
gender difference in cretin favour of women (i.e. households of female respondents more often
received credit), thereby making the total gender gap smaller. When looking at the structural
differences explaining probability of link formation (table 4 above, right column), risk scstriking,

with a coefficient of 0.082. This implies that in terms of link formation, male farmers have higher
returns to their (on average significantly higher) willingness to take risks compared to female farmers.
Other important factors in the stictural gap are the returns to maize area planted and the returns to
credit, pointing to an advantage for female farme. 051 and0.066, respectively). This is in line with

the hypothesis that female farmers are more dependent on their resources te mek connections.
Inverse returns to area planted could also play a role in this structural difference. Furthermore, male
farmers seem to have higher returns to their social contacts, in terms of getting information from
neighbours and the kinship tiestime village.
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Table4: BlinderOaxaca Decomposition results on link formation

Y = Link between farmer and CF (1=yes) Coef. SE P>|z| N = 656
Panel A: Differential
Prediction_male sample 0.174 0.024 0.000
Prediction_fenale sample 0.123 0.018 0.000
Difference 0.052 0.030 0.080
Panel B
Endowment gap Structural gap

Coef. SE Sig. Coef. SE Sig.
Area planted with maize (ha) 0.013 0.008 -0.051 0.017 ok
Past experience with improved varietiesyes) 0.017 0.009 >k 0.008 0.006
Risk score (ranging32) -0.004 0.003 0.082 0.030 ok
Dependency ratio 0.002 0.005 0.114 0.082
Housing index -0.003 0.004 0.025 0.048
Distance to main road (walking minutes) 0.000 0.003 -0.015 0.017
Distance to agrodealer (km) -0.001 0.002 -0.010 0.036
No. of male agricultural workers in household -0.001 0.007 0.027 0.040
Household used hired labour (1=yes) 0.000 0.001 0.069 0.067
Household received credit (1=yes) -0.012 0.006 xx -0.066  0.035 *
Agricultural assets index 0.004 0.005 0.013 0.074
Nonragricultural assets index -0.001 0.009 0.002 0.038
Agricultural info from farmer group at baseline (1=yes) 0.000 0.001 -0.007 0.008
Agricultural info from friend at baseline (1=s)e 0.000 0.001 -0.004 0.005
Agricultural info from neighbour at baseline (1=yes) 0.001 0.002 0.025 0.014 *
Agricultural info from government extension at baseline (1=yes| -0.001 0.002 -0.003 0.005
No. of contacts agricultural advice at baselin 0.006  0.007 -0.020 0.014
No. of friends at baseline 0.006 0.005 -0.046 0.061
No. of kin at baseline 0.000 0.007 0.089 0.045 *
CF gender (1=female) 0.002 0.003 -0.005 0.032
Age CF > farmer (1=yes) -0.001 0.002 0.057 0.032 *
EducationCF < farmer (1=yes) 0.018 0.019 0.010 0.016
CF & farmer both have few agricultural assets (1=yes) -0.004 0.004 0.025 0.033
CF & farmer both have few nonagricultural assets (1=yes) 0.008 0.007 -0.035 0.038
Total 0.034 0.030 -0.011  0.041

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from Bli@#etaca decomposition after OLS estimation. San
includes peer farmers only. Regressions include the following additional control variables: constasitageitindicator,
respondentcharacteristics (education, gender, age), household characteristics (primary activity of the household heac
membership of at least one household member), additional dummy variables on social distance between CF an
(differences in maize argagricultural assets and neagricultural assets between CF and farmer).

4.2.3 OLS regression on CSA knowledge growth

In the second part of the analysis, | take the difference in CSA knowledge scores (endline score minus
baseline score) as the dependevdriable and add link formation as an independent variable. The
regression results are presented in table 5 below. OLS regression shows that for male and female
farmers alike, link formation and past experience have strong positive effects on knowleidge ga
Among female farmers, the effect of past experience is by far the most important, and the effect is
three times as large as for men. In the female sample, | also find positive effects of agricultural assets
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and, to a lower extent, of distance to theradealer. The latter is a surprising finding, as intuitively,
one would reason that a farmer living closer to an agroshop (and potentially other shops or services)
is more likely to access information and gain knowledge on CSA. An explanation for thiseogifbect

could be that farmers living further away from such shops and services are more inclined to connect
to and learn from other sources of information (such as fellow farmers), since they have fewer
alternatives to increase yield. This may count rewtronger for female farmers as their time and
resources tend to be more constrained. Moreover, agrodealers in Nwoya district are very few and
dispersed, and they focus on providing products, but not information.

Table5: OLS Regssion results on CSA knowledge growth

Male respondents

Female respondents

N =281 N =375
Dependent variable: Adj R= 0.1569 AdjR= 0.2171
Difference in CSA knowledge score baselirendline Coef. SE Sig. Coef. SE Sig.
Link between farmeand CF (1=yes) 2.030 0.562  x* 2.312 0.498  ***
Area planted with maize (ha) 0.406 0.214 * 0.185 0.278
Past experience with improved varieties (1=yes) 1.317 0.564 *x 3.977 0.666  ***
Risk score (ranging32) 0.017 0.017 -0.006 0.015
Dependencyatio 0.911 0.954 -0.139 0.820
Housing index -0.315 0.443 0.002 0.395
Distance to main road (walking minutes) 0.000 0.010 -0.001 0.009
Distance to agrodealer (km) 0.002 0.038 0.081 0.025  ***
No. of male agricultural workers in household 0.309 0.321 -0.332 0.197 *
Household used hired labour (1=yes) -0.056  0.559 -0.230 0.440
Household received credit (1=yes) 0.529 0.410 0.230 0.345
Agricultural assets index 0.280 0.444 0.653 0336 *
Norragricultural assets index 0.742  0.355 *x 0.191 0.314
Agricultural info from farmer group at baseline (1=yes) -1.278  0.947 -0.914 0.638
Agricultural info from friend at baseline (1=yes) 0.448 0.952 0.384 0.819
Agricultural info from neighbour at baseline (1=yes) -0.770  0.554 -0.677 0.412
Agricultural info from government extension at baseline (1=yes| -0.830 1.287 -1.958 1.011 *
No. of contacts agricultural advice at baseline -0.060 0.147 -0.257 0.148 *
No. of friends at baseline -0.075 0.228 -0.047 0.162
No. of kin abaseline 0.146  0.208 -0.308 0.149 **
CF gender (1=female) -0.409 0.447 -0.054 0.336
Age CF > farmer (1=yes) 0.514 0.465 -0.322 0.401
Education CF < farmer (1=yes) 0.004 0.092 -0.053 0.108
CF & farmer both have few agricultural assets/€lsy 0.485 0.608 0.391 0.455
CF & farmer both have few nonagricultural assets (1=yes) 0.167 0.573 -0.703 0.532

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from OLS estimation. Sample includes peer farmers only. Re
include tre following additional control variables: constant, stiltage indicator, respondent characteristics (education, geni
age), household characteristics (primary activity of the household head, group membership of at least one household 1
additiond dummy variables on social distance between CF and farmer (differences in maize area, agricultural assets

agricultural assets between CF and farmer).

Interestingly, among women, government extension had a positive effect on link formation tat no
has a substantial negative effee1 (958) on knowledge change. | also find substantial negative effects
of the number of male agricultural workers, contacts for agricultural advice and kinship ties. These
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negative effects on knowledge gain are hard tglain intuitively. Possibly, women who had more
access to agricultural information, social ties and/or household labour at baseline also had higher
knowledge scores at baseline. Therefore they had lower knowlegtgeth compared to other
women.

These reslts imply that for gaining knowledge on CSA, having a link with a CF and past experience
with improved varieties are very important, especially for wom&nthe same time, relying on other
sources of information, like other farmers or government extensieduces knowledge gain. This
could be explained by conflicting information from different sources (e.g. government extension vs
CF), or by farmers who rely on an external source of agricultural information being less likely to seek,
trust and memorizenformation from a new connection such as a CF. However, a more obvious
explanation might be that farmers who already used various sources of agricultural information had a
higher knowledge score at baseline, and therefore had lower knowledge growth thativedy
uninformed farmers.

Lastly, the positive effects of land and credit resources for female farmers that play a role in link
formation, do not significantly contribute to knowledge change. In the male sample, however, | find
physical resources positly affect knowledge growth. Men with a larger area of maize and more non
agricultural assets also experience higher knowledge growth.

4.2.4 Blinder-Oaxaca decomposition on CSA knowledge growth

The decomposition analysis on knowledge gain is presenttabia 6 below and shows a significant
difference of 0.537 points on knowledge gain to the advantage of male respondents (Panel A). This
difference is almost entirely accounted for by endowment differences. Most importantly, male farmers
are more likely tdhave past experience with improved varieties than female farmers. This endowment
gap explains about 75% of the total gender gap in knowledge gain. However, female farmers seem
have highereturnsto their past experience, given the significant negativefficient of-0.163 in the
structural gap. Other structural differences are mostly in the advantage of male farmers. Men have
significantly higher returns to male agricultural workers in their household (0.600), which may indicate
gender inequality regardimcontrol over household labour. In terms of knowledge gain, women report
more kinship ties in the village than men (negative endowment coefficient), but they bérssfitom

these ties than do men (positive structural coefficient). The interpretaticthefeffect of kinship ties

on knowledgegainis ambiguous, as explained above.

Lastly, men also have endowment advantages in terms of having a link with the CF and their agricultural
assets, which contribute to their knowledge gain.

Hence, compared to # decomposition for link formation, more endowment differences and fewer
structural differences are at play when it comes to knowledge gain. Differences in (returns to) land,
credit and information sources seem to be relevant when it comes to contactimgleéor agricultural
advice, but conditional on having a link with the CF, these factors do not contribute to the gender gap
in CSA knowledge gain.
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Table6: Blinder-Oaxaca Decompositioresults on CSA knowledge growth

Y = differece in CSA lowledge scorebaseline- endline Coef. SE P>|z| N = 656
Panel A: Differential
Prediction_male sample 1.153 0.202 0.000
Prediction_female sample 0.616  0.172 0.000
Difference 0.537 0.266 0.043
Panel B
Endowment gap Structural gap

Coef. SE Sig. Coef. SE Sig.
Link between farmer and CF (1=yes) 0.120 0.070 * -0.035 0.092
Area planted with maize (ha) 0.020 0.033 0.095 0.152
Past experience with improved varieties (1=yes) 0.407 0.122  #**= -0.163  0.063  ***
Risk score (ranging32) -0.010 0.025 0.271 0.269
Dependency ratio 0.008  0.049 0.617  0.739
Housing index 0.000 0.035 0.231 0.432
Distance to main road (walking minutes) -0.003  0.024 0.010 0.153
Distance to agrodealer (km) -0.048 0.038 -0.551 0.318 *
No. of male agricultural workers in household -0.116  0.071 0.600 0.354 *
Household used hired labour (1=yes) -0.003  0.008 0.146 0.599
Household received credit (1=yes) -0.027  0.042 0.174 0.312
Agricultural assetsidex 0.093 0.054 * -0.442  0.660
Nonagricultural assets index 0.052  0.087 0.396  0.340
Agricultural info from farmer group at baseline (1=yes) 0.017 0.020 -0.022  0.070
Agricultural info from friend at baseline (1=yes) 0.002  0.007 0.002  0.047
Agricultural info from neighbour at baseline (1=yes) 0.027 0.025 -0.017 0.123
Agricultural info from government extension at baseline (1=yes| 0.005  0.023 0.027  0.040
No. of contacts agricultural advice at baseline -0.114  0.070 0.122 0.130
No. of friends at baseline -0.011  0.039 -0.054  0.544
No. of kin at baseline -0.131  0.068 * 0.714 0.403 *
CF gender (1=female) -0.001  0.008 -0.181  0.285
Age CF > farmer (1=yes) -0.010 0.017 0.386 0.284
Education CF < farmer (1=yes) -0.085 0.176 0.056 0.143
CF & farmer both have few agricultural assets (1=yes) -0.026  0.033 0.036 0.296
CF & farmer both have few nonagricultural assets (1=yes) 0.078  0.065 0.378 0.341
Total 0.428 0.294 0.016  0.362

Notes: *** p<0.01, ** p<0.05} p<0.1. Results shown are from Blingd@sxaca decomposition after OLS estimation. San
includes peer farmers only. Regressions include the following additional control variables: constaitagritindicator,
respondent characteristics (educatiorengler, age), household characteristics (primary activity of the household head,
membership of at least one household member), additional dummy variables on social distance between CF an
(differences in maize area, agricultural assets and-agmcultural assets between CF and farmer).

4.2.5 OLS regression on improved maize adoption

In the third step of the analysis, adoption of an improved maize variety is introduced as the dependent
variable of the OLS regression, while the endline knogdestore (not knowledge gain) is added as an
explanatory variable. Results are presented in table 7 below. It is clear that again, past experience and
link formation are by far the most important factors to increase the likeliness of adoption, among male
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and female farmers. The effect of link formation is stronger for men while experience is stronger for
women. Maize area increases likeliness of adoption, but only among men. By itself, the positive effect
of maize area on adoption of improved varietiesxpected: maize area is measured after the farmer
has decided whether or not to plant improved maize, so maize area is likely to be larger for farmers
who have planted these types of maize. Moreover, farmers with a larger maizemagea bare a
smaller ri& in trying new varieties than do farmers with less resources.

Table7: OLS Regression results on adoption

Male respondents Female respondents
N =281 N =375
Adj R= 0.3825 Adj R= 0.3789
Dependent variable:
Adoption of improved maize variety (yes=1) Coef. SE Sig. Coef. SE Sig.
CSA Knowledge score 0.044  0.009 il 0.032 0.006 ik
Link between farmer and CF (1=yes) 0.206  0.069 Fkk 0.130 0.046 ik
Area planted with maize (ha) 0.067 0.025  *** 0.006 0.024
Past expeence with improved varieties (1=yes) 0.251  0.069 Fkk 0.470 0.063 ik
Risk score (ranging32) 0.003  0.002 0.001  0.001
Dependency ratio -0.095 0.112 0.059 0.072
Housing index -0.002 0.052 0.006 0.034
Distance to main road (walking minutes) 0.000 0.001 -0.001 0.001
Distance to agrodealer (km) 0.002 0.004 -0.004 0.002
No. of male agricultural workers in household 0.030 0.038 0.027 0.017
Household used hired labour (1=yes) 0.052 0.066 -0.021 0.038
Household received crediL£yes) 0.024 0.049 -0.048 0.030
Agricultural assets index -0.013  0.052 0.020 0.029
Nonragricultural assets index 0.037 0.042 -0.045 0.027
Agricultural info from farmer group at baseline (1=yes) -0.090 0.111 0.177  0.056 ok
Agricultural ifio from friend at baseline (1=yes) 0.115 0.112 0.006 0.072
Agricultural info from neighbour at baseline (1=yes) 0.033  0.065 -0.008 0.036
Agricultural info from government extension at baseline (1=yes| 0.010 0.151 -0.180 0.088 i
No. of contacs agricultural advice at baseline 0.026  0.017 0.011 0.013
No. of friends at baseline -0.027  0.027 0.007 0.014
No. of kin at baseline -0.014 0.025 0.009 0.013
CF gender (1=female) -0.010 0.053 -0.027 0.029
Age CF > farmer (1=yes) 0.066  0.055 0.053 0.035
Education CF < farmer (1=yes) 0.004 0.011 -0.017 0.009 *
CF & farmer both have few agricultural assets (1=yes) 0.012 0.071 -0.026  0.040
CF & farmer both have few nonagricultural assets (1=yes) 0.041  0.067 -0.022 0.046

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from OLS estimation. Sample includes peer farmers only. Re
include the following additional control variables: constant,-sillage indicator, respondent characteristics (education, gent
age), household characteristics (primary activity of the household head, group membership of at least one household r
additional dummy variables on social distance between CF and farmer (differences in maize area, agricultural assets
agricultual assets between CF and farmer).

In both samples | find smaller but significant positive effects of endline knowledge score. The
regression results also show that for female farmers, getting agricultural information from farmer
groups has a substantipbsitive effect on adoption: female farmers are 17.7% more likely to adopt an
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improved variety if they use this source of information. On the contrary, | find evidence for a
substantialnegativeeffect of government extension as a source of informationtlos likeliness of
adoption among women. This could confirm the hypothesis of conflicting information from different
sources and/or of farmers relying on government extension being less open to other sources of
information. Alternatively, this could be elgined by the very low rate of effective government
extension in Nwoya district. Farmers who rely on these services might therefore have a disadvantage
in information access.

Comparing to the previous analyses on link formation and knowledge gain, kileshigccess to credit

and (agricultural) comparability between CF and peer farmers become less important when it comes
to adoption, both for men and women. One explanation for the lower number significant contributors
could be that these factors are alréy partly accounted for in the analysis by including link and
knowledge as explanatory variables.

4.2.6 Blinder-Oaxaca decomposition on improved maize adoption

The decomposition analysis on adoption as presented in table 8 below, shows a significabtlipyoba
difference of 0.155, again in the advantage of male farmers. This gap is accounted for partly by male
endowment advantages in knowledge score and past experience, together explaining 65% of the total
gender gap regarding adoption. On the other hafiednale farmers seem to have a small advantage in
terms of returns to past experience (structural coefficient-@013). They also benefit more from
farmer groups as an information source than male farmers. These structural advantages are almost
entirely offset by a structural disadvantage regarding returns to maize area.

Overall, the total endowment difference (0.128) explains a far larger share of the gender difference in
adoption than does the structural gap (0.027). This is similar to the decomposésults for link
formation and knowledge gain.

It is plausible that decisions regarding adoption of maize varieties are not taken by the respondents

alone, but are taken by the household head or by household members together. Therefore, | also
carried ou an OLS regression and Blind@axaca decomposition exercise on improved maize adoption

by gender of thdnousehold head (see results ipgendixl). The results were similar to the ones based

2y NBaLRyRSyiQa 3ISYRSNE | f o SDW,lthe posiivk efféc® BfSink RA FFS 1
formation and farmer groups disappear in the female sample. For female household heads, past
experience and knowledge level are the most important enablers of adoption.
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Table8: Blinder-Oaxaca Demmpositionresults on adoption

Dependent variable:

Adoption of improved maize variety (yes=1) Coef. SE P>|z| N = 656
Panel A: Differential

Prediction_male sample 0.267 0.027 0.000

Prediction_female sample 0.112 0.017 0.000

Differerce 0.155 0.032 0.000

Panel B

Endowment gap

Structural gap

Coef. SE Sig. Coef. SE Sig.
CSA Knowledge score 0.053 0.012  *** 0.052  0.045
Link between farmer and CF (1=yes) 0.007 0.004 0.009 0.010
Area planted with maize (ha) 0.001 0.003 0.026  0.015 *
Past experience with improved varieties (1=yes) 0.048 0.014 = -0.013  0.006 *x
Risk score (ranging32) 0.002 0.002 0.018 0.028
Dependency ratio -0.004 0.004 -0.091 0.078
Housing index 0.001 0.003 0.006  0.046
Distance to main road (walking minutes) -0.002 0.002 0.009 0.016
Distance to agrodealer (km) 0.002 0.002 0.038 0.035
No. of male agricultural workers in household 0.010 0.006 0.003  0.039
Household used hired labour (1=yes) 0.000 0.001 0.062 0.064
Household received credit (1=yes) 0.006 0.004 0.042  0.033
Agricultural assets index 0.003 0.004 -0.039 0.071
Nonragricultural assets index -0.012 0.008 0.058 0.036
Agricultural info from farmer group at baseline (1=yes) -0.003 0.003 -0.016  0.008 *
Agricultural info from friend at baseline (1=yes) 0.000 0.000 0.004  0.005
Agricultural info from neighbour at baseline (1=yes) 0.000 0.001 0.007 0.013
Agricultural info from government extension at baseline (1=yes| 0.000 0.002 0.005 0.004
No. of contacts agricultural advice at baseline 0.005 0.006 0.009 0.013
No. of friends at baseline 0.002 0.003 -0.065 0.059
No. of kin at baseline 0.004 0.006 -0.036  0.044
CF gender (1=female) -0.001 0.001 0.009 0.031
Age CF > farmer (1=yes) 0.002 0.002 0.006  0.030
Education CF < farmer (1=yes) -0.027 0.016 * 0.021  0.015
CF & farmer both have few agricultural assets (1=yes) 0.002 0.003 0.015 0.032
CF & farmer both have few nonagricultural assets (1=yes) 0.002 0.005 0.027  0.036
Total 0.128 0.029  *** 0.027  0.041

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from Bli@#etaca decomposition after OLS estimation. San
includes peer farmers only. Regressions include the following addittomédol variables: constant, subllage indicator,
respondent characteristics (education, gender, age), household characteristics (primary activity of the household hee
membership of at least one household member), additional dummy variablescial distance between CF and farm
(differences in maize area, agricultural assets and-agmcultural assets between CF and farmer).
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Chapter 5: Motivations for (not) adopting CSA

5.1: Data and survey questions

C2NJ GKS | yI f & & Aations Foy techrioldbgy” SdeHidds, e tygedof questions were
included in the survey. For each CSA practice separately, respondents were first asked an open
guestion: what was your main motivation when deciding whether or not to use [practice]? The
enumerabrs were specifically instructed not to guide the answer in any direction and to report the
response without changing the phrasing. The answers to these open questions enable a more
gualitative analysis of farmer motivations and allow for respondents tmtioe unexpected and
specific motivations.

Later on in the survey, the respondents were also asked a series of closed questions about factors
considered in their adoption decisions on each practice. They were asked to what extent they agreed
that they corsider [factor x] when deciding whether or not to use [practi€grmers were asked about

nine predetermined factors, namely: (1) expected effect on yield, (2) expected effect on product
selling price, (3) expected effect on input costs (e.g. seeds, mguip pesticides, fertilizers...) (4)
availability of land, (5) availability of labour, (6) level of knowledge on this practice, (7) opinions of
other household members, (8) opinion of peers like friends and neighbours and (9) risk involved. For
each of tke factors, respondents could indicate to what extent they agreed, using scores ranging from
1 (strongly disagree) to 5 (strongly agree).

Due to an error in the design of the survey tool, no open questions were asked about the adoption of
improved varietieswhile no closed questions were asked about the adoption of conservation farming
basins.

Hypotheses on farmer motivations

Based on the literature review and the baseline data on barriers to adoption (as described in chapters

2and 3), lexpectedfarmedls RSOA dAA 2y a 2y GSOKy2f 238 | R2LIAZ2Y (2
requirements, land availability, input costs and knowledge requirements. In terms of gender
differences in motivations, | expected female farmers to report labour and land as iamport
motivations more often than male farmers. Furthermore, considering the generally lower social status

of women | expected women to consider the opinion of their spouse and other household members

more strongly than men. Lastly, since female farmerswarage had a lower level of knowledge on

CSA (see section x on research question 1), my hypothesis was that female farmers would indicate (lack

of) knowledge as an important reason for not adopting a practice more often than male farmers.

5.2 Analysis of main motivations reported in open questions
At the start of the analysis of the open questions, the responses were scanned and grouped into the
most common categories as much as possible. The final categories are explained in table 9 below.

This categoriz#on exercise resulted in categories that partly overlap the nine predetermined factors

used in the closed questions, but the open questions lead to more and more specific categories.

| NBdz- 6f &z OFGS3I2NARSa fA1S Wa2tadra yidld/ bt itysGiNgng KS| €
how often they were mentioned as a specific motivation. Therefore, they were included separately.

28



The categorization exercise is rather rough and does not respond to all nuance and details in phrasing,
but results in a rievant general classification of motivation’s.

Table9: Categorization of responses to open questions on motivations

Category Example key words Examples of responses
Yield Yield, harvest, more cropg @ KA 3K & A St R & han oné &rdp KddrSke Samy 2 N
TASE RE
Labour Labour, time, ease, GOGAYS O2yadzYAy3és aNBI dza NB 3
weeding
Knowledge | Know, skill, understand, |aL R2y Qi (y2¢6 YdzOK | 02dzi &K
hear Y2NB Al AffVZzaf SRIYA (SR
Sail Soil, fertile, moist, humus | A 0 A YLINR @S& a2Af FSNUALAGSE
Y2Aa0¢
Inputs Seed, herbicide, plough, |6 aSSRa 6SNB y20 I @FAtlof Sé3
available, cost, sprays |4 LINI &8 O2 aShELIS AGNEdzBELE a A
aSSRa¢
Land Land, garden, utilisationo] ¢ f A YAGSR I yRéX aAG NBI dzAi NE
plots G6S KIFE@S Sy2daAK fFyRE
Crop health | Weeds, pest, disease, GAlG G2YiKBR®BSSRaséz ait2 NBRdz
drought, health, stunt,sun AN ¢ KSI f i KASNEZ daF FNF AR 27
light fAIKGET aONRLIA YI (Gdz2NB  |j dzi O]
Risk Risk, rely, failure, depend| ¢ L FSIFNJ GF {Ay3 NAAREAEEYyBAKS
sure G2 y2G RSLISYR 2y 2yS ONR LXK
Peers Neighbours, other people,| ¢ 1 KS ySA3IKo62dzNE R2y Qi dza$S
farmers, friend, spouse |[aYe@& FNASYR ¢l & dzaAy3a AdGé
Tradition Tradition, parents, MAiQa 2dzall K2g AlGQa R2yS KS
common practice, elders, | T 6 KSNE ¢ X aLQY y2d dzaSR G2
culture KSNEB ¢
Test Try, trial, test, experiment| ¢ L 2dzad ¢l yiSR (2 GNB AdX¢
wanted to see how thismeti® Ol y o0 Sy STA (¢
Food Food, consumption a2 KFr@S | @GFENRSGe 27 F22F
Other All uncategorized L KFE@S y2 ARSFEIX aLlG 2213
responses

Graph 1 below shows how often each type of motivation was meetd overall, without
disaggregating by practice. It shows that overall labour is the motivation mentioned most often,
followed by motivations concerning soil, yield and crop health. The trend is very similar for male and
female farmers, with only smaliféerences, in labour and soil mostly.

1 A limitation of this method is that there is a lot of room for noise in between respondent and researcher to complicate catega@imhtion
AYGSNIINBGI GA2yd CANBGEES (KS SydzYSNIG2N) Ydzald SELX F Asweri KS ljdzSadazy
correctly without shortening or changing the meaning. Quite some responses were phrased ambiguously, however, therety requiri
AYGSNIINBGFGA2y 08 G(GKS NBASFNOKSNI AY 2NRSNI (2 OF 6 STIABRAIKS NRER 15y laf & 2
now categorized as a labouwelated motivation (hard work), but could also be interpreted as a knowledged motivation (hard to

understand) Furthermore, the categorization method was not very specific and some responses contained setefations, causing

some responses to be counted in different categories.
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Main motivations by gender, all practices combined
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Graphl: Main motivationsin adoption decisiorby gender, all practices combined

Table 10 shows the motivation mentioned most often for each practice and for male and female
adopters and no-adopters of that specific practice, separately. Note that if a motivation is mentioned
most often in absolute terms, this does not necessarily mean thasigigficantlymore important

than the other motivations. The table confirms that there seenbéofew differences between male

and female farmers, while logically more so between adopters andagopters.

Table10: Main motivations in adoption decision, mentioned in open questions

Non-Adopters Adopters

Practice Male Female Male Female
Conservation farming basins Labour Labour Test Yield/Knowledge/Test
Minimum Tillage Labour Knowledge | Labour Labour
Crop Rotation Soll Soll Yield Yield
Crop Residue Retention Labour Labour Saoll Soil
Intercropping Yield Yield Yield Yietd
Correct Spacing Labour Labour Labour Labour
Row Planting Labour Labour Labour Labour

Reading note: the table presents the motivation category that was mentioned most frequently t
respondent group in case (male/female, adopters/amtopters), forrach CSA practice separately.

5.2.1 Open questions - Non-adopters

The interpretation of motivational data from nesdopters turned out to be problematic for some of
the practices. Many respondents reported motivatiam$avourof the practice they wear asked about,
as a reason fonot adopting the practicé. This might indicate that the questions were not well

2 Forexample forintercropping, noradopters most often report yieldelated motivations. This suggests that farmers expect lower yields

(per crop) if they use intercropping. Wh looking at the phrasing of the answers to the open question in this category, this seems to be
AYRSSR GKS OFr&asS o0So3d aNBRAZOSR @ASt R 27T -sanipld (i.& Grdérs/who abeNamilizr with | 2 6 SGS |
intercroppingbdi NB L2 NI bhe¢ (2 dzaS AG0X YIrye FINYSNER YSyYiA2ySR Y2UAdl GAz2ya
GY2NBE KIFNBSadG FNRBY 2yS LIX2060d ¢KAA YAIKG AYRAOIGS ydhdiepditk A & j dzSa
intercropping when actually they do use intercropping.
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understood or that the respondents did not report adopting a practice when they were actually using
it. It does not appear for all practices,&of course it is possible that certain benefits of a practice
were indeed perceived as a disadvantage by some farmers. Given the high frequency of this type of
responses, however, this does not seem likely.

In general, | find that among neadopters, labar restrictions seem to be the decisive argument for
most of the practices. Indeed, applying conservation farming basins, correct spacing and row planting
are relatively labouintensive at the time of planting, e.g. compared to broadcasting seeds. The onl
gender difference among neadopters appearing from this analysis, is that regarding minimum tillage,
male farmers consider labour requirements as their main motivation to not adopt, while female
farmers consider knowledge requirements the most importdrgbour requirements as a motivation

to not adopt minimum tillage may seem counterintuitive at first sight, since minimum tillage should in
fact require less soil preparation. However, a common practice in the research area is to burn the field
in order © clear and prepare land, which is also not labimtiensive. Moreover, it could be that
farmers experience or expect a higher workload from weeding throughout the season, or that these
survey questionsvere misunderstood, as discussed above.

5.2.2 Open questions - Adopters

Comparing noradopters to adopters, it seems that adopters are generally motivated by similar factors
as nonadopters. Conservation farming basins are an exception, in the sense that the majority of the
adopters (which were onl87 farmers in total) decided to use the technology because they wanted to
test or experiment with it.

As for noradopters, labour requirements play an important role in the decisions of adopters regarding
minimum tillage, correct spacing and row planting. Thisilarity can be explained since minimum

tillage generally is labotsaving in soil preparation, but might require more labour in planting and
weeding. At the same time, correct spacing and row planting may be relatively lattensive in soll
preparationt YR LJX ' yiAy3Is odzi OFly alF @S G4AYS Ay 6SSRAyY3
motivation that is often mentioned among farmers who use correct spacing and row planting. Hence,

it seems that for these technologies, both adopters and-adopters are motivated by the estimated

labour requirements, but they may base their estimations on a different phase in the season.

Most adopters of crop rotation indicate that they are mainly motivated by an increase in yields
resulting from this practice, wha farmers using crop residue retention are more often motivated by
enhanced soil quality. Lastly, farmers who use intercropping seem to be mainly motivated by higher
yields from the same plot.

5.3 Analysis of decision factors rated through closed questions

A similar analysis was conducted based on the answers to the closed questions. Graph 2 below shows
the average agreement scores for male and female farmers for each of the factors, combining all the
practices. It shows that all factors score betweesn8l 4,5 on average. This implies that generally, all

of the factors are considered to some extent. Yet, the expected effect on yields and the level of
knowledge of a practice are clearly the most considered, followed opinions of household members.
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Anotherinteresting conclusion drawn from this analysis is that there seem to be no big differences
between men and women when it comes to these factors.

Factors considered by gender, all practices combined
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Factors considered in adoption decision = Male m Female

Graph2: Factors considereth adoption decisiorby gerder, all practices combined

Table 11 below again shows the factors with the highest agreement score per practice, separately for

male and female farmers and adopers and radopters. Again, note here that factors with the highest
agreement score in their sufroup do not necessarily havesinificantlyhigher score than other

factors. The rating of different factors is often very clasgether.These results confirm the complexity

of adoption decisions, in which many different factors play a rokes is also illustrated by the rating

score graphs per practice in Appendixt he graphs show some differences between men and women,
adopters and noradopters and between practices, but more clearly confirm the similarity of the
patterns. Comparing the graphs also shows that for most practices, the product selling price is the least
O2yaARSNBR FIO0G2NE G 23S {idf 8 détdilsiol the d8a8tNdDres fat éadhy A 2 v &
factor and practice, see table X in Appendix 3.

Strikingly, table 11 below shows that knowledge and yield are the motivations with the highest rating
for each practiceagain with few differences between mendawomen.

Tablel1: Factor most considered in adoption decision, measured through agreement scores

Non-Adopters Adopters

Practice Male Female Male Female
Improved varieties Knowledge Yield Yield Yield
Minimum Tillage Knowledge Knowledge Knowledge/Yield | Knowledge
Crop Rotation Yield Yield Yield Yield
Crop Residue Retention Yield Knowledge Yield Yield
Intercropping Yield Yield Knowledge Knowledge
Correct Spacing Knowledge Knowledge Yield Yield
Row Planting Yield Yield Yield Yeld

Reading note: the table presents the motivation category that was mentioned most frequently t
respondent group in case (male/female, adopters/amopters), for each CSA practice separately.
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5.3.1 Closed questions - Non-adopters

Among noradopers of minimum tillage and correct spacing, most men and women strongly
considered their (lack of) knowledge in their decision. In the case of correct spacing, this probably has
to do with not knowing the advised spacing for different crops, while forirmum tillage it could
indicate that many farmers are not informed about this practice in general, or about how to manage
weeds and pests without tillage. Among Radopters of crop rotation, intercropping and row
planting, most men and women strongly cafesied the effect on yields of these practices when
deciding not to use it. This is suprising, since it would imply that farmers expect these practices to have
a negativeeffect on their yields, or no effect at all. Another explanation for this findinpas these

survey questions were not well understood by the respondents, or that they indeed strongly
considered yield but that in practice other factors were decisive.

T-test analysis on the different motivations per practice (i.e. not just the single imgxirtant one)

allows for more nuance, but still shows that there are only few significant differences between male
and female farmers. Detailed analysis results are included in Appendix 3. Regarding improved varieties
and crop rotation, male farmers codgr peer opinions more strongly than do females. They also
consider knowledge more strongly for minimum tillage and crop rotation, while for crop residue
retention women consider knowledge more strongly. For crop rotation and row planting, male farmers
consider opinions of household members more strongly than do female farmers, and for minimum
tillage they consider input costs more. Lastly, for correct spacing women seem to take land availability
more into account then men. Although most differences inngtare rather small and not consistent
throughout the practices, these findings are surprising because overall, they do not confirm the
hypotheses on gender differences in motivations. | expected knowledge, land, labour and opinions to
be more important r women than for men, but if anything these findings seem to confirm the
opposite: knowledge and opinions are more important to men.

5.3.2 Closed questions — Adopters

Looking at the adopters, it seems that for most farmers and for most practices, igithasfactor most

strongly cosidered when deciding to use it. Interestingly, knowledge also seems to play an important

role here, particularly for minimum tillage and intercropping. This implies that (lack of) knowledge can

not only be a decisive inhibity 3 FIlF OG0 2NJ Ay (SOKy2f 238 |R2LIGIAZ2Y O0A
LIN OGAOS>: a2 L oAttt y2i dzasS AG£€0xX odzi YlFe& I|faz2 ¢
GKAA LINF OGAOSs: a2 L oAttt dzaS AGéE0 @

T-test analysis per motivation and praaicagain shows few significant gender differences. The
exceptions are that female farmers consider opinions of household members more strongly then do
men when it comes to adopting improved varieties and correct spacing. This is in line with my
hypothesis.Regarding crop rotation, intercropping and row planting, the male farmers consider
knowledge more strongly than the female farmers. Lastly, male farmers also consider input costs more
strongly regarding intercropping, and for correct spacing men consigeptoduct selling price more
strongly than do women.

5.4 Conclusions

The hypotheses on gender differences are not confirmed by this analysis: overall there are only very
small differences between men and women when it comes to their motivations for (rsity a
technology. Land does not seem to be a decisive factor for women nor men. Even in a more detailed
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analysis of the factors at play (i.e. not only comparing ri@st important motivations), only few

significant differences between men and women enggtgut not consistenly throughout the practices

FYR AF FyedKAy3adX GKSAS RATFSNByOSa adAaA3asSad GKIFG
LINEYAYSY(l NRfS Ay YSyQa RSOAaA2ya O2YLI NBR (2 6;
find.

Although | did not find thegender differenceghat | expected, the main factors in CSA adoption
decisions are not suprising. Female and male farmers report that they strongly consider vyield,
knowledge and labour. It is interesting that labour is frequently tioered as the main motivation for

(not) adopting a practice in the open questions, but it is not one of the highest rated factors in the
closed questions. Moreovethe importance of labour did not strongly come to the fore in the
regression and decompomin analysis, so this is an interesting nuance from qualitative analysis.
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Chapter 6: Discussion & Conclusion

6.1 Gender gap analysis

When looking for connections within and implications of the results, it is useful to have an overview of
the differentsteps and factors that came into play in the analysis. Figures 1 and 2 below are a visual
overview of the complex web of contributing and inhibiting factors, based on the outcomes of the OLS
regression results of research question 1 as presented in chdptegure 1 concerns the factors that
influence link formation, CSA knowledge gain and improved maize adoption in the male sample, while
figure 2 corresponds to the female sample. The green arrows indicate positive effects, the red arrows
indicate negatre effects. The thicker the lines, the larger the relative effect on the dependent
variables. The arrow between CSA knowleggi®and CSA knowledgeoreis dashed since the effect

of knowledge gain on adoption was not measured directly, but the effekhofviedge score was.

The figures indicate that for both men and women, past experience with improved varieties is the most
important factor throughout the three steps in the learning and adoption process. Experienced farmers
are more likely to connect tthe CF in their village, gain more CSA knowledge and are more likely to
adopt improved maize later on. These effects also reinforce each other, as link formation positively
affects knowledge (gain), which again positively affects the likelihood of adogtimnmen, other
important contributing factors in this process are (R@gricultural comparability to the CF and
neighbours as a source of agricultural information.

For women, the picture becomes more complex with more different factors coming intpkplapast
experience and link formation are still important enablers throughout the process. Female farmers are
more likely to connect to the CF they have more resources (maize area, credit) and if the CF is also a
woman. This could be an indication o&timportance of social distance in information sharing. Kinship
ties, contacts for agricultural advice and male household labour all reduce knowledge gain among
women. An explanation for this could be that women who use these social resources also hed high
knowledge scores at baseline and therefore less knowlaghie. Government extension plays an
ambiguous role throughout the learning and adoption process for female farmers; boosting link
formation, but reducing knowledge gain and adoption probabifince agricultural extension is rare

in Nwoya district, it is possible that farmers who only rely on this source of agricultural information
have a relative information disadvantage. Lastly, female farmers who share agricultural information
through farmergroups are substantially more likely to adopt improved maize varieties.
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Figurel: Factors of ifluence in linking, learning and adoptiog male sample
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The decomposition analyses confirm the hypothesis that indeed male farmemsaeelikely to form

a link with the CF, gain more CSA knowledge and are more likely to adopt improved varieties. These
gender differences are reinforcing and mostly attributable to endowment differences, as opposed to
structural differences. The findingahwomen are less likely to connect to the CF and also have lower
returns kinship ties and information from neighbours, confirms the hypothesis that female farmers
have smaller social networks and/or benefit less from informal information sharing. Hovtlesgrare

more likely to share and benefit from information through farmer groups regarding adoption.

Since men have an endowment advantage in terms of past experience with improved varieties and
knowledge of CSA, this confirms the hypothesis that maleérs are less constrained by a lack of
knowledge than female farmers. Strikingly, the expectation that female farmers would face more land
and labour constraints (e.g. through a structural disadvantage from dependency ratio) is not confirmed
by the regresions nor the decomposition analysis. | do find that maize are and access to credit increase
the probability of link formation among women, and women also have higher returns to these assets
than men.

6.2 Conclusions

Firstly, e regression analysis showmat social learning as a tool to stimulate technology adoption
works. | find that exchanging agricultural information with a trained peer farmer (i.e. link formation) is
an important driver for knowledge gain and adoption of improved varieties. Iniffformal sources

of information, such as neighbours, kinship ties, farmer groups and communicator farmers, are
contribute more the learning and adoption process than formal sources of information, such as
government extension. This is particularly true foale farmers. The research thereby confirms the
findings of Katungi et al. (2006) in that social learning is a very important and effective source of
agricultural information for (Ugandan) smallholder farmers. It also confirms the findings of Yishay &
Mobarak (2014) in highlighting the importance of agricultural comparability and social distance
between farmers for effective learning.

Secondly, | find that learning by doing is a key factor in stimulating technology adoption. Farmers who
have past experiercwith growing an improved variety are much more likely to retain knowledge and
plant an improved variety later. The roles of experience and knowledge as key adoption enablers was
also mentioned by Kasirye (2013) and Shiferaw et al. (2015), among others.

Although these enablers concern male and female farmers, | also find gender gaps throughout the
adoption process of linking, learning and adopting. Female farmers are less likely to form a link with
the CF and have less past CSA experience, causing tivemefit less from social learning and learning

by doing than male farmers. The present study confirms the importance of knowledge and information
constraints which affect women more than men, as mentioned by Jack (2013). Moreover, | find that
regarding likk formation, access to credit is an enabling factor for women but not for men.

Throughout the learning process, past experience is the dominant driver of the gender gaps in
technology adoption. Male farmers are more experienced with improved varietigshwimakes them

more likely to link, learn and adopt than female farmers. Men are also have higher knowledge levels,
but this gender difference can largely be traced back to the difference in experience. The male
advantage of a higher probability of linkrfisation is also relevant, but does not play a significant role

in the explanation of the adoption gender gap.
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Based on the analysis of farmer motivations, | conclude that in their decision on using CSA
technologies, farmers mostly consider expected yield knowledge requirements. Many farmers also
indicate labour as an important motivation: among adopters it is a reason to save time (for example in
weeding), and for nomadopters it is a reason not to adopt a labentensive practice.

Strikingly, | inddSNE FSg 3ISYRSNI RAFFSNBYyOSa NBIFNRAYy3I FI N
confirm my hypothesis that female farmers would more strongly consider labour and land availability,
1y26f SRAIS NBIdZANBYSyida yR LIS2LX SQ& 2LIAYyA2Yyad

6.3 Limitations

Firstly,regression and decomposition analysis were carried out based on the gender of the respondent,
but some variables (e.g. asset indices) were measured at household level. Inclusioniodirseaold
divisions of labour, land and other resources in the anglysould have provided more nuanced
insights into constraints that women and men face. This was not possible for the present study, since
not all the relevant variables were reliably available on kftoasehold level.

Secondly, in the motivational analgsithere is a lot of room for noise in the interpretation of the

findings, especially regarding the open questions. Responses regarding main motivations were often
phrased ambiguously, making it difficult to categorize into type of motivation. Moreowareins that

some motivational survey questions were misunderstood by the respondents, especially ameng non
adopters. For some CSA practices, -adopters mentioned main motivations that were actuaty

favourof adopting the practice. Therefore it becararder to interpret whether they indeed used the

practice and which motivation was decisive. Phrasing the survey questions more specifically per
LINI} OG4AOS FyR RSOA&A2Y O2dAd R KSfLI 2 LINBGSyu GKA
retention thise S NKE§ 0 ®d ¢KAA ¢l & y20 R2YyS Ay (KS LINBaSyi
and operating the survey tool, but it clearly has its trades. Furthermore, complementing the survey

with qualitative focus group discussions on motivations wousw denefit the interpretation of the

survey questions.

6.4 Policy implications

An important policy implication of this research is that social learning can be used as an effective tool
to stimulate knowledge dissemination and technology adoption amongllsoider farmers,
complementing or taking the role of government extension. Farmers indicate that their main
motivations concern the effect on yield, knowledge requirements and labour requirements. Therefore,
for stimulating technology adoption it is imgant to not only inform farmers so they meet the
knowledge requirements, but also highlight the ways in which new practices improve yields and save
labour throughout the season.

| find that women face more constraints to link, learn and adopt than meackddf experience among
female farmers is the most important driver of this gender gap. Therefore, it seems relevant to
specifically target female farmers in order to improve awareness and knowledge of and particularly
experience witlagricultural practice. Participatory training on demonstration plots or communal land
could be a tool increase learning by doing. Furthermore, women could also benefit if (small amounts
of) seeds or other inputs were made easily available so they have fewer constraints to ries/
practice and become acquainted. | also find that women are more likely to adopt improved maize when
they share information through farmers groups. Therefore, including or targeting female farmer
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groups in agricultural extension, trainings and sblgarning strategies could be an effective way to
disseminate information and convince women.
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Appendix 1: Improved maize adoption disaggregated
by gender of the household head

Tablel12: OLS Regression results on adoption by gendf the household head

Male HHH Female HHH
N =510 N =146
Adj R= 0.3830 Adj R= 0.3862

Dependent variable:
Adoption of improved maize variety (yes=1) Coef. SE Sig. Coef. SE Sig.
CSA Knowledge score 0.044 0.006 0.026 0.009
Link etween farmer and CF (1=yes) 0.164 0.045 ok 0.075 0.083
Area planted with maize (ha) 0.045 0.018 o -0.011 0.055
Past experience with improved varieties (1=yes) 0.300 0.051 ok 0.507 0.105 b
Risk score (ranging32) 0.002 0.001 * 0.002 0.002
Dependency ratio -0.030 0.081 0.056 0.083
Housing index 0.015 0.035 -0.075 0.054
Distance to main road (walking minutes) 0.000 0.001 -0.001 0.001
Distance to agrodealer (km) 0.000 0.003 -0.005 0.004
No. of male agricultural workers irohsehold 0.043 0.024 * 0.003 0.030
Household used hired labour (1=yes) 0.023 0.044 -0.002 0.049
Household received credit (1=yes) -0.012 0.032 -0.006 0.042
Agricultural assets index 0.013 0.034 -0.026 0.038
Nonagricultural assets index -0.018 0.028 -0.040 0.045
Agricultural info from farmer group at baseline (1=yes) 0.056 0.066 0.089 0.089
Agricultural info from friend at baseline (1=yes) 0.073 0.086 0.062 0.075
Agricultural info from neighbour at baseline (1=yes) 0.034 0.042 -0.010 0.047
Agricultural info from government extension at baseline (1=yes -0.052 0.097 -0.196 0.137
No. of contacts agricultural advice at baseline 0.034 0.013 i -0.020 0.017
No. of friends at baseline -0.018 0.017 0.012 0.019
No. of kin at baseline -0.003 0.014 0.013 0.019
CF gender (1=female) -0.013 0.033 -0.038 0.041
Age CF > farmer (1=yes) 0.052 0.036 0.015 0.058
Education CF < farmer (1=yes) -0.001 0.007 -0.009 0.018
CF & farmer both have few agriculturasets (1=yes) 0.001 0.045 -0.096 0.062
CF & farmer both have few nonagricultural assets (1=yes) 0.006 0.045 -0.046 0.127

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from OLS estimation. Sample includes peer farmers only. Riegtedsic
the following additional control variables: constant, sullage indicator, respondent characteristics (education, gender, a
household characteristics (primary activity of the household head, group membership of at least one household et/

dummy variables on social distance between CF and farmer (differences in maize area, agricultural assetagmcutioral assets

between CF and farmer).

40



Tablel3: BlinderOaxaca Decomposition results on adoptidoy gender of the household head

Dependent variable:

Adoption of improved maize variety (yes=1) Coef. SE P>|z| N = 656
Panel A: Differential
Prediction_male sample 0.210 0.018 0.000
Prediction_female sample 0.068 0.023 0.002
Differ ence 0.141 0.029 0.000
Panel B
Endowment gap Structural gap

Coef. SE Sig. Coef. SE Sig.
CSA Knowledge score 0.040 0.015 b 0.071 0.042 *
Link between farmer and CF (1=yes) 0.005 0.006 0.008 0.009
Area planted with maize (ha) -0.003 0.013 0.016 0.017
Past experience with improved varieties (1=yes) 0.037 0.014 ok -0.010 0.007
Risk score (ranging32) 0.007 0.009 0.007 0.023
Dependency ratio -0.004 0.006 -0.053 0.071
Housing index -0.005 0.005 -0.067 0.048
Distance to main road (walking minutes) -0.001 0.002 0.009 0.016
Distance to agrodealer (km) -0.002 0.003 0.031 0.030
No. of male agricultural workers in household 0.002 0.027 0.016 0.015
Household used hired labour (1=yes) 0.000 0.003 0.020 0.052
Household received credit (1=yes) 0.000 0.001 -0.003 0.028
Agricultural assets index -0.007 0.010 0.040 0.054
Nonragricultural assets index -0.022 0.026 0.009 0.021
Agricultural info from farmer group at baseline (1=yes) 0.000 0.002 -0.002 0.006
Agricultural info from friend at baseline (1=yes) -0.002 0.003 0.001 0.008
Agricultural info from neighbour at baseline (1=yes) 0.001 0.003 0.009 0.013
Agricultural info from government extension at baseline (1=y¢ -0.001 0.003 0.003 0.004
No. of contacts agricultural advice at baseline -0.004 0.004 0.035 0.015 b
No. of friends at baseline 0.001 0.002 -0.059 0.051
No. of kin at baseline 0.002 0.003 -0.026 0.040
CF gender (1=female) -0.001 0.002 0.012 0.026
Age CF > farmer (1=yes) 0.004 0.015 0.010 0.018
Education CF < farmer (1=yes) -0.013 0.025 0.005 0.012
CF & farmer both have few agricultural assets (1=yes) 0.015 0.010 0.046 0.037
CF & farmer both have few nonagricultural assets €¥y 0.012 0.033 0.031 0.079
Total 0.115 0.053 -0.041 0.044

Notes: *** p<0.01, ** p<0.05, * p<0.1. Results shown are from Bli@#eraca decomposition after OLS estimation. San
includes peer farmers only. Regressions include the followingiaulitcontrol variables: constant, swillage indicator,
respondent characteristics (education, gender, age), household characteristics (primary activity of the household hee
membership of at least one household member), additional dummy varialesocial distance between CF and farn
(differences in maize area, agricultural assets and-agmcultural assets between CF and farmer).
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Appendix 2: Motivation rating scores per practice

Y-axes: average agreement score per factor considereatioption decision

X-axes: factors considered
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Appendix 3: T-test analysis on motivations

Tablel4: Average agreement rate per factor consideregger CSA practicébased on closed questions)

Nonadopters Adopters
Motivations by practice Male Female Sig. Male Female Sig.
Practice:Improved Varieties
Yield 4.497 4.414 4.704 4.817
(0.075) (0.085) (0.070) (0.078)
Product selling price 3.955 3.805 4.104 3.901
(0.095) (0.097) (0.095) (0.164)
Input costs (e.gseeds, equipment, pesticides) 3.760 3.678 3.741 3.676
(0.084) (0.088) (0.096) (0.144)
Availability of land 3.732 3.626 3.496 3.423
(0.098) (0.107) (0.133) (0.181)
Availability of labour 3.781 3.626 3.593 3.535
(0.097) (0.102) (0.121) (0.176)
Level of knowledge 4.531 4.391 4.474 4.423
(0.065) (0.067) (0.074) (0.116)
Opinion of household members 3.922 3.856 3.822 4.296 i
(0.086) (0.091) (0.110) (0.121)
Opinion of peers (e.g. friends, neighbours) 3.318 3.086 * 3.185 3.197
(0.089) (0.094) (0.108) (0.141)
Risk involved 3.693 3.569 3.348 3.465
(0.099) (0.090) (0.116) (0.166)
Practice:Minimum Tillage
Yield 4.164 3.921 4.400 4522
(0.093) (0.119) (0.275) (0.226)
Product selling price 3.261 3.050 3.450 3.348
(0.111) (0.126) (0.352) (0.292)
Input costs (e.g. seeds, equipment, pesticides) 3.962 3.561 xkk 4.200 3.957
(0.074) (0.105) (0.186) (0.213)
Availability of land 3.614 3.568 4.150 3.913
(0.101) (0.114) (0.233) (0.266)
Availabilityof labour 3.766 3.691 4.200 3.957
(0.091) (0.113) (0.156) (0.247)
Level of knowledge 4.495 4.295 * 4.400 4.565
(0.067) (0.086) (0.210) (0.187)
Opinion of household members 3.804 3.871 3.850 4.261
(0.089) (0.099) (0.284) (0.191)
Opinionof peers (e.g. friends, neighbours) 3.207 3.145 3.250 3.391
(0.087) (0.108) (0.307) (0.272)
Risk involved 3.679 3.772 3.733 4.000
(0.100) (0.110) (0.371) (0.195)




Practice:Crop Rotation

Yield 4.268 4.194 4.484 4.480
(0.111) (0.109 (0.054) (0.045)
Product selling price 3.134 3.155 3.201 3.052
(0.132) (0.129) (0.077) (0.074)
Input costs (e.g. seeds, equipment, pesticides) 3.670 3.456 3.824 3.838
(0.098) (0.110) (0.057) (0.049)
Availability of land 3.711 3.777 3.806 3.736
(0.128) (0.116) (0.065) (0.061)
Availability of labour 3.608 3.447 3.744 3.715
(0.109) (0.127) (0.067) (0.060)
Level of knowledge 4.155 3.767 *x 4.279 4.136
(0.106) (0.109) (0.054) (0.050)
Opinion of household members 3.639 3.291 * 3.894 3.880
(0.102) (0.107) (0.060) (0.055)
Opinion of peers (e.g. friends, neighbours) 3.200 2.898 * 3.312 3.345
(0.127) (0.123) (0.063) (0.056)
Risk involved 3.427 3.296 3.399 3.441
(0.154) (0.150) (0.078) (0.071)
Practice:Crop Rsidue Retention
Yield 3.889 4.101 4.526 4.423
(0.196) (0.167) (0.048) (0.054)
Product selling price 3.270 3.348 3.087 2.931
(0.188) (0.170) (0.080) (0.090)
Input costs (e.g. seeds, equipment, pesticides) 3.762 3.435 3.955 3.953
(0.144) (0.139) (0.055) (0.060)
Availability of land 3.365 3.348 3.568 3.628
(0.177) (0.173) (0.072) (0.077)
Availability of labour 3.540 3.609 3.628 3.686
(0.171) (0.158) (0.067) (0.075)
Level of knowledge 3.794 4.174 * 4.216 4.150
(0.1) (0.126) (0.049) (0.058)
Opinion of household members 3.397 3.406 3.955 3.916
(0.170) (0.151) (0.055) (0.063)
Opinion of peers (e.g. friends, neighbours) 2.984 2971 3.495 3.438
(0.170) (0.153) (0.057) (0.067)
Risk involved 3.609 3.386 3.583 3.663
(0.172) (0.164) (0.068) (0.073)
Practice:Intercropping
Yield 4.316 4.250 4.013 3.853
(0.088) (0.083) (0.072) (0.067)
Product selling price 2.910 2.779 3.438 3.364
(0.119) (0.122) (0.075) (0.067)
Input costs (e.gseeds, equipment, pesticides) 3.737 3.846 3.690 3.546
(0.079) (0.067) (0.059) (0.057)
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Availability of land 3.917 3.865 3.962 3.845
(0.083) (0.082) (0.068) (0.064)
Availability of labour 3.902 3.827 3.978 3.870
(0.072) (0.077) (0.065) (0.062)
Level of knowledge 4.278 4.135 4.268 4.015 ik
(0.075) (0.079) (0.056) (0.056)
Opinion of household members 3.895 3.904 3.850 3.796
(0.079) (0.070) (0.063) (0.056)
Opinion of peers (e.g. friends, neighbours) 3.564 3.663 3.169 3.140
(0.078) (0.074) (0.067) (0.059)
Risk involved 4.057 3.990 3.654 3.617
(0.085) (0.086) (0.072) (0.062)
Practice:Correct Spacing
Yield 3.946 3.800 4.529 4.459
(0.145) (0.152) (0.048) (0.040)
Product selling price 3.125 2.878 3.095 2.776 **
(0.142) (0.143) (0.089) (0.099)
Input costs (e.g. seeds, equipment, pesticides) 3.393 3.530 3.992 3.954
(0.128) (0.129) (0.051) (0.049)
Availability of land 3.455 3.800 * 4.049 4.087
(0.146) (0.129) (0.057) (0.054)
Availahlity of labour 4.036 4.070 4.280 4.260
(0.125) (0.122) (0.044) (0.043)
Level of knowledge 4.152 4.191 4.504 4.418
(0.124) (0.116) (0.039) (0.043)
Opinion of household members 3.625 3.670 4.038 4.179 *
(0.135) (0.132) (0.055) (0.053)
Opnion of peers (e.g. friends, neighbours) 2.946 3.087 3.648 3.750
(0.126) (0.126) (0.058) (0.062)
Risk involved 2.973 3.026 3.640 3.733
(0.133) (0.138) (0.076) (0.080)
Practice:Row Planting
Yield 4.542 4521 4533 4.443
(0.114) (0.071) (0.047) (0.043)
Product selling price 3.610 3.608 3.153 3.067
(0.166) (0.136) (0.081) (0.072)
Input costs (e.g. seeds, equipment, pesticides) 4.102 3.904 3.833 3.816
(0.134) (0.104) (0.050) (0.049)
Availability of land 4.034 4.068 3.793 3.759
(0.162) (0.116) (0.064) (0.058)
Availability of labour 4.288 4.137 4.000 4.032
(0.126) (0.100) (0.056) (0.048)
Level of knowledge 4.390 4.315 4.450 4.273 ok
(0.121) (0.097) (0.042) (0.041)
Opinion of household members 3.661 3.178 * 3.853 3.868
(0.152) (0.137) (0.059) (0.052)
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Opinion of peers (e.g. friends, neighbours) 2.864 2.849 3.312 3.326

(0.173) (0.157) (0.059) (0.055)
Risk involved 3.358 3.485 3.358 3.418
(0.185) (0.150) (0.077) (0.066)

Notes: *** p<0.01, ** p<0.05, * p<0.1.-fest results shown are means, standard errors included in parenthégeses irbold
indicate the motivation with the highest agreement score pergudup.
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