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Executive Summary

The AgResults Senegal Crop Storage Finance Challenge (“AgResults Senegal”) is a 5-year project aimed
at supporting the development of the nascent Warehouse Receipt System (WRS) in Senegal in order to
help smallholder farmers (SHF) maximize their harvest income. IDinsight is the evaluation partner for
the project, and is conducting a comprehensive, mixed-methods evaluation, including a market level
Process Tracing (PT) evaluation investigating the warehouse supply side and a SHF-focused impact
evaluation (IE).

This report outlines initial analysis on IDinsight’s baseline data collection for the AgResults Senegal IE
and provides information on a range of topics, including storage/sales practices, net SHF income,
access to finance, and awareness of the WRS and AgResults Senegal project. It is based on data shared
by 1,620 men and 628 women SHF respondents, who are members of 57 different Senegalese
producer organizations (PO), interviewed in October and November, 2022.

In terms of overall production, SHF in our sample harvested primarily groundnut, millet, maize and
cashew. 77% of total crop production was stored at home, either for sale (42%) or consumption (35%),
while 6% of total production was stored in a warehouse — for sale (4%) or consumption (2%). The
remainder of the production was sold directly after harvested, used for in-kind reimbursement or
given as a charitable donation. Within our sample, 19% of SHF received financing from banks,
microfinance institutions, and community organizations (hereby referred to as financial institutions, or
F1) in the last 12 months (compared to 7% from their PO). SHF paid more on average for storage costs
for warehouse storage than home storage, paying more for transportation of crops to storage (524 vs.
$0.5), as well as for any other storage fees like chemical products to preserve stored crops or materials
(58.5 vs. $3). Despite storing at home and having limited access to finance, farmers frequently stored
crops for long durations. For instance, the average storage duration of groundnut, maize, and millet
grains were 3, 4.9 and 5.9 months respectively. And farmers who stored crops were able to access
higher sales prices on average.

At baseline, net SHF income from crop production during the previous harvest was higher for men
than women on average ($1,792 vs. $718). This is driven primarily by the fact that men cultivate more
land. Finally, a low percentage of SHF were aware of the WRS (12%) and AgResults (19%).

These results call into question some elements of AgResults’ Theory of Change. Namely, it seems like
farmers are able to store their crops for relatively long durations, even without access to a warehouse
or storage finance. And after storage, farmers receive higher prices on average. However, most
farmers sell their crops well before prices peak, suggesting that they are not taking full advantage of
temporal price arbitrage. Having access to the WRS could allow farmers more flexibility over storage
amount and timing, resulting in higher incomes.

These results also lay the foundation for our impact evaluation of the AgResults Senegal project to
estimate the effect of the competition on SHF’s net income, and production and storage practices. As
the competition progresses, our team will track the PO’s warehouses that are selected to participate in
the competition and conduct follow-up (planned in 2024) and endline (planned in 2026) data
collection with the treated and matched control SHF.
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1. Introduction

1.1 Project overview

AgResults is a $152 million initiative that incentivizes the private sector to address market failures in

agricultural systems in selected countries through pay-for-results schemes. AgResults aims to deliver
potential solutions to these market gaps that could ultimately bring about meaningful improvements
in smallholder farmers’ livelihoods.

The AgResults Senegal project was designed and implemented based on the idea that smallholder
farmers face difficulties maximizing their harvest income due to storage and finance market failures.
The project aims to address these challenges through supporting the scale-up of the nascent
Warehouse Receipt System (WRS) in Senegal. In theory, this system allows SHF to store their crops in
good quality and well-managed warehouses, receive financing by partner financial institutions during
the harvest season by using their warehouse-stored crops as collateral — typically under the
supervision of a collateral manager (CM) — and take advantage of higher prices in the lean season to
increase their net income earned from crop sales. To do so, the AgResults Senegal project relies on the
development of the regulatory environment around WRS, notably the operationalization of the
Organe de Régulation du Systeme de Récipissé d'Entrepot de Marchandises au Sénégal (ORSRE) — the
regulatory body in charge of developing and overseeing the WRS in Senegal — and the ORSRE licensing
of high-quality PO-owned warehouses for those to operate under the WRS.

1.2 Report overview and context

IDinsight is the evaluation partner for the AgResults Crop Finance project in Senegal, and is conducting
a comprehensive, mixed-methods evaluation. One of the evaluation activities is a quantitative Impact
Evaluation (IE), which is designed to answer the following overarching and specific evaluation
questions (EQ)*:

- What is the impact of the AgResults Senegal project on smallholder farmers’ uptake of
storage and collateral-based financing? (EQ2)
o 2a. Does the upgrade/development of warehouse facilities improve access and
uptake of crop storage by SHF?
2b. What major barriers remain to SHF uptake of storage if any?
2c. To what extent has this competition encouraged SHF to take up collateral-based
financing through the WRS?
- What is the impact of the AgResults Senegal project on net SHF income? (EQ3)
o 3a. Does the competition increase gross and net SHF income?

1 The overarching evaluation questions (EQ) design for this evaluation are based on the AgResults Evaluator Questions framework —

with small modifications to ensure that the EQ reflect the project context. To further investigate the factors underpinning each EQ, our
team has designed specific EQ for each overarching EQ — this specificity helps illustrate our proposed approach to addressing the
overarching EQ. Through these overarching and specific EQ, we also aim to investigate the validity of the assumptions for the Theory of
Change (ToC).


https://agresults.org/evaluation
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o 3b. Do SHF who store receive higher sales prices for their crops?
o 3c. Are there spillover effects onto SHF in the community who do not store crops?

The IE will also be used to ultimately understand what generalizable lessons can be learned about
the design and implementation of the AgResults Senegal project (EQ7), i.e.:
o 7a. What are best practices in the design and implementation of agricultural finance
prize competitions?
o 7b. What are the main barriers to implementing effective agricultural finance prize
competitions in Senegal (and similar contexts)?
o 7c¢. What untapped opportunities/design features should future competitions
experiment with moving forward?

This document reports results from the baseline survey of the IE, which measures a number of
variables related to SHF characteristics and practices prior to program implementation. As AgResults
Senegal project evolves and additional warehouses are selected for the competition, our team will
conduct follow-up and endline data collection to determine the treatment effect on certain key
variables of interest.

2. Methodology

2.1 Study design and sampling

A detailed impact evaluation plan is provided in the companion Evaluation Design Document. In
summary, to evaluate the impact of the AgResults Senegal project on SHF outcomes, we will compare
SHF associated with warehouses who are part of the competition to those associated with warehouses
who are not part of the competition. In order to ensure comparability, we match “treatment” SHF with
comparison SHF at the individual level, and based on characteristics of their warehouse. A brief
overview of the Theory of Chance behind the program is detailed in the figure below, with more
details provided in the Evaluation Design Document.
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Theory of Change to Improve Uptake of Warehouse Storage

This graphic shows the key interventions along the value chain that should be targeted to achieve the project’s desired outcomes.

Factors Contributing to Warehouse Storage Uptake
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For the baseline survey, we took a two-step sampling approach. First, we sampled warehouses that
were eligible to be part of the competition (though not all will participate). We then sampled SHF who
had access to store in those warehouses. In general, the SHF and warehouses were both associated
with a specific PO.

Given that the project is at an initial stage, it is unclear exactly which warehouses will be part of the
AgResults competition, and therefore be considered “treatment”. As of the launch of our baseline
survey (October 2022), the Project Manager (PM) for the AgResults Senegal project had selected 9

cashew warehouses for the competition?, and was in the process of seeking licensing for 17 cereal
warehouses (storing groundnut, maize, millet, sorghum, rice and fonio) in collaboration with the
ORSRE. However, all of these warehouses may eventually not join the competition, and other

warehouses may enter AgResults Senegal project in later seasons.

To overcome this uncertainty, we sampled a wide variety of warehouses, making educated guesses
about which ones were likely to be “treatment” and comparison. We identified likely treatment
warehouses as those that have either been selected (or preselected) by the AgResults Senegal PM, or
that have received licensing from the ORSRE (i.e. which participate in the WRS). In turn, we have
defined likely control warehouses as those that share certain characteristics with likely treatment
warehouses but have not been (pre)selected or licensed. The evaluation design does not rely on this
prediction being accurate, just that we have a good number of both treatment and comparison

2 Given that most storage in these warehouses seems to have taken place prior to their selection by AgResults, it is difficult to estimate
whether any increased storage was due to the ORSRE pilot, or to AgResults — therefore, for the purposes of our study, we consider that
these warehouses and their SHF are still at baseline (treatment has not impacted take-up).
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warehouses within our sample. However, if very few of our sampled warehouses end up participating
in AgResults, this will hinder our ability to measure the impact of AgResults with the desired precision.

For our warehouse-level sampling, we began by identifying a sample frame of warehouses, striving for
a comprehensive list of all warehouses in the country. We compiled a large database of warehouses
(both private and PO-owned) across Senegal, including over 400 individual warehouses — our sources
included Connexus (PM), Ace Global (CM), Procontrole (CM), ORSRE, Deloitte (Secretariat), and our
own data collection efforts. For all warehouses in our database, we attempted to gather data on
warehouse characteristics such as crops stored, storage capacity, utilization rate, and location.

We then focused on Producer Organization-owned warehouses for two reasons. First, the current
selection criteria for AgResults competitors have prioritized PO-owned warehouses. Second, focusing
on PO allowed us to get a list of farmers who have access to store in the warehouse, since the PO
maintain lists of members. This resulted in a list of 303 PO-owned warehouses.

For the list of PO warehouses, we reached out to producer organizations directly to request a list of
their members. We then limited further data collection to the 123 warehouses that had shared their
lists of members with us. We subsequently conducted an initial matching exercise of likely treatment
warehouses to likely control warehouses based on the information available to us in our warehouse
database. The result of this process was a total sample of 103 warehouses.?

Next, we conducted sampling at the SHF level. As part of this process, we digitized and compiled the
lists of members received from all PO, building a master database of SHF with information such as
name, location and phone numbers (when available). PO lists included both male and female
members, namely those who had signed up as part of the PO (in some cases multiple members per
household). For each SHF, we attached them to the warehouse they had access to — for PO that owned
multiple warehouses, we worked with them to ascertain which SHF in their membership list had access
to which PO-owned warehouses (typically determined by distance to warehouse). In this way, we
constructed a sub-list of PO members per warehouse.

In Senegal, men technically own the vast majority of agricultural land, but within a household, women
typically have de facto control over specific plots. According to the Annual Agriculture Survey of 2020-
2021, men operated around 80% of cultivated plots in the country, with women operating the rest.* In
general, women gain access to cultivated land indirectly, through the heads of family farms, village
chiefs, and landowners. However, women’s land tenure status varies according to the modes of social
organization (patrilineal societies or matrilineal societies). In particular, within the Diola ethnic group
in Casamance, mangrove rice fields would be passed down from mother to daughter (Faye, 2003).

3 We began data collection in October, 2022 with 97 warehouses sampled at the outset — 35 of which were considered likely
treatment. While one warehouse in our sample (considered likely treatment) was not surveyed since its PO representative refused to
cooperate, our team identified and surveyed SHF members of seven additional cashew PO owning a functioning warehouse (or
developing one). Given that the cashew is a value chain of interest to the competition, and that PO-owned cashew warehouses are
limited in Senegal, we attempted to expand our control sample as much as possible by conducting on-the-ground sampling of cashew
warehouses. We were ultimately able to sample these 7 additional warehouses across three cashew-producing regions: 2 in Fatick, 4 in
Kolda and 1 in Ziguinchor. Also, given the dearth of operational PO-owned cashew warehouses, we decided to include one warehouse
where the physical storage structure had not yet been built but the PO had concrete plans to do so in the coming years.

4 Sources: https://www.50x2030.0rg/news/senegal-releases-main-results-annual-agricultural-survey-2020-2021 and
https://culturalpractice.com/wp-content/uploads/3-2010-31.pdf and https://www.ipar.sn/Genre-et-foncier-une-equation-non-

encore-resolue-au-Senegal.html


https://www.50x2030.org/news/senegal-releases-main-results-annual-agricultural-survey-2020-2021
https://culturalpractice.com/wp-content/uploads/3-2010-31.pdf
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In this survey, our respondent was the member of the household who was formally the member of the
producer organization. The respondent was sometimes a man, and sometimes a woman. Most of the
women we interviewed were working on the land of their husbands and mainly produced what was to
be consumed in the household. When part of that production was sold, husbands or sons were
generally the ones making the decisions about the sales and collecting the income. We asked the
respondent to report agricultural activities from the plots they operated, which should therefore cover
gender-specific production, even within a household. However, as some plots are jointly managed, our
gender disaggregated data likely imperfectly capture differences in production practices by gender.

Once this database was finalized, we conducted random sampling of PO members per warehouse.” For
cereal and legume warehouses (i.e. those that stored primarily groundnut, millet, maize, etc.), we
selected a random sample of SHF with the objective of completing 20 surveys, and for cashew
warehouses, we randomly sampled respondents with the objective of completing 30 surveys.® We
oversampled SHF by cashew warehouses given the relatively smaller number of PO-owned cashew
warehouses. Our final sample of respondents consisted of 2,248 active SHF.

2.2 Data collection

Data collection was conducted between October 5%, 2022 and November 215, 2022. Survey
instruments were piloted in September with a team of nine experienced enumerators, out of which we
identified six supervisors for our baseline survey. The field team consisted of 30 enumerators, six
supervisors, and one field coordinator, as well as two Associates and one Manager from IDinsight.
Recruitment outreach for the enumerators and supervisors was led by AfrikSurvey, a survey firm and
partner of IDinsight for baseline data collection. Once pre-selected, a group of 48 enumerators and
supervisors participated in a 3-day training lead by the two Associates and the Manager. The training
focused on best practices when surveying respondents, the content of the baseline survey
guestionnaire, and piloting of the questionnaire over the phone with SHF. After conclusion of the
training, the final field team was selected based on their performance during the training, experience
and language skills, and enumerators began surveying respondents across six distinct teams (each
consisting of one supervisor, five enumerators, and one driver). All teams began in Central regions.
After two weeks, two teams descended to the Southern regions, where they stayed for the duration of
data collection while the remaining four teams reached the Southern regions after the fourth week of
data collection.

Throughout data collection, enumerators and supervisors used electronic tablets to collect data
through the SurveyCTO platform. In total, 2248 SHF out of the sampling frame of 2724 were reached
and interviewed, coming to a response rate of just under 83%. The main reason for non-participation
was that respondents were travelling, unavailable or otherwise unreachable. Supervisors monitored
data collection efforts, providing support to enumerators to improve use of the questionnaire and the
quality of data collected. As part of this effort, supervisors utilized a spot-check form to track which

5 We realized during our data collection that for some of these PO, members were not necessarily smallholder farmers themselves but
could sometimes be crop processors only. Crop processors only were excluded from our sample a posteriori. When conducting the
survey, we sometimes found that multiple selected household members were part of the same household. In this case we replaced the
sampled member with another member.

6 The number of farmers ultimately sampled in each warehouse varied slightly from the target due to the ease or difficulty of finding
SHF and the initial size of the PO member lists.

11
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enumerators they supervised during which interviews. In addition, a team of three trained controllers
conducted back check phone interviews on a shorter SurveyCTO questionnaire with 64.4% of our SHF
respondents. Our team also conducted high frequency checks on the database to ensure the quality of
data collected from respondents. In cases where information received needed further verification,
enumerators called respondents back to confirm certain answers, and where corrections were
needed, our team recoded responses.

2.3 Lessons from the field

The following section provides important lessons from our data collection efforts that aim to sharpen
the reader’s understanding of our data collection approach and inform our future data collection
efforts.

First among these lessons was that a producer organization’s collaboration was instrumental to the
preparation and execution of data collection. From the sharing of their members’ list to facilitate SHF
sampling, to their support in identifying and locating SHF on the ground, PO staff were absolutely
essential in the success of our data collection efforts. In many cases, PO representatives would
accompany our data collection team for 1-2 days while surveying SHF. This was mainly due to staying
in close contact with the representatives and being responsive to their preferences. In addition, we
provided small reimbursements to cover their costs for spending the day with our teams. They helped
us by showing us how to access certain difficult-to-reach areas and introducing us to village heads, a
prerequisite to surveying anyone in the village. In turn, PO that either refused to collaborate, or were
very hesitant to do so, made it very challenging (or impossible in one case) to survey SHF who were PO
members.

Next, there were a number of challenges and tactics regarding SHF sampling that our team learned
once data collection began. In many cases, SHF were not located in the villages where our data
collection teams attempted to survey them (e.g. due to seasonal migration to Dakar in the non-harvest
season). SHF phone numbers, when available, enabled surveyors to address this challenge, scheduling
interviews in advance and allowing for a higher survey completion rate per day. In many cases,
however, PO did not have phone numbers available for their members. Now that contact information
is available for each of our surveyed SHF, we expect to be able to more efficiently plan our data
collection during follow-up surveys.

During surveying, our team realized that involving other members of the sampled SHF’s household
helped answer certain questions in the questionnaire. In some cases, a sampled SHF may no longer
have been involved in the day-to-day harvesting practices of their households’ fields, so asking another
household member to participate and answer certain questions regarding harvest and storage
practices proved critical. In other cases, a respondent may have been familiar with storage and
harvesting practices, but did not have information on the household’s consumption patterns (i.e. what
goods were consumed in last 7 days) — in which case we would typically attempt to identify another
household member more knowledgeable on the subject to answer these specific questions.

12
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3. Baseline results

This section provides a summary of results from our baseline survey, highlighting key indicators across
thematic areas that will be further measured in follow-up surveys. We begin by providing a summary
of SHF demographic and household characteristics, followed by a detailed overview of SHF practices in
harvesting, storage and sales. Next, we focus on processing and consumption habits, detail SHF's
access to finance and PO services, deliver insights on SHF’s awareness and perceptions of WRS and the
AgResults Senegal project, and conclude with an analysis at baseline of the project’s impact pathways.
For each thematic area of focus, we disaggregate our analysis by crop type and gender where relevant.

3.1 SHF demographic and household characteristics

This section focuses on SHF general demographics and basic harvesting characteristics. Out of a total
sample size for the baseline survey of 2,248 respondents, 628 SHF (28%) were women respondents.
The table below provides a breakdown of certain basic SHF characteristics by the gender of the
respondent. As mentioned in the previous section, households with female respondents were not
necessarily female-headed, but we asked about fields/crops within the household that the respondent
managed.

Table 1: SHF and HH characteristics by gender”

. . Number of
% of total Years as Field Size Crop types
- crop types
sample SHF (Hectares) . per hectare
cultivated
Men 72% 52 24 6.8 3.1 0.8
Women 28% 46 17 5.7 2.3 13

On average, men were approximately 6 years older than women surveyed, and had spent 7 years
more as a farmer. Men’s field size was 1.1 hectares greater on average than women’s, and men also
harvested more type of crops on average than women (3.1 vs. 2.3). However, in terms of number of
crops produced per hectare, women tended to diversify more than men, with 1.3 crop types produced
per hectare on average versus less than one type of crop per hectare on land managed by men SHF.

We surveyed respondents in 9 out of Senegal’s 14 regions. The majority of SHF surveyed came from
Senegal’s Central regions (Fatick,® Kaffrine, Kaolack, Diourbel, Louga, Tambacounda) and the
remainder lived in the Southern regions (Kolda, Sedhiou, Ziguinchor) where cashew production is more

7 All differences between men and women across the characteristics presented above are statistically significant at p<0.001.
8 While cashew production is generally more important in southern regions, the Fatick region also contains cashew production
traditionally in the Sokone department. Harvesting for this cashew in Sokone generally starts earlier in the season than in the Southern

regions.

13
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prevalent. These SHF were affiliated with 103 warehouses, 73 in the Central regions and 30 in the
Southern regions, managed by 57 different producer organizations.

Figure 1: Geographical distribution of sample
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We asked households about the last time they harvested each crop, which would have been around
November/December 2021 for cereal crops, and March/April 2022 for cashew. Across all regions,
groundnut, millet, and maize (in order) were the most commonly grown crops by SHF in our baseline
sample (as shown in Figure 2). In Central regions, the crops most frequently grown by SHF were
groundnut, maize and millet. In Southern regions, the most commonly grown crop was cashew,
followed by groundnut and maize. In terms of crop production, 49% of the total production of our
baseline sample was groundnut, followed by millet (23%), cashew (12%) and maize (10%).

Figure 2: Percent of SHF that grow a given crop and distribution of crop production out of total production
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Table 2: SHF crop production by gender and average production per SHF

Indicator Maize @ Cashew Sorghum Cowpea Sesame
% of SHF who M 84.9 66.3 58.0 40.3 13.0 28.0 8.2 11.0 0.5
cultivate each F 78.0 36.3 28.2 18.8 5.4 34.6 5.1 17.0 1.6
crop>1°
Total 83.0 57.9 49.6 34.3 10.9 29.8 7.3 12.7 0.8
% of total M 48.0 24.4 10.7 12.0 1.7 0.8 0.5 1.7 0.02
production in F 51.0 18.8 9.3 12.2 1.4 1.5 0.6 5.0 0.2
sample
Total 48.4 23.7 10.6 12.1 1.6 0.9 0.5 2.1 0.05
Average M 2,448 1,608 838 1,282 588 131 285 715 201
production for
latest harvest F 1,040 854 562 1,027 421 74 172 493 240
per SHF who
cultivates (kg) Total 2,079 1,479 795 1,243 565 113 262 631 223

The two most common crops in terms of the proportion of SHF in our sample, total production and
average production per SHF in the last 12 months, were groundnut and millet. These were typically
produced in the same regions and often grown simultaneously by the same SHF. In terms of total
overall production and average production per SHF, cashew came third.!* On average, SHF produced
2,079 kilograms of groundnut, 1,479 kilograms of millet, and 1,243 kilograms of cashew in the last
harvest.*?

In terms of gender split, there were generally more men SHF than women who grew groundnut (85%
vs. 78%), millet (66% vs. 36%), maize (58% vs. 28%) and cashew (40% vs. 19%). However, women grew
three crops more frequently than men on average — namely cowpea, rice, and fonio — supporting
claims in the AgResults Senegal Business Plan that women were more involved in cowpea and rice
production, even though women’s total production — like men —was predominantly made up of
groundnut (51%), millet (19%) and cashew (12%).

Finally, some SHF suffered crop failure — 220 of the 6,470 total crops cultivations (3%) grown by our
2,248 SHF respondents had zero harvest in the previous season. Factors such as limited rainfall during
the previous cereal/legume harvest season likely contributed to these crop failures.

9 Most SHF in our sample cultivated more than one crop type in the past harvest season.

10 Differences between men and women for who cultivate each crop were statistically significant to the p<0.01 level for all crops.

1 1n Senegal, the harvest season for cashew begins in March while that of cereal and legumes beings in October/November. For the
purposes of this survey, we asked respondents to provide information relating to the last harvest season for a given crop. As a result,
all data regarding cashew production dates to the harvest season beginning in March, 2022, while that of cereal and legume value
chains dates to October/November of 2021.

12 Note that while we are able to provide insights into SHF overall production per crop, our data does not allow for a productivity
analysis on a per-crop basis because most km? of land use is not strictly attributed between crops — with rows of cowpea traditionally

planted between two rows of groundnut for instance.



108014 daueul4 doi) |ebauss s)nsayby — 1oday auljaseg uolrenjeAs 1oedw|

16

3.2 SHF storage and sales practices

This section focuses on SHF storage and sales activities across all crop types. More precisely, we have
divided these activities into 8 distinct categories in our questionnaire:
e Direct sale without storage — SHF sells a crop to a buyer without storing it;
e Home storage for sale — SHF stores a crop at home then sells it;
e Home storage for consumption — SHF stores a crop at home then the SHF’s household
consumes it;
e  Warehouse storage for sale — SHF stores a crop in a warehouse then sells it;
o  Warehouse storage for consumption — SHF stores a crop in a warehouse then the SHF’s
household consumes it;
e Reimburse PO — SHF uses a crop to reimburse their PO for services rendered (e.g. loan for
seeds);
e  Gift/zakat/sharecropping — SHF gifts a crop to someone outside the household, often through
the Islamic tradition of Zakat (religious duty to donate a portion of own wealth in the Islamic
tradition) or as compensation for help received during planting/harvesting.

As Figure 3 shows, home storage was very high for SHF overall. The most common activity for SHF was
home storage for consumption, with 93% of the sample storing at least one crop at home for
consumption purposes at baseline, and the next most common activities were home storage for sale
(78%) and providing gifts or charity (75%). On average, warehouse storage was much less common
than home storage, with 13% of SHF storing any crops in a warehouse. 10% of SHF stored at least (part
or all of) one crop in a warehouse for sale and 7% storing in at least (part or all of) one cropina
warehouse for consumption. In terms of crop production distribution per activity, the most common
activities were home storage for sale (42%) and home storage for consumption (35%). These results
show that SHF already store their crops in large quantity at home and sell a majority of those stored
crops. While gift and charity giving was conducted by 75% of SHF, this activity only comprised 8% of
total production. Similarly, while 10% of SHF responded that they stored in a warehouse for sale, only
4% of total production was stored in a warehouse for sale.

Figure 3: Percent of SHF that conduct storage/sale activities and distribution of crop production by activities
(last production period)
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Table 3 below presents these data per crop type and gender. Direct sales rates for all crops did not
eclipse 10%, except sesame where 21% of total production was sold directly. Home storage rates were
high for groundnut and cashew, with most crops stored for sale. Maize and millet were also stored at
home at comparatively high rates, but this storage was primarily for SHF consumption. Across crops
and gender, warehouse storage was relatively low — only 4% of total production across crops was
stored for sale, while 2% was stored in a warehouse for consumption. Nevertheless, women SHF
stored cashew in warehouses for sale at a higher rate (16%) vs. men (10%).

Table 3: Distribution of storage and sales activities by crop and gender

Direct Sale Home Home Warehouse Warehouse . .
Crop Type without Storage Storage for Storage for Storage for Reimburse iy
Storage for Sale  Consumption Sale Consumption PO Zakat
M 3.3 79.3 2.0 9.9 0.0 0.5 4.9
Cashew F 4.1 73.6 2.1 16.3 0.0 0.0 3.7
Total 3.4 78.6 2.0 10.7 0.0 0.4 4.8
M 9.5 52.9 20.1 4.8 1.5 2.7 8.0
Groundnut F 9.1 46.1 29.2 4.3 2.3 1.7 7.0
Total 9.5 52.0 21.3 4.7 1.6 2.6 7.9
M 3.0 19.6 63.4 13 1.8 0.5 10.0
Maize F 3.9 18.1 65.2 1.1 3.2 0.8 7.8
Total 31 19.5 63.6 1.3 1.9 0.6 9.8
M 1.8 16.9 61.9 2.3 3.3 2.7 10.5
Millet F 1.0 24.0 60.5 1.7 1.8 2.2 8.7
Total 1.8 17.6 61.8 2.2 3.1 2.7 10.3
M 4.0 27.2 56.2 1.0 2.4 0.3 6.7
Cowpea F 5.5 28.3 54.8 0.7 0.8 0.4 9.1
Total 4.3 27.4 55.9 0.9 2.0 0.4 7.2
M 0.4 111 78.4 0.9 0.4 0.1 8.7
Rice F 0.0 12.0 77.1 1.2 0.7 0.0 9.4
Total 0.3 114 78.1 1.0 0.5 0.1 8.9
M 3.3 16.5 57.0 7.1 4.7 0.3 10.3
Sorghum F 26.1 24.2 41.4 2.6 0.7 1.7 4.4
Total 5.6 17.3 55.4 6.6 4.3 0.4 9.7
M 21.8 64.7 4.4 3.3 0.0 0.7 4.6
Sesame F 13.6 40.2 25.2 18.6 0.0 0.9 1.5
Total 20.7 61.5 7.1 5.3 0.0 0.7 4.2
M 0.0 13.0 83.4 0.0 0.0 0.0 3.6
Fonio F 15.9 11.5 62.3 1.0 0.3 0.0 9.1
Total 9.5 121 70.8 0.6 0.2 0.0 6.9
M 5.9 42.0 34.5 4.3 1.8 2.1 8.4
All crops F 6.3 40.3 38.1 4.8 1.9 1.4 7.1
Total 6.0 41.8 34.9 4.4 1.8 2.0 8.3

In terms of WRS utilization during the latest campaign, overall storage through the WRS among SHF
was low — there were only 20 SHF associated with 11 different PO who stored through the WRS (0.9%
of sample) across the following crops: groundnut, cashew, maize, millet and cowpea. The crop with
the most significant storage through the WRS was groundnut, with a total of 14,710 kilos stored by 13
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individual SHF using the warehouse financing scheme. While only three cases of cashew WRS storage
were reported, the total WRS storage quantity for cashew (14,425 kilos) was similar to that of
groundnut.’

As shown in Table 4, crops were stored for sale for various durations, but typically for substantial
periods of time. In particular, average storage duration before sale was longest for millet (5.9 months),
maize (4.9) and cowpea (4.5). SHF would typically sell their crops via 1-2 discrete sales, with the exact
amount of sale varying a bit by crop — cashew (1.5), millet (1.4), groundnut (1.2), and maize (1.1).

Table 4: Average duration of storage before sale (in months) by crop™

Indicator Groundnut Millet Maize Cashew'®> Sesame Cowpea Rice Sorghum

Storage duration
(months)

After storing crops, farmers were able to access higher prices over time. As shown in Figure 4 below,
prices increased modestly for all crops. For cashew (whose peak harvest is in March-May), prices
remained relatively constant until June, when they increased rapidly, eventually reaching around 5x
their original price by October.?® However, these results should be interpreted with caution, as much
of the stored cashew from 2022 was not sold by the time of our survey. We know from our qualitative
work that even as of January 2023, large amount of cashew stocks were sitting in warehouses unable
to find a buyer.

For cereal crops (whose peak harvest was November and December 2021), prices remained relatively
constant until around March 2022, when they started rising. The largest rise was for groundnut, who
saw its price roughly double at its peak in July 2022.

13 The cashew market experienced a severe drop in international demand during 2022 due to a multitude of factors, including rising
global inflation and consumers’ lack of demand for more expensive goods. For this reason, much of Senegal’s cashew storage in 2022,
notably under the WRS, was not able to be sold to international buyers.

1 These data account for crop grains only, not seeds, and only includes values for which n>30 (excludes fonio).

15 Since the survey was conducted in October-November 2022 and most cashew was harvested in spring 2022 (while harvest was
primarily 2021 for other crops), this mechanically reduces average cashew storage duration.

6 In IDinsight’s previous process tracing report, we showed historical price changes from 2018-2021. These vary by crop and year, but
tended to show small price increases for millet and maize, modest (24%) increases for cowpeas, and larger increases for groundnut
(70%), and cashews (230%).

18
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Figure 4: Sale price after storage by month and by crop”
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Comparing the storage duration in Table 4 with the evolution of prices in Figure 4, we can see that
most farmers sold before prices started increasing. This suggests that the farmers were not able to
wait to sell until prices rose significantly, likely because they needed the money earlier. In Figure 5
below we compare the average prices that farmers received after storage versus selling directly, and
find that on average farmers did receive higher prices after storage for most crops.*® This is driven by
the minority of farmers who were able to wait to sell until prices rose.

The average price difference between direct and post-storage sales was most pronounced for cashew
(25%), followed by millet (17%) and groundnut (8%), indicating that cashew storage was particularly
value-adding compared to other crops. Women SHF particularly benefitted from cashew storage as
their post-storage price was higher by 140% compared to their direct sale price on average — whereas
the price differential for men was only 7%.° This difference was at least partially driven by differences
in cashew processing across gender — 11% of women’s cashew production stored for sale was
processed, compared to 2% for that of men.

7 These data account for crop grains only, not seeds, and only includes values for which n>30 (excludes fonio).

18 For analysis of price data in Figure 4, we have included crops for which each sub-group (e.g. cashew direct sales) had at least 30
observations — for this reason, we have removed rice, fonio, sorghum and cowpea from the graph.

19 The prices for cashew sales reflect those of SHF that were able to find buyers for their cashew, and therefore may be skewed since
they do not capture the many cases this year where SHF were unable to find buyers for their cashews in storage.

19
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Figure 5: Average prices for direct and post-storage sales
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As shown in Figure 6, storage-related costs were higher on average for warehouse storage vs. home
storage. SHF spent more on average for warehouse storage than home storage for transportation of
crops to storage (524 vs. $0.5), as well as for any other storage fees like chemical products to preserve
stored crops or materials ($8.5 vs. $3). Difference in costs across storage type are likely due to the fact
that PO have to pay more to have their crops transported to a warehouse versus their house (which is
usually closer to the crop fields), and that storage maintenance in warehouse requires more
materials/equipment for purchase.

Most of the farmers who stored in warehouses we more productive farmers with large stocks- they
store an average of 1600 kg of crops. Therefore, the cost of storage per kilo is quite small, at around
$.03/kg. However, we think that this price per kilo is likely not to be representative of storage costs in
a scaled-up WRS scheme. This is because the WRS tends to add additional costs (for instance, for
finance) and the farmers who are storing at baseline have more crops to store which decreases
transport costs per kilo. It is also likely that farmers who are storing at baseline are closer to
warehouses than the average SHF.

Figure 6: Average costs (USD) for warehouse storage vs. home storage
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Regarding self-reported storage loss data, warehouse storage loss was marginally (but statistically
significant) lower than home storage loss. Overall loss in home storage was most pronounced for
cowpea, groundnut and sorghum in terms of percent lost out of total production stored at home than
for any other crop (as shown in Table 5 below) Home storage loss was greater than warehouse storage
for groundnut (1.3x), cashew (4.4x) and millet (8.8x).2° Regarding causes of storage loss, pests were
cited as the principal reason for storage losses across both home and warehouse storage. The method
of storing (quality of bags, use of plastic containers or storing on straw) varied across crop types. This
suggests that warehouses helped prevent crop loss more than home storage, but given that home
storage loss was quite low to begin with, farmers will probably not have high demand for warehouse
storage to prevent storage loss.?! Home storage losses tend to be bimodal, with most houses
experiencing little to no loss, and a few reporting losing most of their storage, meaning that
warehouse storage can to a certain extent provide insurance against catastrophic losses.

Table 5: Percent storage loss (out of total production stored) per crop and storage type?,%

Indicator Cashew Groundnut | Maize Millet Cowpea Rice Sorghum | Sesame

H°mi::s°'age 0.59% 1.47% 073% | 1.18% | 151% | 030% | 1.42% | 0.87%
Wareh

arehouse 0.11% 0.63% 053% | 0.12% | 0.00% | 0.00% | 0.00% | 0.00%
Storage Loss

Across different sale types, namely “direct” sale and post-storage sale, SHF sold in the highest
proportion to small traders, followed by exporters and local consumers (as shown in Figure 7). Small
traders were typically local Senegalese middlemen who would buy production from SHF and resale to
larger buyers (i.e. exporters). Other buyer types included processors (who would buy crops to
process), PO (who would buy crops from their members for aggregation) and local consumers (who
would buy at local markets). The fact that SHF sold primarily to small traders, exporters and local
consumers indicates that a significant number of our sample did not sell to their producer
organization, but rather to smaller private actors in their network.

20 All of these differences are statistically significant to the p<0.001 level.

21 While we did not investigate potential drivers for warehouse storage at baseline, this is something that we will include in our follow-
up survey to be able to understand in detail reasons for warehouse take-up, especially if demand for warehouse storage increases
between baseline and follow-up — as expected by AgResults ToC.

22 Fonio has been excluded from the table as there was no self-reported fonio storage loss in our sample.

23 Storage of a crop for less than a month is counted as zero for the purposes of this analysis.
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Figure 7: Distribution of buyers by direct vs. post-storage sales
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3.3 Net SHF income

As the primary indicator of interest for this survey, net SHF income from crops produced was
calculated as the estimated value of all surveyed crops (i.e. direct revenues from crop sales and
estimated potential revenues based on value of crops given as gifts or reimbursement or those
consumed)?* minus total input and labor costs spent for production and for post-harvest activities if
any (i.e. total spent on fertilizer, seeds, manual labor pre and post-harvest and other transport and
storage costs).?> The mean net SHF income from total crop production during the previous harvest
season was $1,492. The mean net income for men from total production was $1,792 compared to
$718 for women — demonstrating a stark and statistically significant gap in net SHF income across
gender.?® This is driven primarily by the fact that men cultivate more land, we well as modestly higher
output (in kg) per hectare.?” We do not see systematic differences in sales prices received by men
versus women, and if anything women received higher prices in some instances, such as stored
cashews. When normalized by area planted, men have only modestly higher income (341 $/ha vs 329
S/ha), and this difference is not statistically significant.

24 To estimate the value of crops produced but not sold (i.e. those consumed or gifted), we have multiplied the total quantity of a given
crop that was not sold by the average “direct sale” price for that crop.

25 We do not include an imputed value of household labor in the cost calculation, as we did not measure household labor specifically as
part of our survey.

26 This difference between men and women is significant to the p<0.001 level.

27 While we measured differences between men and women on average, neither total cultivated area nor productivity (total kg of all
crops harvested over all cultivated area) are statistically different at p<0.05. However, these two factors combine to result in much
higher

22
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3.4 Processing and consumption

This section provides an overview of SHF processing and consumption practices. Our survey looked at
SHF processing?® of their own crops, whether for consumption or for sale, in order to capture any
impact that the project may have on SHF processing practices. In turn, we surveyed respondents on
their consumption of their own crops, to track how participation in the WRS may affect (or not) SHF
consumption habits in the future.

Overall, SHF processed more crops for consumption than for sale. The percent of total production
processed for consumption (after storage) was highest for cereals — namely maize (71%), millet (70%),
and sorghum (62%). Crops that were typically sold rather than consumed within our baseline sample
were processed before consumption at lower rates comparatively, like sesame (12%), groundnut
(30%), and cashew (35%).

Levels of processing for sale (after storage) were significantly lower than for consumption after
storage, with maize representing the crop with the highest percentage of its total production for sale
processed (4.5%), followed by cowpea (4%) and cashew (3%). This suggests that SHF processing of
crops to increase value for sale remains limited for most SHF at baseline.

Figure 8: Percent of total production for sale/consumption that was processed®
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Survey data on consumption focused on crops produced by SHF themselves (i.e. “own”), as well as
those same crops that were bought outside the household (i.e. “purchased”). As shown in Figure 9, in
the last 7 days (from when survey was conducted), SHF household both spent the most on rice and
consumed the most of their own rice production (in terms of total USD value) compared to other crops
surveyed. Across all cultivated crops, SHF consumed more on average from their own production than
they bought. Follow-up data collection will determine if this balance between consumption of own

28 For cereals, processing typically meant turning the raw crop into a flour or grain derivate good (e.g. raw millet into millet couscous).
For groundnuts, processing involved turning raw nuts into other goods (e.g. groundnut oil or flour), while for cashew it consisted of
deshelling.

29 There were no cases of fonio or rice processed for sale, so we have excluded them from this figure.

23
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production vs. purchase of crops changes at all once SHF have greater access to warehouse storage
and potentially higher sale prices through the WRS.

Figure 9: Estimated cost of goods consumed by SHF household in the last 7 days (in USD)

B Purchased
Own

20

0 I I I

Groundnut Millet Maize Cashew Sorghum Cowpea Sesame Rice Fonio

usb

3.4 Access to finance and PO services

Access to finance represents a key component of the AgResults Senegal project Theory of Change.
Through the WRS, SHF may be able to access finance and do so with better conditions (i.e. lower
interest rates). To track whether SHF will indeed be able to access better financing options thanks to
the WRS and/or the AgResults Senegal project, our survey collected data on SHF experience with
financing at baseline. Similarly, we estimated SHF access to a range of PO services in order to better
understand what services were available at baseline, and how those services may change as PO begin
to participate in the WRS (and potentially earn more revenues).

Overall, 19% of SHF in our sample received financing from a bank, a microfinance institution, or a
community organization3 (hereby referred to as financial institutions, or Fl) in the past 12 months,
while 7% of SHF in our sample received financing from their PO.3! For those that did receive financing,
the median loan amount that SHF received from an Fl in the past 12 months ($324) was 2.7 times
greater than the median loan amount received by SHF from their PO ($122).32 Yet, while FI offered
higher loan amounts to SHF, they also conditioned this financing on higher average interest rates. On

30 For this data point, we define community organizations as local community groups that provide financing to SHF but are not the PO
of which they are a member.

31 Differences for SHF that received a loan, as well as those across loan amounts or interest rates were not statistically significant
across gender. For this reason, we have focused our analysis in this section on comparing financing services between Fl and PO, and
not disaggregated by gender.

32 This difference is significant to the p<0.001 level.
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average, SHF faced an interest rate of 10% from Fl compared to 8.6% from PO 3% 34 — with an even
higher average interest rate at 8.75% for loans received through the WRS (over seven loans delivered
through the WRS).

Figure 11: Average interest rate (%) for loans from Fl vs. PO
10

Figure 10: Median loan amount (USD) for Fl vs. PO
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SHF also received a range of services from their respective producer organizations. The most common
among these were in-kind credit of fertilizer/seeds, cash credit, the purchase of their crops by the PO,
and direct in-kind gift of fertilizer/seeds. In-kind credit of fertilizer and/or seeds was received by 22%
of men and 14% of women SHF, and the purchase of SHF crops was also more regular among men SHF
(10%) than women (5%), suggesting that these two important PO benefits may favor men SHF.3® For
cash credit and fertilizer/seeds received as gifts by SHF, differences between men and women were
not statistically significant (p>0.05). This suggests that, if PO are able to generate more revenues and
offer more services to their members due to AgResults Senegal project, men SHF may stand to benefit
more than women SHF through privileged access to PO services.

33 As a point of comparison, annual inflation rate in Senegal was at 9.6% on average in 2022 according to the ANSD:
https://tradingeconomics.com/senegal/inflation-cpi.

34 This difference is significant to the p<0.05 level.

35 Both differences are significant to the p<0.001 level.
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Figure 12: Percent of SHF that receive a PO service by gender
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PO also offered other services at much lower rates, such as credit to purchase harvesting
material/equipment (1%), access to processing equipment (0.8%), in-kind gifts of harvesting
material/equipment (0.4%), and the sharing of profits from PO crop sale with members (0.4%).
Furthermore, PO covered transportation costs for moving crops to a warehouse for 6% SHF who

stored in a warehouse. Overall, PO services to SHF members proved to be fairly limited for our sample.

3.5 Awareness and perceptions of WRS and AgResults

The survey also sought to understand SHF awareness of the WRS and AgResults project at baseline to
be able to track how this awareness may shift over time. At baseline, 12% of SHF in our sample were
aware of the WRS and 19% of SHF were aware of the AgResults Senegal project. For SHF aware of the
WRS (n =272), 95% were interested in the system, and of those interested, 99% reported that they
would consider to participate in the WRS during the next harvest season.

For those who were aware of the WRS, only 20% had stored in a warehouse (for sale and/or
consumption) — indicating that awareness of the WRS did not necessarily correlate to high rates of
warehouse utilization. Of those who were aware of the WRS, 23% cited lack of understanding of the
WRS as an obstacle to their participation, while 8% cited transportation challenges and 6% cited
warehouse fees as obstacles as well. For SHF not aware of the WRS, 88% cited a need for more
financing and 37% mentioned experiencing storage loss (at home and/or in a warehouse) — suggesting
that WRS could still address an unmet demand among these SHF.

Regarding the AgResults Senegal competition, results suggest that AgResults Senegal PM has been
able to achieve broader name recognition than the WRS among our sample, and this awareness of
AgResults Senegal project will likely only increase over the duration of the project if AgResults
communication efforts are successful. Of the 42 SHF who have interacted with AgResults PM staff
directly, 79% stated that these interactions were respectful, while 14% said they were not (and 7% did
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not know), indicating that the competition could work more closely and respectfully with a small group
of SHF who may not be favorable to or understand the project.

4. Discussion and Conclusion

The results from our IE baseline survey shed light on certain pathways to impact highlighted by the
AgResults Senegal Theory of Change. In particular, the baseline survey results bring into some question
the ability of the WRS to improve farmers’ incomes. The most critical finding is that farmers are doing
a lot of storage at home, with around 42% of total harvest stored at home for later sale. Staple crops,
such as groundnut, maize, millet and cowpea, were being stored for a substantial amount of time (3-6
months). After storing, farmers were on average able to receive higher prices for their products.
Additionally, the home storage loss rate across crops was low overall, and only marginally higher than
that of warehouse storage. This indicates that SHF at baseline were already able to store crops for
relatively long periods without much access to finance and minimal home storage losses — reducing
the incentives for WRS take-up amongst SHF.

That being said, despite large amounts of crops being stored at home, the majority of farmers sold
their crops well before prices peaked. This indicates that farmers are currently not taking full
advantage of price arbitrage opportunities despite being aware of price fluctuations, likely due to a
lack of access to finance, and could therefore benefit from a WRS system. Our previous process tracing
exercise suggests that many people in rural areas know that prices tend to rise after harvest season,
meaning that information is unlikely to be a barrier to storage. However, many farmers talked about
the risk involved (the prices don’t always rise) as well as lack of finance as barriers to storing for longer
time.

The data also sheds some light on the potential profitability for SHF of a WRS system. For a WRS
scheme to be profitable for SHF, the first necessary factor is that there is a large price increase over
the season. IDinsight’s previous Process Tracing report found that this was generally true for some
crops (cashew, groundnut, cowpea), but not for other (millet and maize). The data from this baseline
adds further support to this finding, as prices did increase over the course of the year for groundnut
and cashew, but not for maize and millet.3®

The next factor is that warehouse storage costs (including transport) are small relative to the price
increases from waiting to sell. Our data has some information on this, but it is not sufficient to draw
conclusions. We have a relatively small number of farmers in our sample who store in warehouses,
and these are farmers who have relatively high amounts of production compared to the rest of the
sample. We are also concerned that the farmers who are storing at baseline may live especially close
to warehouses meaning that the warehouse costs do not generalize across all SHF.

Nevertheless, reported costs of storage are modest, at $.03/kg (aggregated across all crop types).
Taking groundnut as an example, this is about 7% of the price per kg of groundnut around harvest

% We didn’t have enough sales data over the season for cowpea to measure price changes with confidence.
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time. From 2018-2021, groundnuts have increased in price by an average of 70% over the course of
the season. This means that if these cost levels were retained during a storage scale-up, there might
still be profits to be made from warehouse storage, net of storage costs and inflation (which was
around 10% in Senegal in 2022). Cashews historically have higher price fluctuations, which would
mean an opportunity for more profit margin. However, the experience of WRS schemes for cashews in
2022 warrants some caution, as many POs were unable to sell cashew stores due to a glut on the
world market.

Also relevant is a core finding from IDinsight’s Process Tracing baseline report, which indicated that PO
are more likely to participate in WRS directly than their SHF members. This means that most potential
benefits to SHF would indirectly trickle down from PO services. This report shows that currently POs
provide few services to their farmers, so the exact mechanisms for a WRS affecting farmers indirectly
are unclear. Our follow-up surveys will reveal if SHF in fact benefit when their PO participates in the
WRS directly, particularly for female SHF who receive fewer PO services on average.

These baseline observations across a range of thematic areas will enable our team to conduct a
thorough analysis of the project’s impact on SHF in the years to come. We have gathered data on both
the project’s primary indicator of interest — net SHF income from crop production — but also on a range
of relevant secondary indicators, from access to finance to storage practices per crop to awareness of
the WRS. These baseline results combined with the results from follow-up (planned in 2024) and
endline (planned in 2026) data collection will allow us to better understand if and how net SHF income
and SHF production and storage practices have increased as a result of AgResults.
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