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Abstract

Why adoption rate of potentially profitable agricultural technologies in Africa remains low
is still puzzling. This paper uses a randomized control trial to study Ugandan subsistence
smallholders’ decisions to adopt cash crops. A unique way of eliciting farmers price and yield
expectations allows us to investigate the role of farmers’ ex-ante beliefs about crop profitability
on adoption decisions. We find that the provision of extension services increases oilseeds adoption
by 15%, and farmers who under-estimate oilseeds price at baseline are the most likely to adopt
the new crops. The results suggest that changes in expectations drive agricultural technology
take-up.
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1 Introduction

Impediments in commercial agriculture are among the most significant frictions to structural trans-
formation in Africa, where subsistence farming is still predominant. Over the past few decades,
agricultural productivity growth has been particularly slow in sub-Saharan Africa as compared to
other regions, for which a key explanatory factor is the low adoption rate of new farming technolo-
gies and systems (World Bank| [2007; Sunding and Zilberman, |2001; Meiburg and Brandt|, (1962).
Value chain development, particularly in cash crops, is one potential mean of fostering rural trans-
formation, increasing productivity and enhancing living standards of smallholder households in
developing countries (Ashraf et al., 2009 Barrett et al., 2018; Bellemare and Bloem, 2018). Yet,
the question as to why some farm households respond to the incentive for agricultural innovation,
whereas others do not, is still of great importance to both academics and policy makers. Using data
from rural Uganda, this paper investigates subsistence smallholders’ decisions to adopt profitable
cash crops (oilseeds) and potentially transition into commercial farming. We exploit the random-
ized roll-out of a national extension service program to specifically investigate the role of farmers’
ex-ante beliefs about crop profitability (i.e. price and yield expectations) in explaining adoption
choices.

Since the end of 1990s, the Government of Uganda has been committed to supporting the agri-
cultural sector by heavily investing in a nation-wide vegetable oil extension program supported by
both international donors and public-private partnershipﬂ The vegetable Oil Development Project
(VODP) aimed at increasing farm households’ income by boosting the production of vegetable
oil and its by-products for both domestic and regional markets. VODP employed a value chain
approach in support of the transition from subsistence to commercial farming by nurturing the
commercial relationships between smallholder farmers and processors (millers).

In partnership with the Ugandan Government, we designed and conducted a randomized eval-
uation of the scale-up phase of VODP (VODP2) in order to evaluate its effects on agricultural
productivity and household welfare. The intervention consisted of a package of services, including
technical and marketing information about oilseed crops production. We evaluate the one-year

effects of VODP2 exploiting the program’s random assignment across administrative unitﬂ as well

!The vegetable Oil Development Project (VODP) is a major collaboration between the Ugandan government and
the International Fund for Agricultural Development (IFAD). It has remained highly innovative since it introduced
a new crop (oil palm) to Uganda along with a new form of public-private partnership. The oil palm component has
been concentrated in the the southern part of the country and been completely out of our focus. Our analysis pertains
to the oilseeds component (i.e. groundnuts, sesame, sunflower, soy bean) that has been concentrated in the North
and Eastern area of the country. The total cost of the project is about USD 150 million (2 components), of which
USD 52 million is accounted for by the IFAD loan and USD 14.4 million comprises of the Government counterpart.
The total number of beneficiaries is nearly 139,000 households. Section provides more details on the program.

2The roll-out is across sub-counties, which are at an intermediate administrative level (between districts and



as unique data on farmers’ expectations about oilseeds profitability, i.e. individual beliefs on both
expected prices and yields, collected before and after the program.

The approach of eliciting ex—ante returns to technology adoption allows us to shed light on the
determinants of risky choices, since it is the returns perceived by individuals at the time of their
adoption decision that matter for actual choices which we only observe ex—post

|Attanasio, 2009). Indeed, while these beliefs are not necessarily correct, they do play a central

role in understanding investment choices. Systematic mis-perceptions about profitability, akin
to knowledge and information imperfections, can prevent technology adoption, thereby justifying
information-centered interventions.

This paper is related to an extensive literature on the low uptake of new technologies by small-
holder farmers in developing countries. Both supply—side (markets and exposure) and demand-side
(risk aversion and behavioral biases) constraints have been offered as explanations of low technology
adoption (Kondylis et al.,[2017; Ben Yishay et al., |2019DE| Several observational and experimental

studies have explored various ways of mitigating obstacles to adoption, such as the paucity of

access to product and financial markets and insufficient public investment in roads and other
infrastructures (Ambler et al., [2018; Karlan et al., 2014} Stifel and Minten) 2008). More recently,

other potentially interlinked explanations have been postulated, including lack of knowledge, time-

inconsistent preferences and incomplete learning (Ashraf et al., 2009; Duflo et al., 2011} Hanna et|

Al 2014).

The role information plays in new technologies’ adoption decisions puts the onus on the per-

formance of extension services, the transfer of knowledge and information failures in the process
of learning for adopting (e.g. [Feder et al., 1985, [1987; |Anderson and Feder, 2008; Waddington et|
2012; Bonan and Pagani, 2018; Deutschmann et al. |2019[)El However, technology adoption

represents a gamble on precisely which production function will be realized (e.g.
2019; Bold et al.; 2017). Thin and poorly integrated agricultural markets in developing contexts,

in conjunction with highly heterogeneous conditions, generate large variations in crop yields and
prices of agricultural products (Fafchamps| 1992; Barrett and Dorosh, [1996; Minten and Kyle, 1999;

Burke et all |2018). Hence, farmers use noisy information to form their ez-ante expectations about

the production function (i.e. forward looking decision making) when making adoption decision.

villages) with average 20,000 population.

3See |Magruder| 42018[) and |de Janvry et al.| 42017[) for a broader review.

4Existing evidence on the impact of extension services shows mixed results, and several studies have faced mea-
surement issues and other challenges in comparing results across programs (Anderson and Feder} [2008; |Aker] 2010;
[Maffioli et al., 2013} [Maertens et all |2018) Even when extension encourages farmers to adopt new practices, the
final impact in terms of the measurable increases in yields or profits is rarely detected (Beaman et al.| 2013). More
recently, other studies have documented the efficacy of delivering market (price) information, possibly through new
media devices (Jensen} 2007; |Cole and Fernando) 2018; [Fafchamps and Minten|, 2012} |Aker}, 2010)).




Their experience with the performance of a new technology on their land may be limited and typ-
ically, they do not directly observe technology under the full set of states of the world. Even in
case of familiar technologies with relatively high returns, learning opportunities may be restricted
by substantial heterogeneity across farmers (Suri, [2011)).

In the existing literature, evidence on the relevance of heterogeneity in returns to farm technol-
ogy is rather mixed (e.g. Barrett et al.,|2018), and generally comes from indirect methods which aim
to overcome the problem of self-selection (e.g. [Beaman et al., [2014; Jack, 2013). In this paper, we
take a more direct approach in investigating the extent to which heterogeneity in farmers’ expected
returns determines the decision to adopt by using ez-ante (i.e. prior to the adoption choice) farmer
level data on beliefs about future returns as well as their change after the information treatment.

Technology adoption and their accompanying potential returns are determined by farmers’
preferences, access to resources/inputs as well as other factors that may be determined at a more
aggregated level (e.g. the village or the district). Even after controlling for observable, unobserv-
able factors may bias the estimated relationship between technology adoption and realized returns,
usually observed ex-post (i.e. after actual investment choices). The current study surmounts this
difficulty by using two orthogonal sources of variation, i.e. a randomized controlled trial of extension
services and ez-ante expectations about the returns to adoption. Importantly, while considering
farmers’ beliefs about expected crop profitability, we distinguish between price and yield expecta-
tions, thus ascertaining the relative importance of technical and market sources of (mis)perceptions
that are relevant to farmers’ decision making process related to adoption. While the role of expec-
tations in human capital investment decisions (e.g. health, education, migration) has been recently
explored in the literature (Jensen, 2010; |Attanasio and Kaufmann, 2014; Wiswall and Zafar, [2015;
Delavande and Zafar, [2018; McKenzie et al. 2013; |Delavande and Kohler, |2016), our analysis pro-
vides what is, to the best of our knowledge, the first characterization of heterogeneous farmer
expectations in agricultural innovation and technology adoption.

We estimate that the program increased adoption of oilseeds by 3.7 percentage points and the
share of land allocated to oilseeds by 0.6 percentage points, which correspond to an increase of
about 15% and 17.5% relative to the control group at endline. We find a significantly positive
impact on a number of technical outcomes including use of fertilizers and improved seeds, non—
family labor, access to markets and marketing strategies (e.g. bulk sales), cash crop production
and productivity. Yet, we report modest effects on farm revenues and household welfare outcomes,
which is consistent with results from recent studies that did not detect a significant effect on farm
profits (e.g. Beaman et al., 2013]) and household economic well-being in the short—run (e.g. |Carter
et al., [2014).

Importantly, we find significant heterogenous effects on cash crop adoption. Farmers who under—



estimate oilseed price at the baseline (low expected price) are more likely to grow the new crop. In
particular, farmers whose expected price at baseline is lower than the actual market price (positive
price wedge) are more likely to adopt after being treated. In contrast, heterogeneity in yield
expectations did not have any detectable effect. Finally, we find that the program induces farmers to
significantly change and correct their beliefs about profitability exz—post, particularly by reducing the
wedge between expected price and actual retail prices. This holds especially for those systematically
underestimating the actual price at baseline, pointing to farmers revising their beliefs in a logical
WayE|

The exercise on heterogeneity leverages random variation in both technical and market infor-
mation and on pre-determined, non-randomized, variation in expectations. This raises the concern
that unobservables correlated with both expectations and other determinants of oilseed adoption
might drive our findings. We tackles this issue by investigating observable possible sources of het-
erogeneity in oilseed adoption, such as familiarity with oilseed and wealth, and our results are
robust to controlling for them simultaneously with our measures of expectations.

Our findings are in line with recent studies which show that farmers in developing countries re-
spond to innovation incentives when there are positive expected returns, even though the prevailing
uncertainty about profitability plays a crucial role in both take-up decisions and subsequent invest-
ment (Barrett et al., [2018;|Oliva et al., 2019). In a recent experimental study in Benin, Arouna et al.
(2019) establish the importance of price uncertainty in technology adoption. The study randomizes
different contract farming arrangements and the one that only includes an agreement on price has
the largest effect on smallholders’ performance, as large as other types of contracts with different
attributes in order to eliminate technical constraints. Similarly, an extensive body of literature
has documented that, if the technology is appropriate and expected profits are sufficiently high,
farmers can overcome obstacles to adoption, including bad institutions and poor roadsﬂ

Our results show that increased access to information through extension services has a positive
impact on cash crop adoption and technical changes among smallholder farmers in Uganda. In par-
ticular, low information (access) is mitigated by the provision of extension services, which enable
farmers to revise and correct their beliefs about crop profitability (in a logical way). We show that
farmers expectations on prices, but not on yield, are the main mechanisms underlying the adop-
tion switch, pointing to the key role of price uncertainty and market information in smallholders’

technology upgrade.

SHeterogeneous effects of profitability of expectations on oilseed adoption was not explicitly mentioned in the
pre—analysis plan but such dimension is listed among primary outcomes, in conjunction with adoption, improved
farming techniques and market linkages, in our theory of change.

5See discussion by Udry and Gollin https://assets.publishing.service.gov.uk/media/5c44c3d3ed915d3890c53f9f /Raising-
[agricultural-productivity-in-sub-Saharan- Africa.pdf]




Ultimately though, increased information leads to enhanced uptake but not performance, at
least in terms of short—term household revenues and income. One possible explanation is that
increasing revenues and income requires that farmers be properly integrated into the downstream
part of the value chain and doing so would take more than a year. Nevertheless, the lack of
significant effects on revenues and income may represent a threat to the ’follow-through stages’ in
oilseed investment and disadoption may occur if expected returns to technology adoption are not
realized over several years.

The rest of the paper is organized as follows. In Section 2, we describe the context and the details
of the VODP intervention along with the experimental design we developed. Section 3 summarizes
our panel survey data, while section 4 presents the empirical strategy and experimental results.
Thereafter, Section 5 presents findings related to the mechanisms underlying the results. Section 6

discusses the empirical results and concludes.

2 Experimental Design and Data

2.1 Program description

Agriculture is one of the mainstays of Uganda’s economy, accounting for 22 per cent of gross do-
mestic product (GDP) and engaging two-thirds of the economically active population (UBOS 2010,
2013). The vegetable Oil Development Project (VODP) is a flagship governmental development
project that was commenced in 2000 in collaboration with the International Fund for Agricultural
Development (IFAD). One key feature of this program is the strong leadership of the Government,
through the Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), which created a
conducive environment for the first large public-private partnerships in agribusiness in Ugandam
The overall goal of VODP is to increase household income of smallholders by revitalizing and
increasing domestic vegetable oil production, in partnership with value chain stakeholders (i.e.
millers and traders, input suppliers and cooperatives and other producer organizations and services).
To that end, this project helps farmers increase their production of crushing seeds and establishes
commercial relations to connect them directly to processors. VODP is highly relevant to government

policy, within the Plan for Modernization of Agriculture, as a source of growth, poverty reduction,

"The project is funded by the Government of Uganda (GoU), the International Fund for Agricultural Development
(IFAD) as well as private actors with contribution from major stakeholders following public-private partnership
arrangements. VODP was approved by IFAD’s Executive Board and by the Parliament of Uganda. Originally, the
total cost of this project was supposed to be USD60 million, consisting of an IFAD loan of USD20 million, USD33.1
million of co-financing from the private sector partner, USD3.8 million from the Government of Uganda and USD3.1
million from beneficiaries. However, due to an increase in the scale of the project, the private investor and the
Government raised their contributions to USD120 million and USD12 million, respectively, thus raising the total cost
to about USD156 million.



as a mean of fostering partnerships with the private sector for promoting import substitution and
export diversification.

VODP was developed in two phases: the first one (VODP1) ran for eleven years (until the end
of 2011) and was followed by a scale-up extension service program (VODP2), which was expected
to begin in new areas in 2014E| The oilseeds component of VODP2 targets groundnut, sunflower,
soybean and sesame, and aimed at reaching 136,000 smallholder households around four hubs (Lira,
Eastern Uganda, Gulu and West Nile) covering 43 districts in Uganda (see Figure .

VODP2 extension model entails the development of a competitive oilseed value chain by en-
hancing smallholders’ production and inclusion. Extension services are supplied by private service
providers and include three components: group formation and strengthening, technical services
for oilseed production and productivity, information about commercial/marketing strategies, mar-
ket information, access and linkages. One significant technical component is the farmer learning
platform, which is a form of applied research and technology transfer system on the latest noti-
fied /released varieties along with full package of practices on selected farmers’ fields. The objective
is to demonstrate the potentiality of the underlying technologies to both attending farmers and
neighboring farmers/ agenciesﬂ

Project activities are targeted at farmer groups. The latter may be already existing and active
groups or created for the purpose of the project. On average, groups comprise of 15 to 20 male
and members, and have a leader. Farmer groups are eligible to receive VODP2 project and to
participate our study when: i. They have been already formed for other previous projects and have
some degree of formalization (formal constitution, registration at the level of sub-county or district
city office); ii. They are interested in oilseed production; iii. They have available land in order to
implement the learning platforms; iv. They are not currently benefiting from other development
projects.

Due to both resource constraints in reaching all areas at the same time and for the purposes
of impact evaluation, the choice was made to gradually deploy VODP2 activities to the targeted
beneficiaries. Hence, in partnership with the Ugandan Government, we designed VODP2 with a

phase-in structure, which allowed us to implement a randomized controlled trial.

8The actual implementation of the program was delayed and began from 2016.

9The primary components of each block are: 1. technical services for increased oilseed production/productivity:
technology demonstration and farmer training on best agronomic practices; conservation agriculture; integrated soil
fertility management; integrated pest and disease management; post-harvest handling and storage; farm power and
mechanization such as the use of ox-ploughs and tractors; complementary enterprises such as apiary and livestock 2.
market linkages and access: bulking for produce and inputs; market information gathering and market intelligence;
negotiation and negotiation skills development; building commercial relationships with the market such as linkages
with seed companies, input dealers, oilseed millers, and financial institutions 3. group formation and strengthening:
mobilization and sensitization; farmer group needs assessment; training in group dynamics and management; action
planning; farmer group institutionalization through registration.



2.2 Sampling

The evaluation uses a phased roll-out of the VODP2 and employs a cluster-randomized block
design, where the blocks consist of sub—countieslg and clusters consist of farmer groups. The
sampling follows a multi-stage process for selecting sub-counties, farmer groups and farmers in
turn. We first randomly select a sample of 86 sub-counties in 15 districts to be assigned to the
treatment and control group. The selection is made from a list of 130 sub-counties deemed eligible
for expansion of VODP2 in the Northern and Eastern regions, provided by VODP2 management
unit (MAAIF). The selection is based on orographic and soil characteristics of the area in relation
to the development of oilseed production. In the final distribution of sub-counties, 23 and 63 are
in the Northern and Eastern regions, respectively.

The second level of sampling pertains to the selection of farmer groups, within each sub-county.
At this stage, we sample 8 farmer groups per sub-county, for a total of 688 groups. A list of farmer
groups that meets the eligibility criteria is obtained from the service providers contracted to deliver
VODP2, in collaboration with community development OPﬁCGSH From the list of eligible farmer
groups, 8 groups per sub-county are randomly selectedB

The third level of sampling pertains to the selection of farmers within farmer groups. At the
time of the household survey, we sample 4 farmers per group, for a total of 2752 farmersﬁ After
the selection of a farmer group, a meeting with the leader or a representative of the group is set
up by our survey team. During the meeting, the group level questionnaire and the household
level questionnaire are administered to the group leader. Accordingly, the list of other group
participants is obtained, and 3 members are randomly selected in order to be interviewed. A
total of 688 questionnaires are administered to group leaders or representatives and 2064 to other

members; overall our sample should be made by 2752 farmers. Net of missing observations, our

0Uganda regions are divided into 112 districts. Each district is further divided into counties and municipalities,
and each county is in turn divided into sub-counties. According to the 2016 General Elections Statistics, the total
number of sub-counties is 1403 (with on average 12,5 sub-counties per district). The average sub-county population
is 26,111, with a lot of variation across them. Finally, in the entire country, 5,842 villages are counted (41 village per
sub-county on average).

' At that time, our sole focus was on the already existing groups.

12FEven though the instructions for the random selection of groups have been made clear to all stakeholders, we
could not directly oversee the process. Therefore, we cannot guarantee that this was always strictly implemented.
However, this should not be a threat to our identification of impacts because the random assignment to treatment and
control group was performed after the identification of farmer groups and the baseline survey. Yet, if, for instance,
the selection process was biased towards most promising groups, as long as that was the case in all sub-counties, it
would cast doubts on the external validity of our results, but not on the internal validity.

13Decisions over sample sizes at all levels are guided by ex-ante power calculations. In particular, we base our
calculations on groundnut yield from Uganda reported by the World Bank Living Standard Measurements Surveys
(LSMS). Groundnut was chosen because it is one of the main crops that is targeted by the project and for which
yield information is easily accessible. Sample size was selected in order to detect standardized effect of 0.20 at the
significance level of five percent with a statistical power of 0.80.



working sample comprises of 2733 valid farmer level questionnaires@

2.3 Experimental design and data

For the purpose of impact evaluation, we exploit the roll-out structure of the VODP2 to implement
a randomized controlled trial. We focus on two oilseeds hubs in Uganda (Mbale-Jinja and Gulu
region) in the Eastern and Northern regions, respectively. They are encompassed by three private
service providers contracted by VODP2 management unit (MAAIF) to deliver the oilseed extension
program following the same terms of references. The research design was developed jointly with
VODP2 and service providers. The program is randomized at the sub-county level, which makes
it easy to reconcile program implementation constraints and research requirements. The phase-in
design involves a sample of eligible sub-counties that are randomly assigned to receive the treatment
in different points in time. In particular, one random group of sub-counties (treated group) is
assigned to receive the entire package of project interventions during 2017 /early 2018. The second
group (control group) was expected to receive the treatment in late 2018/early 2019 after the
endline survey administration.

We assigned the treatment, i.e. the moment when sub-counties receive the intervention, after
the baseline, stratifying at the level of district while using a random number generator. The list
was made available to VODP2 and service providers, but was not publicly disseminated. This, in
turn, allows us to rule out any type of selection arising from the (in)correct application of eligibility
criteria for group inclusion and sampling issues. In case there is a mistake in group selection, this
would not jeopardize the internal validity of our exercise, as randomization occurred at the later
stage. Figure [l]illustrates a map of the study areas and of the random assignment of sub-counties.

The surveys were fielded at both farmer and group level. The latter includes information on the
characteristics of the group (such as size, composition, scope, functioning and activities regularly
carried out). Farmer-level surveys gather information on general farm-household characteristics,
agricultural production (during the two previous seasons), skills and performance along with several
socio-economic variables. At the endline, we add questions to address the extension service activities
performed /received by both farmers and groups. Baseline data were collected between June and
September 2016 from all farmer groups, before any activity started in any sub-county that was
included in this study. The endline data were collected between July and October 2018, using the
same survey instrument as the baseline. Figure [2 illustrates the study timeline.

As is the case with any longitudinal survey, attrition was unavoidable. Attrition rate in this

survey was found to be relatively modest as of 7%. In absolute terms, of the 2733 farmers who were

14The reasons for the impossibility to use nineteen questionnaires are: severe data incompleteness and data loss.
We do not observe any systematic pattern in the geographic distribution of such cases.



surveyed at baseline, 189 were not resurveyed at endline. In Appendix [A] we show that natural
attrition is not differential across treatment and control groups. In addition, it is not significantly
predicted by any relevant covariates at baseline. We conclude that attrition was random, and hence

does not threaten the internal and external validity of our analysis.

3 Descriptive Statistics and Balance Tests

3.1 Respondent and household characteristics

In this sub-section, we use the baseline data to test the balance of the randomization experiment.
We present the mean of the specific variable measured at the baseline for the control group as
well as its difference from the treated groupF_S] Detailed descriptions on variables construction are
provided in Appendix [B]

We summarize household level variables in Table|l] Column (1) reports the mean and standard
deviation for the control group at the baseline and column (2) tests the initial randomization balance
between the treatment and control group. Panel A reports respondent characteristics, while panel
B shows household level general outcomes (some of these variables also find inclusion in the vector
of controls in the regression analysis described below). Respondents are mostly household head
(61% of the cases) and about half of them comprise of male (52%). 73% of respondents who
can read and write. Less than half (47%) have completed primary education, 37% and 5% have
attained secondary and higher education, respectively, while 11% have no formal education at all.
Households cultivate, on average, 6.6 acres of land organized in about 2.3 plots and dedicate about
233 days to farming activities every year. Seasonal revenues from crop sale are about 1,330,000
Ush while the typical household monthly income is around 230,000 USFH We also consider a set
of wealth indicators (including livestock and household assets), which we aggregate in a wealth
index using the first component obtained with Principal Component Analysis (PCA) (Filmer and
Pritchett], 2001). Column (2) illustrates that the randomization was largely successful since we do
not detect any significant imbalances between treatment and control groups for both the individual

and household level characteristics.

3.2 Oilseeds-specific outcomes

In Table |2, we show the crop specific balance tests. The layout is similar to that of Table

with the exception that four oilseed crops are now shown in each pair of columns. In general,

'5The exercise is conducted by regressing each baseline variable on the treatment dummy, with robust standard
errors clustered at the sub-county level.
16These figures correspond to 357 USD and 62 USD, respectively, at 2018 market exchange rate.

10



variables aggregate information coming from two seasons for each survey wave. More details on
the construction of variables are provided in the Appendix

Panel A of Table [2| summarizes the baseline adoption of oilseed crops at baseline at the exten-
sive (adoption rate) as well as at the intensive (shared of land cultivated with oilseeds) margins.
Groundnuts are the most adopted crop, and are cultivated by 43.7% of the households on about
10.9% of farmland. Soybean and sesame are each farmed by about 20% of our households sam-
ple on approximately 3.1% and 4% of farmland, respectively. Sunflower, the least grown crop, is
cultivated by 10.8% farmers on 2.6% of farmland.

The utilization of modern inputs on oilseed crops, summarized in panel B, varies substantially
across crops. The figures exhibit two key features. First, households consistently use more modern
inputs on soybeans and groundnuts, and relatively little modern inputs on sunflower and sesame.
Second, input usage is not positively correlated with adoption. As an example, the adoption of
soybean and sesame is around the same at the extensive and the intensive margins, but households
applied 367 kilograms of fertilizers and 370 kilograms of pesticides on soybean as opposed to 6 kilo-
grams of fertilizers and pesticides on sesame. Overall, the pattern is suggestive of complementarity
amongst modern inputs rather than sustainability, or at least as per the households’ perception.

Panel C provides an overview of labor contribution from various sources and its allocation across
the four oilseed crops. Total labor applied varies from 12.4 days for groundnuts to 3.5 days for
sunflower. The head and his/her spouse supply roughly an equal amount of labor on each crop. The
labor market is thin, with less than a day of outside labor used oilseed crops, with the exception
of groundnuts on which about 1.7 days of outside labor is used.

In panel D, we tabulate market access indicators, all of which are dummy variables comprising
of each specific oilseed crop, any sale of farm produce, purchase of seeds, bulk and group sale of
farm harvest, contact with value chain actors and sale to market actors. We find that 28% of
households cultivated groundnuts reported selling some of their harvest, the highest of any oilseed
crops followed by soybean (14%), sesame (12%) and sunflower (8%). We observe a consistent
pattern for the remaining market access indicators, with groundnuts and soybean being more
integrated in the market as compared to sesame and sunflower.

We summarize production and productivity outcomes in panel E. Groundnuts appear to be the
most productive crops with 170 kg per acre. Yields per acre average less than 100 kg for soybean,
sunflower and sesame. We observe the same pattern for total harvest (both in quantity and in
monetary value) and sale revenues, which indicates that groundnut is the most significant crop.

Taken together, the figures in Tables[[]and [2indicate that the randomization exercise succeeded
in generating treatment and control groups with similar characteristics at baseline. Looking at the

t-tests, we fail to reject the null hypothesis that the difference between treatment and control is zero
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in only 4 cases (or 3.1% of all the difference tests), precisely for ‘use of and expense for pesticides
for groundnuts in Panel B of Table [2| and “harvest in bulk/group” for soybean in Panel E. We
impute this to chance. Moreover, using a test of joint orthogonality, we are unable to reject (at any
conventional level) the null hypothesis that the average characteristics of farmers and their plots

are unrelated to assignment to treatment’|

3.3 Expectations about oilseed profitability

The individual level survey includes original data on farmers’ expectations on oilseed profitability.
Importantly, we consider both price and yield expectations in order to distinguish the market— vs
technical-related beliefs. We ask respondents about their beliefs pertaining to own expected price
and yield (per unit) at the end of the season if they were to grow each specific oilseed. We further
collect data on their beliefs about the average price and yield (per unit) faced by the average farmer
in the rest of the populationE

In order to measure the degree of bias in ex-ante beliefs on oilseed price and yield, we calculate
the wedge between farmer’s belief and the actual price and yield of each specific oilseed. For the
former, we use season and crop-specific retail prices, measured at the level of districts, provided
by Info Trade—AGMIﬂ For yields, we use the data on the average yields from the latest Uganda
2015/2016 Living Standard Measurement Surveys (LSMS) data, by focusing on the districts that
are included in our study. Wedges are expressed as percentage deviations from actual values, i.e.
they are built as the difference between actual and expected values, divided by the former.

Average expected yields, prices and their respective wedge for both treatment and control
group can be found in panel F of Table [2| and appear balanced across the treatment and control
group. At baseline, farmers were generally misinformed about oilseed yields and prices. Specifically,
respondents were over-estimating yields and under-estimating prices (i.e.average yield wedge is
negative while prices wedge is positive). Expected yields per acre were over 700 kg for sunflower

and groundnuts, 531 kg for soybeans and 393 kg for sesame, revealing enormous differences with

1"Results are not shown but available upon request.

8We collected farmers’ expectations about oilseed profitability from the following questions, which are asked for
each oilseed (i.e. groundnut, sunflower, soy bean, sesame): (i) Consider the hypothetical situation where you grow
[CROP]. Look ahead after the harvest, how much do you think the end-of-the-season PRICE (USh/Kg) of [CROP]
will be for you?. (i) Consider the hypothetical situation where you grow [CROP]. Look ahead after the harvest, how
much do you think the average YIELD (Kg/Acre) of [CROP] will for you? In addition to the questions above,
farmers were asked the following questions: ”Consider a typical farmer growing [CROP]. How much do you think the
end-of-season price (Ush/Kg) of [CROP] can be?” and ”Consider a typical farmer growing [CROP]. How much do
you think the end-of-season yield (Kg/Acre) of [CROP] can be?”

19The price data are taken from https: //agmis.infotradeuganda.com We aggregate monthly prices into annual prices.
Price data were available for 7 out of 15 districts. For the remaining 8 districts, we carry out the extrapolation by
using the average price data from the nearest three districts.
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the measured yields, as shown in panel E. The over-estimation is captured by the wedge values.
For instance, groundnuts’ expected yield as reported by respondent was more than 200% higher
than actual yield. Expected prices were lower than actual ones, except for sesame. Moreover, the
relative errors in price expectation averaged from 31.4% for sesame to 41.5% for groundnuts.

Collecting data on individual beliefs about expected returns of future hypothetical choices poses
some challenges, particularly in developing country settings, where respondents may have limited
formal schooling or training. Yet, there is a growing body of research which suggests that such an
endeavor is indeed possible if enough care is given to the design of the questionnaires, and this is
even more so if the focus is on the first-moment of the expected distribution of returns (Delavande
et al., 2011; Attanasiol 2009). We employ common protocols, trained enumerators and run accurate
survey piloting (in the same areas where we run the actual survey).

Despite these efforts, the proportion of missing values for profitability expectation variables is
non-trivial. We formally investigate the determinants of missing values and its consequences on
results in Appendix[A] First, we find that there is no correlation between the missing values in price
and yield expectations at the baseline. Second, as one would expect, response rate significantly
increases in familiarity with oilseeds, education levels and wealth. This has implications for the
external validity of the results, including these dimensions, whose application should be confined
to the most progressive and relatively well-off part of the study sample.

Given the difficulties in eliciting subjective expectations, we further check both internal and
external validity of our expectations data. To start with, since expectations are based on current
information, which can be a mixture of public and private information, we collect data on both
‘self-beliefs” and ‘population beliefs’, as mentioned above (see footnote . Hence, we compare the
two types of individuals’ beliefs in order to check whether our sample farmers report self-beliefs
that are systematically different from expectations related to the ’average farmer.” Moreover,
since extension services provide a type of public information (related to the average farmer), it is
important to determine whether population beliefs are significantly correlated to beliefs about self-
returns (if not, that may be a reason for non-relevance of the extension program). Differently said,
farmers may be affected by a public information program only if their self-beliefs are connected to
their 'population—beliefs’ (Wiswall and Zafar, 2015). In columns 1 and 2 of Table 4] we find that
our own expectations are positively and significantly associated with population beliestf]

In order to further assess the internal validity of the information on subjective beliefs, we test the

extent to which subjective expectations co-vary with observed respondents’ characteristics (Attana-

“YWe repeat the exercise in Table [4] after including the usual set of controls used throughout the paper and find
qualitatively similar results (the coefficient in column one slightly decreases with p-value=0.12. Results are not shown
but are available upon request.
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sio and di Maro), [2008; |Attanasiol [2009). We proceed by regressing baseline subjective expectations
on prices and yield on the characteristics of observable baseline farmers. The estimation results are
reported in Table 3| In column 1 and 4, we report the coefficients of the main set of covariates used
throughout the analysis. In columns 2 and 5, we add baseline adoption. Meanwhile we report the
coefficients attached to the KLK indexes for all families of outcomes at the baseline columns 3 and
6. We find in columns 1-3 that none of the covariates, when taken individually, is correlated with
price expectations. Significant associations however, are found between yield expectations and a
number of variables in columns 4-6. In particular, higher expected yields are found to be positively
and significantly associated with being the head of the household, female, more educated, wealthier
(both in terms of assets and land) and with deeper familiarity with oilseeds, intended as higher
probability of adoption, technical experience (higher productivity) as well as better linkages to the
market. These estimation results provide useful insights on the manner in which farmers tend to
form their beliefs on prices and yields. At baseline, farmers have similar price information that
they use to form their price expectations. To the extent that these smallholders are all price takers,
it is not surprising that price expectations are not correlated with any of the observable farmers
characteristics. Unlike prices (that are determined by the market), yields are presumably farmer
and even farmer- plot specific. For example, a household head who could allocate himself the
best household land would expect higher yields than another household member who is allocated
marginal land.

Checking external validity of the subjective expectations data usually involves more challenges
since data requirements for such an exercise are very demanding. Indeed, matching expectations
data with actual realizations would pave the way for external validation, but time-series expectation
data are rather rare and unique (see|Wiswall and Zafar, 2015). We collect such data before and after
the controlled trial, so that we can assess the extent to which subjective expectations predict actual
outcomes at the baseline in the first test. Table [4] shows the results of a model where actual yields
and priceﬂ are regressed on yields and price own expectations. We find that yield expectations
are positively and strongly significantly related to the actual realizations, measured both through
our survey and external data sources. Price expectations are also positively associated with actual

prices, although they are less precisely estimated@

21 Actual yields at the farmer level taken from the survey are used in column 3, while actual yields from LSMS are
used in column 4. Actual prices, in column 5, are taken from Trade-AGMIS.

22We repeat the exercise after including the usual set of controls used throughout the paper and find qualitatively
similar results. Results are not shown but are available upon request.
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3.4 Project take-up

Table [5| summarizes take-up rates of the project activities. The figures therein indicate that 71.5%
and 24% of farmers in the treatment and control groups, respectively, have been actually reached
by VODP2. This partial compliance appears to be applicable to most of the variables elucidating
the contents that are included in the extension package, i.e. field training on specific oilseed crop,
technical advice and market activities. It is possible that other extension projects were active in
both treated and control areas during the study period and farmers were unable to reliably identify
the program they received. This may limit our confidence in attributing project activities received
to VODP2 exclusively. Remarkably, the treated group appears to be significantly more exposed
than the control group along all variables, with the exception of the distribution of free inputs
by service providersF_g] However, the latter aspect strengthens the impact of the program upon
adoption. If the project was providing free seeds and inputs to the beneficiaries, the following
adoption would result as a mechanical effect that would cloud farmers’ true intention.

In wake of the partial compliance, in our empirical analysis, we report both the intent to treat
(ITT) effects and the local average treatment effects (LATE). For the latter, we use the variable
“VODP2 program take-up” in the models for general farmer level outcomes, and the set of specific

training dummies in oilseed-specific models, as explained in the following section.

4 Empirical Strategy and Results

4.1 Specifications and identification

We start the impact analysis by focusing on the intent-to-treat (ITT) effect, which measures the
average effect of being randomly assigned to VODP2, regardless of actual take-up. Given that
the extension service program specifically focuses on four oilseeds (groundnut, sesame, soy bean,

sunflower), we run a pooled regression with crop fixed—effects as follows:
Yicjd,i=1 = ao + B1Treat; + v Xicjq1—=0 + 0Yicjd,t=0 + We + fa + €ijd (1)

where ¥;.;q+—1 denotes farmer’s i outcome of interest for oilseed ¢ in sub-county j in district d at
the endline; Treat is an indicator variable that takes the value one if the sub-county was assigned
to the treatment group, and zero otherwise, w. are crop fixed—effects and ug are district fixed
effects, where districts are the stratification variable. y;.;q—orepresents the outcome measured at

the baseline, whereas X;;4;—¢ is a set of individual and household level controls, including gender,

25V ODP2 did not envisage any input distribution, with the exception of the inputs that are deemed necessary to
set up the learning platform.
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education, land size, agronomic skills, and household wealth index, all of which are measured at
the baseline. The parameter 31 identifies the ITT effects. Standard errors are clustered at the level
of sub-county, which is our unit of randomization. We explore heterogeneity effects across different
dimensions measured at the baseline by adding the main and interaction terms to the equation
above.

We further estimate the crop-specific LATE using the following system of two equations,

whereby the treatment assignment is used as an instrumental variable for receiving VODP2.

Yicjdt=1 = Ao + MVODP2icjq + 7Xijat=0 + 0Yicjat=0 + we + pd + Ei¢jq (2a)
VODP2;jq = mo + mTreat; + mXija1-0 + T2Yicjdt—0 + We + fid + Ereja (2b)

where VODP2;.;4 indicates whether farmer ¢ in sub-county j in district d self-report to receive
oilseed—specific extension services ¢ within the VODP2 project. All the other variables are defined
as above. We use the system of equations and to estimate the LATE, using Treat;
serving as an instrument for the take-up variable in VODP2;.;4. We report the F test of excluded
instruments, as a test for weak instrument.

Identification of the LATE rests on some assumptions (Angrist et al.,[1996; Imbens, |2014; Imbens
and Angrist, [1994). The first one is being allocated to the treatment increases the probability to
take-up. We test the first stage condition by estimating equation in Table in Appendix
C. Second, the assignment in VODP2 must be random. The randomized control design along with
Section above provides evidence to support the assumption that the assignment to treatment
is random.

Finally, for the set of outcomes that are not oilseed-specific, we estimate farmer level regressions,
similar to (1)) for ITT:

Yijai=1 = oo + pr1Treat; + v Xijat=0 + 60Yijdt=0 + ua + €ijd (3)
and similar to for LATE:

Yijdt=1 = Ao + mVODP2;;4 + vXjja =0 + 0Yijat=0 + fta + €ijq (4a)
VODPQijd = 7o + 7T1Treatj + ﬂXijdﬂg:Q + T2Yijd,t=0 + Hd + E?jd (4b)

where VODP2;;4 indicates whether or not farmer self-report to take up any activities within the
VODP2 project. All the other variables are defined in the following manner.
We account for a number of outcomes using multiple hypothesis testing in two ways. First

we create a family-specific index for all outcomes in the family. Such index, proposed by [Kling
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et al. (2007)), henceforth KLK index, is constructed as the equally weighted average of z -scores
of its components, with the sign of each measure oriented so that more beneficial outcomes have
higher scores@ Second, we test the Family-wise Error Rate (FWER) across indexes by adjusting
their respective p-values following the Hochberg step down procedure (Hochberg, |1988). These are
reported under the standard coefficients’ p-value that refer to the KLK indexes.

As robustness checks, we estimate the following alternative specifications. First, we re-estimate
the ITT and the LATE dropping all control variables with the exception of the lagged outcome and
the strata fixed effect. Second, we re-estimate the LATE as in using the general variable for
VODP2 activities take-up. Results are reported in Panel A and B in Tables to in Appendix

C. Overall, results hold under the different alternative specifications.

4.2 Impact on oilseed adoption

We report the estimated impact on farmers’ adoption of oilseed crops in Table [f] In each column,
we report both the ITT estimate and the LATE in the third line. First, we find that the program
has a positive and significant effect on the adoption of oilseed crops. In column 1, we find that the
exposure to the program increases the probability of adopting by 3.7 percentage point. The point
estimate is statistically significant at the 1% level, and corresponds to an increase of 15.10% relative
the control group. This finding at the extensive margin is corroborated by the program impact
at the intensive margin shown in column 2, where we show that share of land allocated to oilseed
crops increases by 0.063 percentage points. Although this point estimate is relatively small, it is
precisely estimated (significant at the 1% level) and translates to 17.63% increase relative to the
control group. In column 3, we show the effect on the KLK index. The point estimate is 0.081 and
significant at the 1% level whereas the p-value corrected for multiple hypothesis testing is 0.014.
This confirms that that the program unambiguously increased the adoption of oilseed crops at both
the extensive and the intensive margins.

We report the LATE in the second row. In the last row, we show the F-statistic of the null
hypothesis that the coefficient of the excluded instrument is zero in the first stage regression, which
is always largely rejected (Stock and Yogo, [2005). We report the findings of the first stage of
model |2/ in Table As expected, treatment assignment is a strong predictor of project activities
take-up.

The LATE point estimates in Table [f] indicate that among households who were induced to
take-up VODP2 in wake of the treatment, adoption rates of oilseed crops increased by 47.7 per-

centage points, whereas the share of land allocated to oilseed crops increased by 8.03% percentage

24The z-scores are calculated by subtracting the control group mean and dividing by the control group standard
deviation.
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points. Both coefficients are tightly estimated, being statistically significant at the 1% level. These
estimates are more than 10 times the estimates of the I'TT, suggesting that adoption was defini-
tively higher among the households that took-up the treatment than the average household in a

treated sub-county.

4.3 Adoption by profitability expectations

In what follows, we formally explore the extent to which farmers’ ex—ante beliefs as well as per-
ceptions on profitability (i.e. price and yield expectations) influence adoption decisions. We start
by examining the manner in which the response to the treatment varies with beliefs in prices and
yields at baseline. Subsequently, we demonstrate how the information delivered by the program
contributes to shape (and revise) farmers’ expectations on oilseed price and yields.

We first test heterogeneity treatment effects by including expectations at baseline along with
its interaction with treatment in equation above.

Estimates are reported in Table [7] In columns 1-4, we investigate the extent to which the
treatment effect on adoption varies with heterogeneity in expected profitability at baseline. We
measure the expected profitability by expected yields in column 1 and expected price in column 3.
Additionally, we consider the wedge (i.e. percent deviation) between expected yields and observed
yields (column 2) and expected price and retail price (column 4).

The point estimate of the interaction term is negative and statistically significant at the 5%
level in column 1, thus indicating that the treatment effect is larger the lower expected yield is
at baseline. To picture, with the treatment effect on the vertical axis and expected yield on the
horizontal axis, the treatment effect reaches its highest level when the expected yield is zero and
the treatment effect is found to be downward slopping. Price expectations heterogeneity has similar
effects, as seen in column 3. Again, the interaction term is negative and statistically significant
at the 1% level. Hence, farmers who underestimated oilseed price at baseline were more likely to
alter their adoption decisions due to the treatment. We report heterogeneous effects across yield
and price wedge in columns (2) and (4). In column (2), the coefficient of the interaction term is
statistically indistinguishable from zero: it is small in magnitude and noisily estimated. Conversely,
the interaction term in column 4 is positive and statistically significant at the 1% level. Hence, the
treatment was found to be more effective when it enabled farmers to correct their perception on
prices when they were correcting their perceptions relating to fields

Overall, the estimates point to the role played by expectations, in particular by price expecta-
tions, in terms of adoption decisions. The value of extension service programs seems to be larger for
those with low expectations/higher wedge (with low information), as compared to better informed

farmers. Put differently, price uncertainty may significantly deter cash crop adoption.
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A potential concern is that profitability expectations are picking up the effects of some unob-
servable variables. Specifically, it is plausible that treatment effects vary with a certain number
of variables that are measured at baseline, whereas profitability expectations are correlated with
them. For example, farmers who are more familiar with oilseeds or better—off may be better
informed about oilseed yield and price. In order to address this pressing concern, we explore het-
erogeneity in farmers’ familiarity with oilseed (i.e. having ever cultivated an oilseed crop and having
grown it at the baseline) as well as household wealth (i.e. total land and wealth index) at baseline.
These estimates have been reported in columns 5-8. The coeflicient of the interactions is found to
be consistently small in magnitude and not statistically significant at any reasonable level. While
this is not a definitive proof, it is reassuring to notice that the treatment effects do not change with
some of the variables that may be correlated with profitability expectations.

In Table [C.9] in the Appendix, it is shown that the results are robust to the simultaneous
inclusion of all the dimensions of heterogeneity considered in Table[7] to account for possible cross-
correlations among the dimensions of heterogeneity. The results elucidated in Table [7]above provide
some strong evidence that the treatment effect on adoption is indeed heterogeneous across price
and yield expectations of farmers at baseline.

As discussed in subsection data on expectations are notoriously difficult to elicit. A con-
sequence is that expectation variables usually contain a fraction of missing values. We now briefly
discuss how missing values might have affected our study’s results. In Appendix [A] we analyze the
determinants of missing values in expected yield and price at baseline. In addition, we demon-
strate that the probability of missing values for the expectation measures is not correlated with
the treatment; hence, missing values do not threaten the internal validity of the exercise. However,
some systematic patterns do arise when we look at the correlates. As expected, farmers who did
not adopt oilseeds at the baseline, were less educated and poorer were less likely to report yield
and price expectations. As a robustness check, we repeat the analysis in Table [7] on the restricted
sample of households reporting expectations at both baseline and endlin@ The results are dis-
played in Table The estimates of yield expectations and wedge in columns 1 and 2 decrease
in size and are less precise, but still have the same signs as shown in Table The estimates for
price expectations and wedge in columns 3 and 4 are broadly similar to those that are shown in
Table both in terms of magnitude and size.

25This is the sample that has been used in the regressions in Tables [8| and El
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4.4 Change in profitability expectations

In the former section, we show that treatment effect on adoption is heterogeneous across farmers
expectations and those with higher (price) wedge are more affected by the intervention. In order
to understand whether expectations are a main mechanism for farmers’ technology switch, in this
section we test whether or not the extension service program has a causal impact in changing
farmers expectations. More specifically, we report ITT and LATE results as above in Table
where the dependent variable is either yield or price expectations at the endline (columns 1 and
2). We do the same while using the yield and price wedge as outcome variables (columns 3 and 4).
According to the results, the treatment has a causal impact in changing farmers’ price expectations
(columns 2 and 4) but does not have any effect on farmers’ beliefs about crop yields. The ITT
estimate in column 2 implies that farmers exposed to the treatment revised expected prices up
by 145 UShs, statistically significant at the 10% level. The difference between the expected price
and observed retail shrunk by 264 UShs. The ITT estimates and the LATE in columns 2 and 3
are found to be remarkably similar. This suggests that information on price is shared within the
sub-county so that farmers in treated sub-counties ended up with the same information set whether
or not they took-up the program.

We further explore farmers’ revision of their expectations by explicitly considering farmers who
over-estimated yields and prices from those who under-estimated at the baseline. Table [9] exhibits
the estimation results. We focus mainly on price expectations in columns 1-3 since the estimates of
yield expectations in columns 4-6 are imprecise. The dependent variable is the wedge in expected
price, i.e. the percentage deviation from actual price, at endline (it is positive for respondents
who under-estimate the market price and negative for those under-estimating it). In column 1,
the treatment effect is estimated at -0.0441 and is found to be significant at the 1% level, which
is equivalent to revising expected price up by 441 UShs. The coefficient of the interaction term
(between wedge at baseline and treatment) is 0.0392 and significant at the 10%, thus indicating
that the size of the revisions is sensitive to the magnitude of the initial error. In particular, the
adjustment in response to the treatment, i.e. the reduction in endline price expectations wedge,
is higher for farmers with a smaller baseline wedge in price expectations. Column 2 reveals that
the treatment does not have any differential impact on the price wedge for farmers under vs over-
estimating the market price at the baseline, on average. In column 3, we consider the triple
interaction, by allowing the effect of the treatment to vary with the size of the wedge separately
for those under and over-estimating the market price. We find that the entire treatment effect on
the wedge reduction is attributed to farmers underestimating the market price. We interpret this

result as evidence that farmers revise expectations in a logical way, which in turn, supports the
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significant role of ex—ante farmers beliefs as a significant driver of farmers adoption choices.

As discussed earlier, due to non-response, the measures of oilseeds profitability expectations are
subject to missing values. The above analysis is contingent on the sample of farmers with non-
missing information in both waves. We relax the restriction by repeating the exercise excluding
from the controls the outcome variable at the baseline. This, in turn, allows us to restrict the
sample to non—missing observations only at the endline. Results, reported in Table are very
similar to those in Table [§| Evidently, non-missing responses to the questions about oilseed prof-
itability expectations are significantly correlated with the treatment assignment@ The simple fact
of reporting could be viewed as an outcome of the program. This suggests that the interpretation

of results in Tables [§] and [J] should be interpreted as conditional on reporting the information.

4.5 Impact on intermediate outcomes

In this section, we investigate the impact of the program on a set of intermediate outcomes, namely,
the use of farm inputs (Table[L0)), labor allocation (Table and access to markets and/or market-
ing strategies (Table . Starting with input use in Table we reveal the effects of the program
on fertilizers (columns 1-3), pesticides (4-6), improved seeds (7-8), and on an aggregate KLK index.
Our estimates indicate that the program increased expenses on fertilizers and the use of improved
seeds. The former increased by 353 UShs, whereas the latter increased by 0.026 percentage points.
The point estimates are significant at the 5% and the 1% levels, respectively. The estimated effects
are large in relative terms, translating to 163% and 26.7% increase as compared to the control
group. The effects on the remaining outcomes in this Table are imprecisely estimated, but are pos-
itive, with the exception of the effect on pesticide expenses, which is found to be negative, albeit
very small in magnitude. However, the program’s overall effect on these sets of outcomes is positive
and significant, as reflected by the estimated impact on the KLK index in column 9, although the
effect is not robust to the multiple hypothesis correction.

In Table 11| we report the program effect on labor allocation. More specifically, we estimate the
program effect on farm labor supply on oilseed crops. We consider total labor in column 1, labor
from the household head, his spouse and other family members in columns 2-4, hired non-family
labor in column 5, as well as a KLK aggregate index in column 6. The program effects in column
1-4 are consistently positive, but imprecisely estimated. There seems to be an increased use of
outside labor; the point estimate is 0.355 and statistically significant at the 1% level. The effect on
the KLK index is also found to be positive and significant at the 10% level, but does not survive

to the multiple hypothesis correction. When taking these estimates at face value, it appears that

26 About 50% and 44% of treated and control farmers respond to the questions on yield expectations at the endline,
respectively. The difference is significant at 1% confidence level. Similar figures are applicable to price expectations.
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the program prompted farmers to hire more outside labor. It can be speculated that the need to
hire outside labor stems from the adoption of oilseed crops. The size of the LATE (4.447) provides
some supportive evidence to that end. There are two possible ways in which adopting oilseed crop
can lead to an increased demand for outside labor. First, it is plausible that oilseed crops are more
labor intensive than the existing crops, so that reallocating land away from existing crops towards
oilseeds leads to an increase in labor demand. Second, when it comes to cash crops, certain farming
tasks may need to be performed at specific periods of the crop cycle in order to ensure quality.
Family labor may then be insufficient in certain periods of the farming season, thus leading the
household to hire outside labor.

The program’s impacts on access to markets and marketing strategies are shown in Table [12]
We find a positive and significant treatment effect on the likelihood of selling (any) oilseeds in
column 1 and on bulk/group sales in column 3. The ITT point estimates imply an increase of 2.5
percentage point for oilseeds sales as well as an increase of 0.06 for bulk sales. Although these point
estimates are small in magnitude, they translate into substantial relative changes. Compared to the
control, sales of oilseeds increased by 19.7% and bulk sales increased by 73.3%. We do not detect
any significant effect on buying seeds through the market (column 2), contacts with value chain
actors (column 3) and sale to market actors. Although the effect on the aggregate KLK index
is positive, significant and strong enough to pass the multiple hypothesis correction, the figures
indicate that the program was not successful at linking farmers to the market, particularly with

the value chain actors.

4.6 Impact on productivity and farm revenues

Finally, we estimate the effects on farm productivity, total output and household income. We report
the impact of the program on farm productivity in Table We measure productivity by physical
yields (kilograms per acre) in column 1 and the monetary value of harvest per acre in column 4
by applying market prices to the quantities harvested. The point estimates are all found to be
positive and statistically significant at the 5% level. The figures imply an increase of 26.89% in
physical yields and 30.03% in yield value in comparison to the control group. Those are substantial
gains, given the relatively short duration of the program and its variability in intensity. While the
productivity gains are noticeable, we do not detect any significant effect on total harvest in column
2, harvest value in column 3, revenues from sales in column 5 as well as on the aggregate KLK
index in column 6. Although the estimates coefficients for these outcomes variables are all positive
and in fact large in some cases, they are imprecisely estimated, thus making it difficult to rule out
the null hypothesis that the program did not have any effect.

In Table we investigate the impact of the program on a number of household level out-
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comes, including total cultivated land, total household farm labor supply, household farm income,
household income from labor sale, and wealth index. In addition, we report the estimate on the
aggregate KLK index based on all these variables. Overall, the effects are imprecisely estimated,
with the exception of sesame in column 5. We do not detect any significant effect on any of these
household level outcome variables.

The results presented suggest that VODP2 has positive and statistically significant effects on
cash crops adoption, use of inputs and productivity; however, the magnitudes are modest. On the
other hand, the program has little effect on final outcomes in terms of revenues and well-being.
These findings are in consonance with the results of several studies which did not find a significant
rise in household income following an increase either in technology adoption (e.g Beaman et al.,
2013) or in the short run (e.g. Carter et al., [2014)).

5 Conclusion

In this paper, we use a randomized controlled experiment in order to estimate the causal impact of
a large-scale agricultural extension program run by the Government of Uganda on oilseed adoption
and downstream outcomes among smallholder farmers in the country. The extension program is
a bundled intervention that provides technical training and market information to farmers. The
services are supplied by private providers through farmers groups and value chain nurturing. A
critical component was supposed to provide farmers with technical information in addition to the
correct information on the returns to oilseeds, including information on prices, yields and access to
market.

We find that the program significantly increased the adoption of oilseed crops. At endline,
adoption rates and share of land allocated to oilseed crops increased by 15.10% and 17.63% in the
treated group when compared with the control group. These gains are indeed substantial, given
that the program lasted less than a calendar year. We further underpin the importance of price
expectations on farmers’ adoption decisions. In particular, we find that farmers with low expected
price of oilseed crops at baseline are more likely to adopt. Specifically, farmers whose expected price
at baseline is smaller than the actual market price are more likely to adopt after being treated.
Moreover, by finding that the program updates and corrects farmers’ beliefs about profitability,
particularly by reducing the wedge in expected price, we show that price uncertainty rather than
technical mis-information plays a key role in farmers’ adoption choices.

Taken together, our findings confirm that market information is key in farming choices, even
though higher uptake is not coupled with better performance in terms of short—term household well-

being. This is particularly supported by the modest impact we find on farm household revenues
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and income. If lack of information and ambiguity about future crop profitability — especially in
terms of expected price — may restrict adoption rates, lack of proper farmers’ integration into the
downstream part of the value—chain may pose a threat to the ’follow—through stages’ in oilseed
development. Put succinctly, disadoption may occur if expected returns to technology adoption
are not realized. Impact evaluations are usually of specific interventions in a specific context. It is
possible that these results cannot be generalized to different contexts. However, they contribute to
the provision of systematic and causal evidence on the efficacy of national and international efforts
to spur agricultural technology innovation and cash crops in Uganda, where agriculture continues

to be one of the mainstays of its economy, engaging two thirds of the active population.
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Figures and Tables

Figure 1: Map of the study areas
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Table 1: Summary statistics and balance at household level

(1) (2)

Control mean ITT

PANEL A: Respondent characteristics

HH head 0.604 0.00452
(0.489) (0.0336)
Male 0.623 0.000
(0.485) (0.0338)
Can read 0.748 -0.0260
(0.491) (0.0253)
Can write 0.741 -0.0184
(0.495) (0.0255)
No education 0.0960 0.0166
(0.295) (0.0193)
Primary education 0.484 -0.0157
(0.500) (0.0255)
Secondary education 0.379 -0.0111
(0.485) (0.0269)
Above secondary education 0.0410 0.010
(0.198) (0.009)
PANEL B: HH level general outcomes
N. of plots cultivated 2.293 -0.107
(1.245) (0.0777)
Total land 6.648 0.349
(10.07) (0.923)
HH days of farm work 233 -6.356
(132) (8.581)
Revenues from crop sale 133.6 -19.06
(323) (22.46)
HH monthly labour income 23.56 1.640
(51.74) (3.380)
Wealth index -0.0159 0.0318
(1.945) (0.102)

Note: This table reports household level summary statistics and assesses balance across groups using data from the
baseline survey. Variables are described in Appendix [Bl Total cultivated land is expressed in in acres, revenues from
crop sale and HH labour income are in 10,000 Ush. Column 1 shows the summary statistics (mean and standard
deviation) for the control group at baseline. Columns 2 reports an Intention to Treat (ITT) estimate of the difference
in means (and robust standard error clustered at the sub-county level) between the treatment and control group.
The sample size is 2733. Asterisks denote statistical significance: *p < 0.10, **p < 0.05, ***p < 0.01.
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Table 2: Oilseed-specific summary statistics and balance

(1) (2) (3) 4) (5) (6) (M) (8)
Soyabean Sunflower Sesame Groundnuts
Control ITT Control ITT Control ITT Control ITT
mean mean mean mean
PANEL A: Adoption
Adoption 0.222 0.0236 0.108 -0.00462 0.210 0.0171 0.437 0.00416
(0.416)  (0.0429)  (0.310)  (0.0380)  (0.408)  (0.0627)  (0.496)  (0.0525)
Share of land 0.0309 0.00470 0.0256 -0.00271 0.0400 -0.00256 0.0679 0.000173

(0.0784)  (0.00746)  (0.0935)  (0.0124)  (0.102)  (0.0134)  (0.109)  (0.00995)

PANEL B: Inputs

Fertilizer use 0.0344 -0.00592  0.00659  -0.00148 0.0110 -0.00149 0.0491 -0.0133
(0.182) (0.0101)  (0.0810) (0.00303) (0.104) (0.00449) (0.216) (0.0105)
Fertilizer quantity 367.1 -171.7 60.65 -11.14 6.214 -6.212 359.6 300.5
(4826) (165.0) (1739) (60.26) (205.3) (5.537) (4107) (415.5)
Fertilizer expense 0.0382 -0.00751 0.0228 -0.0127 0.000621  -0.000621 0.0608 0.0133
(0.511) (0.0214) (0.473) (0.0141) (0.0205)  (0.000554)  (0.828) (0.0471)
Pesticide use 0.0278 -0.00883  0.00879  -0.00148 0.00366 0.000723 0.0542 -0.0220*
(0.165)  (0.00858)  (0.0934) (0.00456)  (0.0604) (0.00228) (0.227) (0.0130)
Pesticide quantity 369.7 -159.2 60.73 -11.05 6.171 -6.170 359.9 260.0
(4821) (166.1) (1740) (60.44) (204.7) (5.502) (4120) (416.6)
Pesticide expense 0.0272 0.00171 0.0100 -0.0100*  0.000382  -0.000308 0.0522  -0.0449%**

(0.386)  (0.0253)  (0.210)  (0.00555) (0.0136)  (0.000372) (0.499)  (0.0140)
Improved seeds use ~ 0.0872  0.0137  0.0520  0.00427  0.0520  0.00354 0.182 0.00179
(0.282)  (0.0204)  (0.222)  (0.0196)  (0.222)  (0.0160)  (0.386)  (0.0253)
Seeds expense 0.0547  0.0156  0.0485  0.000649  0.0198 0.00180 0.204 0.0641
(0.345)  (0.0215)  (0.355)  (0.0265)  (0.205)  (0.0106)  (1.047)  (0.0642)

PANEL C: Labour supply (Days of work)

By all 5.493 1.349 3.492 -0.504 6.937 -0.598 12.44 0.267
(13.51)  (1.374)  (13.13)  (1.426)  (17.33) (2.152)  (19.58)  (1.845)
By head 3.116 0.860 1.895 -0.292 4.191 -0.771 7.907 0.178
(8.281)  (0.855)  (7.866)  (0.781)  (11.48) (1.273)  (13.38)  (1.330)
By spouse 3.205 0.979 1.902 -0.331 3.952 -0.698 8.123 -0.573
(9.124)  (0.929)  (8.230)  (0.727)  (11.44) (1.200)  (13.89)  (1.161)
By other in the HH 1.680 0.353 0.668  -0.0580 1.503 -0.172 4.156 0.430
(6.307)  (0.460)  (3.375)  (0.313)  (5.967) (0.465)  (10.58)  (0.782)
By other outside HH ~ 0.543  -0.0563  0.341  -0.0345 0.422 -0.0870 1.617 -0.0288

(3.317)  (0.156)  (2.213)  (0.195)  (2.830) (0.134)  (6.404)  (0.325)

Note: This table reports household level summary statistics for oilseeds and assesses balance across groups using data
from the baseline survey. Odd columns show oilseed-specific summary statistics (mean and standard deviation) for
the control group at baseline for soyabean, sunflower, sesame and groundnuts, respectively. Even columns report an
Intention to Treat (ITT) estimate of the difference in means (and robust standard error clustered at the sub-county
level) between the treatment and control group. Variables are described in Appendix [B| Quantities of fertilizer and
pesticide are expressed in Kg, expenses for fertilizer and pesticide are in 10,000 Ush. The sample size is 2733. Sample
size for expectations varies and is described in detail in appendix Asterisks denote statistical significance: *p <
0.10, **p < 0.05, ***p < 0.01.
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Table 2: Oilseed-specific summary statistics and balance (cont.)

1) (2) 3) (4) (5) (6) (7) (8)
Soyabean Sunflower Sesame Groundnuts
Control ITT Control ITT Control ITT Control ITT
mean mean mean mean
PANEL D: Market access
Any sale 0.143 0.0348 0.0842 -0.00676 0.123 0.0122 0.281 -0.0189
(0.350) (0.0336) (0.278) (0.0326) (0.329) (0.0407) (0.450) (0.0414)
Seeds bought 0.106 -0.00462 0.0513 0.00647 0.0447 -0.00668 0.114 -0.00171
on the mkt (0.308) (0.0180) (0.221) (0.0142) (0.207) (0.0105) (0.318) (0.0174)
Harvest sold 0.00586 0.0102* 0.00806 0 0.00513  -0.00147  0.00879 0
in bulk/group (0.0764) (0.00537) (0.0894) (0.00645) (0.0715) (0.00348) (0.0934) (0.00425)
Contacts with 0.0916 -0.00970 0.0821 -0.00310 0.0432 0.0123 0.0315 0.00432

value chain actors (0.289) (0.0241) (0.275) (0.0204) (0.203) (0.0116) (0.175) (0.0103)
Sale to mkt actors 0.0300 0.0109 0.0315 -0.00226 0.0293 -0.00737 0.0579 0.00207

(0.171) (0.0103) (0.175) (0.0160) (0.169) (0.0112) (0.234) (0.0124)
PANEL E: Production and productivity

Productivity 0.592 0.262 0.323 0.387 0.367 0.139 1.706 -0.413
(6.401) (0.484) (1.679) (0.369) (4.024) (0.304) (11.58) (0.481)
Harvest 0.388 0.371 0.625 0.189 0.500 -0.036 1.408 -0.334
(5.967) (0.464) (4.230) (0.484) (7.001) (0.335) (20.19) (0.589)
Harvest value 8.673 9.160 7.884 1.659 21.68 -1.565 111.9 -4.194
(129.2) (10.89) (54.14) (5.770) (302.4) (14.48) (944.3) (54.61)
Harvest value/acre 14.17 9.748 4.145 4.644 15.22 11.76 213 -97.32
(179.2) (14.35) (25.56) (5.050) (168.2) (15.70) (2823) (134.6)
Sale revenues 2.204 0.677 4.775 -1.847 2.763 -0.598 9.070 -2.939

(10.79) (0.766) (47.41) (3.132) (11.75) (1.149) (81.27) (2.888)
PANEL F': Profitability expectations

Expected yield 5.312 0.389 7.382 0.295 3939  -0.0271 7414 0.101
(3.751)  (0.326)  (9.543)  (1.260)  (2.886)  (0.289)  (7.004)  (0.493)
Expected price 0.207  -0.00452  0.119  0.00538  0.859 -0.548 0.380  -0.0184
(0.0915)  (0.00858) (0.0735) (0.00892)  (13.03)  (0.529)  (0.502)  (0.0282)
Yield wedge -5.280  0.00617  -2.018  0.00355  -2.772 -0.102 -2.707  -0.0785
(6.167)  (0.871)  (4.360)  (0.582)  (3.296)  (0.471)  (3.690)  (0.310)
Price wedge 0.399 0.0132 0.316  -0.0308  -0.314 0.839 0.415 0.0146

(0.265)  (0.0249)  (0.421)  (0.0511)  (19.93)  (0.810)  (0.837)  (0.0641)

Note: This table reports household level summary statistics for oilseeds and assesses balance across groups using
data from the baseline survey. Odd columns show oilseed-specific summary statistics (mean and standard
deviation) for the control group at baseline for soyabean, sunflower, sesame and groundnuts, respectively. Even
columns report an Intention to Treat (ITT) estimate of the difference in means (and robust standard error clustered
at the sub-county level) between the treatment and control group. Variables are described in Appendix
Productivity is in quintal/acre, harvest is in quintal, harvest value is in 10,000 Ush, sale revenues is in 10,000 Ush.
Expected yield are expressed in quintal/acre, price expectations are 10,000 Ush per Kg, yield and price wedge are
percentage deviations from actual values. The sample size is 2733. Sample sizes for yield (price) expectations are
1588, 792, 1095, 2224 (1619, 744, 1128, 2257) for soyabean, sunflower, sesame and groundnuts, respectively.
Asterisks denote statistical significance: *p < 0.10, **p < 0.05, ***p < 0.01.
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Table 3: Determinants of oilseed profitability expectations at baseline

M ® ® @ ) ©)
Expected price Expected yield
HH head 0.0308 0.0332 0.0344 1.690%**  1.673%*%*  1.901***
(0.0355) (0.0351) (0.0345) (0.523) (0.520) (0.397)
Male -0.137 -0.140 -0.135 -1.632%**  _1.604%**  -1.931%%*
(0.108) (0.111) (0.103) (0.568) (0.568) (0.446)
Can read 0.0315 0.0280 0.0471 -0.308 -0.368 -0.427
(0.0423) (0.0418) (0.0511) (0.496) (0.468) (0.488)
Can write -0.0518 -0.0466 -0.0528 0.590 0.620 0.647
(0.0442) (0.0415) (0.0504) (0.525) (0.496) (0.517)
No education 0.431 0.425 0.452 -1.591* -1.701* -1.838**
(0.457) (0.449) (0.472) (0.892) (0.877) (0.883)
Primary education -0.0652 -0.0718 -0.0615 -0.818 -0.914 -0.964
(0.0732) (0.0810) (0.0724) (0.850) (0.835) (0.844)
Secondary education -0.0462 -0.0523 -0.0482 -0.396 -0.466 -0.509
(0.0606) (0.0680) (0.0657) (0.846) (0.833) (0.837)
Wealth index -0.0272 -0.0283 -0.0317 0.150*** 0.120** 0.128**
(0.0263) (0.0278) (0.0297) (0.0534) (0.0538) (0.0524)
Total land 0.000258 9.54e-05 -0.000235  0.0130** 0.0106* 0.0117%*
(0.000917)  (0.000811) (0.000613) (0.00570) (0.00582)  (0.00571)
N. of plots cultivated 0.110 0.108 0.114 0.151 0.121 0.0480
(0.118) (0.115) (0.121) (0.115) (0.113) (0.0942)
Oilseed baseline adoption 0.105 1.076%**
(0.126) (0.201)
KLK for adoption -0.0644 0.376%**
(0.0496) (0.126)
KLK for input use -0.0150 0.0312
(0.0176) (0.0855)
KLK for labour allocation 0.201 0.140
(0.186) (0.146)
KLK for productivity -0.0195 0.491%*
(0.0212) (0.225)
KLK for mkt linkages -0.121 0.405%*
(0.116) (0.211)
Constant -0.0225 -0.0614 -0.0270 5.958%**  5.596***  6.265%**
(0.303) (0.348) (0.307) (1.101) (1.100) (1.098)
Observations 5,391 5,391 5,287 5,341 5,341 5,242
R-squared 0.005 0.006 0.007 0.104 0.117 0.132
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes

Note: The table shows regressions with price and yield expectations as dependent variables in column 1-3 and 4-6,
respectively. The model is similar to the one shown in equation [I] Regressors are considered at the baseline. The
model also includes dummies for the assigned service providers. Variables are described in Appendix [B] Total land
is in acres. The sample comprises non-attriter farmers reporting expectations at the baseline. Strata are districts.
Robust standard errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance:
K p < 0.01, ¥* p < 0.05, * p<0.1.
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Table 4: Internal and external cross-validation of profitability expectations

(1) (2)

3) (4)

()

Expectations about population’s

Actual yield

Actual price

Yield Price Survey LSMS
Expected yield — 1.742* 0.134***  (0.00939**

(1.030) (0.0395)  (0.00369)
Expected price 4.352%4* 0.000181

(0.875) (0.000233)

Constant 436.0%** 1,487+ 2.103 2.068%** 1.379%**

(31.20) (100.6) (1.660) (0.0980) (0.0386)
Observations 3,585 3,651 5,342 5,341 5,392
R-squared 0.081 0.360 0.020 0.539 0.468
Controls No No No No No
Strata FE Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes

Note: Columns 1 and 2 report correlations between own yield and price expectations and expectations about pop-
ulation’s yield and price, respectively. All variables are taken at baseline. The sample is composed by non-attriter
farmers reporting both own and population’s yield and price expectations at the baseline, respectively. Columns 3
and 4 report correlation between own yield and price expectations and actual realizations. All variables are taken at
baseline. Actual yields at the farmer level as measured in the survey are used in column 3, while actual yields from
LSMS are used in column 4. Actual prices, in column 5, are taken from Trade-AGMIS. The sample is composed by
non-attriter farmers reporting own yield and price expectations at the baseline. Strata are districts. The Robust

standard errors clustered at the level of sub-county in parentheses.

p < 0.01, ¥** p < 0.05, * p <0.1.
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Table 5: Project take-up

(1) (2)

Control mean ITT

VODP program take-up 0.241 0.475%**
(0.428) (0.0358)
Specific training/platform on soyabean 0.0298 0.178%***
(0.170) (0.0313)
Specific training/platform on sunflower 0.0149 0.0750%**
(0.121) (0.0221)
Specific training/platform on sesame 0.0266 0.0499**
(0.161) (0.0190)
Specific training/platform on groundnut 0.0188 0.0167
(0.136) (0.0151)
N. of visits to learning platform 0.469 1.154%%*
(2.539) (0.194)
Received advice on new seed varieties 0.380 0.216***
(0.486) (0.0335)
Received advice on oilseed production 0.332 0.289***
(0.471) (0.0378)
Received advice on farming techniques 0.599 0.167***
(0.490) (0.0320)
Received advice on market acivities 0.462 0.139***
(0.499) (0.0328)
Received free inputs (any) 0.212 0.00371
(0.409) (0.0323)
Received free seeds (any) 0.00235 0.00317

(0.0485) (0.00258)

Note: This table reports household level summary statistics and assesses balance across groups using data from the

endline survey. Variables are described in Appendix Column 1 shows the summary statistics (mean and standard
deviation) for the control group at baseline. Columns 2 reports an Intention to Treat (ITT) estimate of the difference
in means (and robust standard error clustered at the sub-county level) between the treatment and control group.
The sample includes non-attriter farmers (N= 2544). Asterisks denote statistical significance: *p < 0.10, **p < 0.05,
kD < 0.01.
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Table 6: Program impact on oilseed adoption

0 @ )
Share of land
Oilseed adoption cultivated KLK Index
with oilseed
ITT 0.0370%** 0.00626*** 0.0811%**
(0.0112) (0.00218) (0.0252)
[0.014]
LATE 0.477%** 0.0803*** 1.043***
(0.149) (0.0284) (0.332)
Observations 10,172 10,172 10,172
Controls Yes Yes Yes
Strata FE Yes Yes Yes
Crop FE Yes Yes Yes
Control mean 0.245 0.0355 0
F stat excl restr 88.78 89.29 89

Note: The table shows ITT and LATE as presented in model [1| and [2[ in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value
of the outcome variable at the baseline. Outcome and control variables are described in Appendix [B] Strata are
districts. Robust standard errors clustered at the level of sub-county in parentheses. Hochberg-corrected p-value in
square bracket. Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 8: Program impact on profitability expectations

(1) (2) (3) (4) (5)
Oilseed
Expected | Expected Wedge in KLK Index
yield price
Expected | Expected
yield price
ITT -0.103 0.0145* -0.361 -0.0265** 0.0304
(0.817) (0.00755) (1.361) (0.0123) (0.0216)
[0.328]
LATE -1.066 0.145* -3.753 -0.264** 0.315
(8.424) (0.0758) (13.93) (0.124) (0.219)
Observations 3,600 3,626 3,600 3,626 3,890
Controls Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes
Control mean 5.320 0.303 -3.283 0.481 -0.000531
F stat excl restr 52.45 54.50 52.49 54.51 56.67

Note: The table shows ITT and LATE as presented in model [1] and [2] in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value
of the outcome variable at the baseline. Outcome and control variables are described in Appendix [B] Expected yield
is expressed in quintal/acre, expected price in 10,000 Ush. Strata are districts. Robust standard errors clustered
at the level of sub-county in parentheses. Hochberg-corrected p-value in square bracket. Asterisks denote statistical
significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 9: Revision of expectations

0 ) ® OO )
Wedge in
Expected price Expected yield
Treat -0.0441*%**  -0.117 -0.107 -5.119 -0.363 -5.597
(0.0154) (0.0799) (0.0837) (4.939) (1.442) (5.538)
Wedge 4.20e-05 -0.000160* | 1.951 2.009
(7.85e-05) (8.17e-05) | (1.625) (1.680)
Treat X Wedge 0.0392* 0.0204 -1.389 -1.438
(0.0224) (0.0144) (1.648) (1.706)
I[Wedge>0] 0.0694** 0.0320 1.485 -3.726
(0.0281) (0.0313) (1.130)  (4.617)
Treat X I[[Wedge>0] 0.0936 0.135% -1.061 2.753
(0.0837) (0.0810) (1.731)  (4.313)
I[Wedge>0] X Wedge 0.0761** -5.655
(0.0373) (4.222)
Treat X I[Wedge>0] X Wedge -0.124* 6.230
(0.0711) (5.324)
Constant 0.450%**  0.382%**  (0.383*** | -0.247 -10.21**  0.320
(0.0406) (0.0478) (0.0477) (4.960)  (3.934) (5.388)
Observations 3,626 3,626 3,626 3,600 3,600 3,600
R-squared 0.056 0.061 0.063 0.025 0.012 0.026
Controls Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes

Note: The table shows the heterogeneous effects of the program on wedge in price (columns 1 to 3) and in yield
expectations at the endline (columns 4 to 6), by values of the wedge and whether the wedge is positive (under-
estimation) at the baseline. The variable [[Wedge > 0] is a dummy which takes value one for underestimation
of the true value at the baseline and zero otherwise. Baseline controls include respondent characteristics (head of
household, male, can read, can write, schooling), household characteristics (wealth index, total cultivated land, n. of
plots cultivated), dummies for the assigned service providers and the value of the outcome variable at the baseline.
Outcome and control variables are described in Appendix Expected yield is expressed in quintal/acre, expected
price in 10,000 Ush. Strata are districts. Robust standard errors clustered at the level of sub-county in parentheses.
Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 11: Program impact on labour allocation

U 6 O ) (©)
Days of work on oilseeds by KLK Index
Other in  Other outside
All Head  Spouse the HH the HH
ITT 0.666 0.317 0.309 0.101 0.345%*** 0.0495*
(0.462) (0.298) (0.269)  (0.223) (0.120) (0.0254)
[0.244]
LATE 8.590 4.094 3.977 1.302 4.447F** 0.638*
(6.018) (3.868) (3.480) (2.854) (1.615) (0.335)
Observations 9,828 9,828 9,828 9,828 9,828 9,828
Controls Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes
Control mean 6.210 3.593 3.515 2.344 0.617 0
F stat excl restr  87.94 87.79 87.64 87.92 87.77 87.98

Note: The table shows ITT and LATE as presented in model [1] and [2] in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value
of the outcome variable at the baseline. Outcome and control variables are described in Appendix [B] Strata are
districts. Robust standard errors clustered at the level of sub-county in parentheses. Hochberg-corrected p-value in

square bracket. Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 12: Program impact on oilseed market linkages

(1 @) ) @) ) (©)
Seeds Harvest Contacts Sale to
Any sale bought on sold in with value mkt actors KLK Index
the mkt  bulk/group chain actors
ITT 0.0256**  0.00653 0.00575** 0.00582 0.000692 0.0369***
(0.0101)  (0.00736) (0.00246) (0.00656) (0.00396) (0.0140)
[0.036]
LATE 0.329%* 0.0840 0.0740** 0.0749 0.00889 0.475%**
(0.128) (0.0918) (0.0323) (0.0835) (0.0505) (0.176)
Observations 10,172 10,172 10,172 10,172 10,172 10,172
Controls Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes
Control mean 0.130 0.0521 0.00784 0.0462 0.0263 0.0104
F stat excl restr 88.59 89.77 90.07 89.74 89.33 89.68

Note: The table shows ITT and LATE as presented in model [1| and [2[ in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value
of the outcome variable at the baseline. Outcome and control variables are described in Appendix [B] Strata are
districts. Robust standard errors clustered at the level of sub-county in parentheses. Hochberg-corrected p-value in

square bracket. Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 13: Program impact on oilseeds productivity

1 OENE) ) ) (©)
Productivity Harvest Harvest Harvest Revenues KLK Index
value  value/acre from sale

ITT 0.0831%** 0.038 2.042 4.850%* 0.616 0.0364

(0.0416) (0.077)  (2.256) (2.308) (0.638) (0.0252)
[0.249]

LATE 1.070** 0.487 26.25 62.34%* 7.908 0.468
(0.543) (0.980) (28.91) (31.04) (8.119) (0.326)

Observations 10,172 10,172 10,172 10,172 10,172 10,172

Controls Yes Yes Yes Yes Yes Yes

Strata FE Yes Yes Yes Yes Yes Yes

Crop FE Yes Yes Yes Yes Yes Yes

Control mean 0.309 0.376 13.96 16.15 3.739 0

F stat excl restr 89.44 89.82 89.78 89.84 89.97 89.82

Note: The table shows ITT and LATE as presented in model [T and [] in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value
of the outcome variable at the baseline. Outcome and control variables are described in Appendix Productivity is
expressed in quintal/acre, harvest in quintal, harvest value, harvest value per acre and revenues from sale are expressed
in 10,000 Ush. Strata are districts. Robust standard errors clustered at the level of sub-county in parentheses.
Hochberg-corrected p-value in square bracket. Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, *
p <0.1.
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Table 14: Program impact on welfare

(1) (2) 3) (4) (5) (6)
Total HH days of Rev from HH labour Wealth KLK
land farm work  crop sale income Index Index
ITT 0.0754 -3.796 15.30 -5.716 0.0566 0.0110
(0.516) (7.408) (11.26) (20.83) (0.0626) | (0.0256)
[0.668]
LATE 0.161 -8.070 32.50 -12.15 0.120 0.0234
(1.088) (15.46) (23.65) (43.73) (0.132) | (0.0539)
Observations 2,537 2,457 2,543 2,543 2,543 2,543
Controls Yes Yes Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes Yes Yes
Control mean 7.421 218.7 131.5 139.4 0.0976 0.0197
F stat excl restr  273.1 262 275.1 276.3 276 276

Note: The table shows ITT and LATE as presented in model [3] and [] in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value
of the outcome variable at the baseline. Outcome and control variables are described in Appendix Total land is
expressed in acres, revenues from crop sale and HH labour income are in 10,000 Ush. Strata are districts. Robust
standard errors clustered at the level of sub-county in parentheses. Hochberg-corrected p-value in square bracket.
Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Appendix

A Attrition and missing values

In column 1 of Table we assess the determinants of attrition. First, we find that the treat-
ment and control group are not affected differently by attrition. This ensures that attrition does
not represent a threat to the the internal validity of the study. Second, none of the observable
characteristics seem to significantly predict attrition, which appears idiosyncratic. This suggests
that attrition did not significantly alter the initial composition of the sample, in terms of main
observable characteristics. Hence, the external validity of the study (conditional on the eligibility
criteria of the program) is not threatened by attrition.

Part of the analysis involving expectations about oilseeds profitability relies on restricted sam-
ples of individuals who answered these questions at the baseline. We analyse systematic patterns
in non-response to these questions in the remaining part of Table Columns 2 and 3 report
the determinants of missing values in price and yield expectations at baseline, respectively. The
dependent variables take the value of one when missing values are observed at the baseline. We
find that missing values at the baseline are not significantly correlated to treatment status. We also
find that missing values are more likely when farmers did not adopt oilseeds at baseline, are less
educated (the omitted education dummy is above secondary education) and poorer. The results
suggest that the exercise in Table [7] are not affected by non-response bias, as far as treatment is
concerned. Additionally, our estimation results remain virtually the same whether we control or
not the variables listed in the Table.
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Table A.1: Analysis of attrition and missing values

® @) ®)
Attriter Missing in
Expected yield Expected price
Treat 0.0135 0.00303 0.00353
(0.0111) (0.0134) (0.0142)
Oilseed baseline adoption 0.00409 -0.406*** -0.390***
(0.0109) (0.0208) (0.0208)
HH head -0.0375 -0.000426 -0.00763
(0.0511) (0.0411) (0.0421)
Male 0.0513 -0.00622 0.00583
(0.0509) (0.0395) (0.0406)
Can read 0.0213 -0.0548 -0.0646
(0.0348) (0.0405) (0.0410)
Can write -0.0106 0.0655 0.0701*
(0.0374) (0.0407) (0.0417)
No education -0.0294 0.109*** 0.119%%*
(0.0320) (0.0294) (0.0306)
Primary education -0.0349 0.0536** 0.0669**
(0.0290) (0.0262) (0.0262)
Secondary education -0.0406 0.0459* 0.0599**
(0.0270) (0.0249) (0.0255)
Wealth index -0.00261 -0.00902%*** -0.00511
(0.00308) (0.00302) (0.00313)
Total land -0.000142 -4.94e-05 5.89e-05
(0.000276) (0.000402) (0.000281)
N. of plots cultivated 0.00128 -0.00429 -0.00447
(0.00436) (0.00412) (0.00439)
Constant 0.0399 0.480*** 0.449%%*
(0.0350) (0.0380) (0.0370)
Observations 2,733 10,172 10,172
R-squared 0.033 0.390 0.382
Strata FE Yes Yes Yes
Crop FE No Yes Yes

Note: In column 1 the dependent variable is a dummy equal to one when the observation is missing at the endline and
zero otherwise. The model is similar to the one shown in equation[3] In columns 2 and 3, the dependent variables are
dummies equal to one when values in expected yield and price at the baseline are missing, respectively. The model is
similar to the one shown in equation [I| Regressors are considered at the baseline. The model also includes dummies
for the assigned service providers. Variables are described in Appendix [B] Total land is in acres. Strata are districts.
Robust standard errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance:
**x p < 0.01, ¥* p < 0.05, * p<0.1.
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B Variables description

In this section, a detailed description on how variables presented in Tables [I| and [2] is provided. In
general, some variables are measured only twice, i.e. at baseline and endline. Other variables are
aggregated across the two baseline seasons and the two endline seasons.
Respondent and household characteristics

Respondent characteristics are dummy variables which take the value of one when the condition
in the label is satisfied and zero otherwise. Household land is divided into plots, which can be
further divided into parcels and cultivated with different crops. ”N. of plots cultivated” indicates
the amount of plots considered for agricultural purposes, while total land is the sum of their areas,
regardless of the property status@ Both variables calculated as the average across seasons. "HH
days of farm work” is the weighted average of days spent in farm work across household members
in the two baseline seasons. ”HH labour income” is the sum of farm and off-farm incomes earned

)

within the household in a month, on average. ” Wealth index” is the first principal component of a
batteries of question on the owenership of assets and livestock. In particular, the following variables
are included: livestock ownership (sheep, goats, pack animals, ducks/turkeys, chicken, donkeys and
pigs) and other assets and devices (i.e. fridge, sewing machine, tv, phone, radio, water pot, wooden

or metal bed, mattress, bicycle, motorcycle and batteries).

Oilseed production

Adoption is a dummy variable which takes value one if farmer cultivated the specific crop in at
least one of the reference seasons and zero otherwise. Share of land is the weighted average of land
dedicated to the specific crop across the two seasons. Likewise, fertilizer, pesticide and improved
seeds use are dummies taking value one if it occurred in at least one of the reference seasons and
zero otherwise. Quantities and expenses are averages across reference seasons.

Labour supply by different household or non-household members is expressed in days of work
dedicated to any phase of cultivation of the specific oilseed.

Variables for market access are all dummies. ” Any sale” is equal to one if some quantity of the
specific oilseed was sold in at least one of the reference seasons, and zero otherwise. ”Seeds bought
on the market” is equal to one if oilseeds are supplied from market sources (e.g. private trader in
local or district markets) in at least one of the reference seasons, and zero otherwise. ”Contacts
with value chain actors” takes value one if farmers got in contact with seed buyers, processor, miller
or trader for each specific oilseed, and zero otherwise. ”Sale to market actors” is equal to one if

the harvest is sold to market actors (non-local markets traders or millers)l?l, and zero otherwise.

2"Plots dedicated to the following categories are not computed in the sum: bush, forest, natural pastures.
281f we also include traders at local markets results do not change.
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"Harvest” is the average harvest (in quintals) of the specific crop across the two reference seasons.
When the crop is not cultivated, harvest is set to zero. ”Productivity” is the average of season-
and-oilseed-specific productivity, calculated as harvest divided by the amount of land dedicated to
that crop. When the crop is not cultivated, productivity is set to zero. Productivity is expressed in
quintals/acre. To construct ”Harvest value” we multiply the harvest times the unit price from the
administrative source. Values are expressed in 10,000 Ush. We then calculate ”harvest value/acre”,
as an alternative productivity measure, by dividing harvest by the average land dedicated to that
crop (the numerator of ”share of land”). Values are expressed in 10,000 Ush. ”Sale revenues” is
the average amount made out of oilseed sales in the two reference seasons. Values are expressed in
10,000 Ush.

Expected yield for oilseeds are expressed in quintals/acre. Expected price for oilseeds are expressed
in 10,000 Ush per Kg. Actual values of yields and price are used to construct wedges. They are
expressed in the same unit of measure as the respective expectation. Wedges are constructed as
the difference between actual and expected values, divided by the actual one. Hence, they are
expressed as percentage deviations from the actual value.

Project take-up

Project take-up information is collected during the endline survey in both individual and group level
questionnaires. The variable ”VODP program take-up” is based on information on whether the
farmer attended VODP2 training activities from the individual level questionnaire and on whether
a learning platform was set up from the farmer group level questionnaire. The latter information is
then split into the different oilseeds of interest to generate dummies for ”Specific training/platform
on oilseeds”. We also asked the number of times farmers visited the learning platform. The variables
that follow are dummies taking the value of one when the condition in the label is realized and zero

otherwise.
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C Further results and robustness checks

Table C.1: First stage

M @)
Oilseed specific take-up Vodp2 take-up
Treat 0.0778%** 0.471+%*
(0.00825) (0.0283)
HH head 0.0135 0.241**
(0.0151) (0.0932)
Male -0.0148 -0.241%*
(0.0154) (0.0955)
Can read -0.00273 -0.0251
(0.0157) (0.0576)
Can write -0.00227 0.0224
(0.0153) (0.0578)
No education 0.0126 0.0222
(0.00961) (0.0550)
Primary education 0.0138** 0.0113
(0.00656) (0.0466)
Secondary education 0.0148%** 0.0328
(0.00706) (0.0484)
Wealth index -0.00213 -0.00501
(0.00144) (0.00582)
Total land 0 0.000659
(0.000100) (0.000569)
N. of plots cultivated 0.000878 0.00527
(0.00225) (0.00890)
Constant 0.0934*** 0.246***
(0.0257) (0.0770)
Observations 10,172 2,543
R-squared 0.064 0.280
Controls Yes Yes
Crop FE Yes No

Notes: Column 1 reports the first stage of model 2b] while column 2 is the first stage of model Outcome and
control variables are described in Appendix [B] Strata are districts. Standard errors, in parenthesis, are clustered at
the level of sub-county. * x xp < 0.01,* * p < 0.05,*p < 0.1
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Table C.2: Program impact on oilseed adoption, robustness checks

1) @) )
Share of
Oilseed adoption land cultivated | KLK Index
with oilseed
PANEL A: No controls
ITT 0.0363%** 0.00631%** 0.0808***
(0.0114) (0.00224) (0.0258)
LATE 0.469%** 0.0812%*** 1.042%%*
(0.150) (0.0292) (0.339)
PANEL B: Using general VODP2 take-up
LATE 0.0787#** 0.0133%*** 0.172%**
(0.0231) (0.00452) (0.0520)
Observations 10,176 10,176 10,176
Strata FE Yes Yes Yes
Crop FE Yes Yes Yes
Control mean 0.245 0.0355 0

Note: Panel A shows ITT and LATE as presented in model [1| and [2] but without controls (only baseline value of
the dependent variable is kept), respectively. In Panel B, LATE is estimated using a general variable for VODP2
activities take-up. Outcome and control variables are described in Appendix[B] Strata are districts. Robust standard

errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: *** p < 0.01, **

p < 0.05 *p<0.1.
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Table C.4: Program impact on labour, robustness checks

U @ ® @) ) (©)
Days of work on oilseeds by KLK Index
Other Other outside
All Head  Spouse ‘0 the T the HH
PANEL A: No controls
ITT 0.629 0.310 0.277 0.0801 0.340%** 0.0475*
(0.463) (0.303) (0.266) (0.220) (0.118) (0.0253)
LATE 8.159 4.018 3.586 1.040 4.420%** 0.616*
(6.054) (3.951) (3.455) (2.844) (1.595) (0.335)
PANEL B: Using general VODP2 take-up
LATE 1.416 0.675 0.656 0.214 0.732%** 0.105*
(0.984) (0.632) (0.573) (0.470) (0.260) (0.0546)
Observations 9,832 9,832 9,832 9,832 9,832 9,832
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes
Control mean  6.210 3.593 3.515 2.344 0.617 0

Note: Panel A shows ITT and LATE as presented in model [1| and [2] but without controls (only baseline value of
the dependent variable is kept), respectively. In Panel B, LATE is estimated using a general variable for VODP2
activities take-up. Outcome and control variables are described in Appendix [B] Strata are districts. Robust standard

errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: *** p < 0.01, **

p < 0.05, *p<0.1.
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Table C.5: Program impact on market linkages, robustness checks

(1) (2) (3) (4) (5) (6)
Seeds Harvest Contacts Sale to
Any sale bought on sold in with value KLK Index
mkt actors

the mkt  bulk/group chain actors

PANEL A: No controls

ITT 0.0254%F  0.00605  0.00591%F  0.00638 0.000406 | 0.0372%F*
(0.0102)  (0.00723)  (0.00242)  (0.00663)  (0.00396) | (0.0140)
LATE 0.327*%  0.0781 0.0763** 0.0824 0.00524 | 0.481%**

(0.129) (0.0906) (0.0320) (0.0848) (0.0507) (0.177)
PANEL B: Using general VODP2 take-up

LATE 0.0544** 0.0139 0.0122%* 0.0124 0.00147 0.0785***
(0.0212) (0.0153) (0.00523) (0.0138) (0.00836) (0.0290)
Observations 10,176 10,176 10,176 10,176 10,176 10,176
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes
Control mean 0.130 0.0521 0.00784 0.0462 0.0263 0.0104

Note: Panel A shows ITT and LATE as presented in model [1| and [2] but without controls (only baseline value of
the dependent variable is kept), respectively. In Panel B, LATE is estimated using a general variable for VODP2
activities take-up. Outcome and control variables are described in Appendix [B] Strata are districts. Robust standard
errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: *** p < 0.01, **
p < 0.05, *p<0.1.
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Table C.6: Program impact on production, robustness checks

(1) (2) (3) (4) (5) (6)
Productivity Harvest Harvest  Harvest  Revenues KLK Index
value  value/acre from sale
PANEL A: No controls
ITT 0.0788* 0.036 1.914 4.463** 0.621 0.0344
(0.0412) (0.0781)  (2.246) (2.198) (0.635) (0.0250)
LATE 1.018* 0.4645 24.71 57.61%* 8.012 0.444
(0.540) (1.00) (28.93) (29.64) (8.113) (0.324)
PANEL B: Using general VODP2 take-up
LATE 0.177** 0.0805 4.341 10.31°%* 1.309 0.0774
(0.0883) (0.1624) (4.802) (4.999) (1.347) (0.0536)
Observations 10,176 10,176 10,176 10,176 10,176 10,176
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes Yes
Control mean 0.309 0.3762 13.96 16.15 3.739 0

Note:Panel A shows ITT and LATE as presented in model |1] and [2[ but without controls (only baseline value of
the dependent variable is kept), respectively. In Panel B, LATE is estimated using a general variable for VODP2
activities take-up. Outcome and control variables are described in Appendix [B] Strata are districts. Robust standard

errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: *** p < 0.01, **

p < 0.05, * p<0.1.
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Table C.7: Program impact on welfare, robustness checks

(1) (2) 3) (4) (5) (6)
Total HH days of Rev from HH labour Wealth KLK
land farm work  crop sale income index Index
PANEL A: No controls
ITT 0.162 -4.098 15.61 -8.635 0.0415 0.0137
(0.536) (7.279) (11.21) (22.40) (0.0654) | (0.0267)
PANEL B: Using general VODP2 take-up
LATE 0.346 -8.700 33.15 -18.36 0.0883 0.0291
(1.131) (15.18) (23.57) (47.05) (0.138) | (0.0565)
Observations 2,538 2,458 2,544 2,544 2,544 2,544
Strata FE Yes Yes Yes Yes Yes Yes
Crop FE No No No No No No
Control mean  7.421 218.7 131.5 139.4 0.0976 0.0197

Note: Panel A shows ITT and LATE as presented in model 1] and [2| but without controls (only baseline value of
the dependent variable is kept), respectively. In Panel B, LATE is estimated using a general variable for VODP2
activities take-up. Outcome and control variables are described in Appendix[B] Strata are districts. Robust standard

errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: *** p < 0.01, **

p < 0.05, * p<0.1.
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Table C.8: Program impact on oilseed expectations, robustness check

(1) (2) 3) (4) (5)
Yield Price Wedge in KLK Index
expectations expectations
Yield Price
expectations expectations

PANEL A: No controls
ITT -0.106 0.0146* -0.425 -0.0264** 0.0303

(0.846) (0.00749) (1.430) (0.0121) (0.0214)
LATE -1.117 0.147* -4.474 -0.266** 0.317

(8.854) (0.0764) (14.84) (0.124) (0.220)
PANEL B: Using general VODP2 take-up
LATE -0.223 0.0310* -0.784 -0.0566** 0.0653

(1.758) (0.0161) (2.924) (0.0261) (0.0460)
Observations 3,600 3,626 3,600 3,626 3,890
Strata FE Yes Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes Yes
Control mean 5.320 0.303 -3.283 0.481 -0.000531

Note: Panel A shows ITT and LATE as presented in model [1| and [2] but without controls (only baseline value of
the dependent variable is kept), respectively. In Panel B, LATE is estimated using a general variable for VODP2
activities take-up. Outcome and control variables are described in Appendix[B] Strata are districts. Robust standard

errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: *** p < 0.01, **

p <0.05 *p<0.1.
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Table C.9: Heterogeneous effects on oilseed adoption

Oilseed adoption

Levels Wedge
Treat X Expected price -0.0871***  0.0405%**
(0.0276)  (0.0115)

Treat X Expected yield -0.00358**  -0.00425
(0.00165)  (0.00323)

Treat X Ever cultivated 0.0166 0.00447

(0.0456) (0.0460)
Treat X Baseline adoption 0.00461 -0.00324
(0.0363) (0.0361)

Treat X Total land -0.000614  -0.000634
(0.00105)  (0.00105)
Treat X Wealth index 0.00289 0.00148
(0.00805)  (0.00809)
Constant 0.298*** 0.326***
(0.0700) (0.0691)
Observations 5,092 5,092
R-squared 0.106 0.104
Controls Yes Yes
Strata FE Yes Yes
Crop FE Yes Yes

Note: The table shows the heterogeneous effects of the program on oilseed adoption at the endline, by baseline values
of variables. Column 1 shows the coefficients of the levels of expected price and yields at the baseline. Column 2 shows
the coefficient attached to wedge in yield and price expectations at the baseline. The model also includes the main
effects of the variables interacted with the treatment and of treatment itself. Baseline controls include respondent
characteristics (head of household, male, can read, can write, schooling), household characteristics (wealth index,
total cultivated land, n. of plots cultivated), dummies for the assigned service providers and the value of the outcome
variable at the baseline. Outcome and control variables are described in Appendix [B] Strata are districts. Robust
standard errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance: ***
p < 0.01, ¥* p < 0.05, * p < 0.1.
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Table C.10: Heterogeneous effects on oilseed adoption, restricted sample

(1) (2) (3) (4)
Oilseed adoption
Expected yield Yield wedge Expected price Price wedge

Treat 0.0203 0.00389 0.0251 -0.00944
(0.0230) (0.0208) (0.0226) (0.0203)
Het 0.00150 0.00234 0.00123*** -0.000786%**
(0.00127) (0.00272) (0.000176) (0.000116)
Treat X Het -0.000448 -0.00391 -0.0705** 0.0323*
(0.00178) (0.00359) (0.0295) (0.0171)
Constant 0.628%** 0.644%** 0.595%** 0.600%**
(0.0641) (0.0626) (0.0615) (0.0612)
Observations 3,600 3,600 3,626 3,626
R-squared 0.077 0.077 0.075 0.075
Controls Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes

Note: The table shows the heterogeneous effects of the program on oilseed adoption, by baseline values of variables
reported in the headings, as presented in model ??. Baseline controls include respondent characteristics (head of
household, male, can read, can write, schooling), household characteristics (wealth index, total cultivated land,
n. of plots cultivated), dummies for the assigned service providers and the value of the outcome variable at the
baseline. Outcome and control variables are described in Appendix Expected yield is expressed in quintal/acre,
expected price in 10,000 Ush. Strata are districts. The sample is restricted to individuals with non-missing values in
expectations at both baseline and endline. Robust standard errors clustered at the level of sub-county in parentheses.
Asterisks denote statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table C.11: Program impact on oilseed expectations, restricted sample

(1) (2) (3) (4)

Expected yield Expected price Wedge in
price yield
ITT -0.154 0.0132** -0.256  -0.0267**
(0.684) (0.00630) (1.076)  (0.0102)
LATE -1.625 0.137** -2.699  -0.277F*
(7.174) (0.0657) (11.20)  (0.109)
Observations 4,802 4,775 4,802 4,775
Controls Yes Yes Yes Yes
Strata FE Yes Yes Yes Yes
Crop FE Yes Yes Yes Yes
Control mean 5.320 0.303 -3.283 0.481
F-stat excl restr 65.48 61.47 65.48 61.47

Note: The table shows ITT and LATE as presented in model [T] and [] in the text, respectively. Baseline controls
include respondent characteristics (head of household, male, can read, can write, schooling), household characteristics
(wealth index, total cultivated land, n. of plots cultivated), dummies for the assigned service providers. Outcome
and control variables are described in Appendix Expected yield is expressed in quintal/acre, expected price in
10,000 Ush. The sample includes farmers with non-missing expectations at the endline only. Strata are districts. The
Robust standard errors clustered at the level of sub-county in parentheses. Asterisks denote statistical significance:
¥ p < 0.01, ¥* p < 0.05, * p<0.1.
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