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Abstract
Cereal crops are important for food security of farm households in rural sub-Saharan Africa (SSA)
and have the potential to contribute to farm incomes. Yet, several problems militate against the full
realization of this potential in Mali. Among these are low productivity, which is further exacerbated by
pre– and post-harvest losses. There are also issues of poor organization of farmers, and
underdeveloped output markets. The Alliance for a Green Revolution in Africa (AGRA) funded a
programme to address these problems with the aim to enhance cereal marketing, increase farmer
incomes and reduce household food insecurity. This programme was implemented by an NGO
between 2014 and 2017 in three “Cercles” (sub-regions) of the Sikasso region of Mali. From the
programme implementers perspective, part of the solution to the problems in the cereal sector is the
capacity strengthening of aggregators (i.e., farmer cooperatives and private aggregators) to provide
adapted services to smallholder cereal farmers and to link them to bulk output buyers through
contracts. Capacity strengthening was done by training aggregators and farmers, providing
infrastructure, and linking them with financial institutions. An important component of the training was
aimed at improving farmers’ knowledge and application of appropriate pre– and post-harvest
handling practices. Farmers in all programme villages (99) were trained using the Training-ofTrainers (ToT) approach, but this was a one-time face-to-face training. Yet, it is known from the theory
of learning that repetition is important for knowledge retention and application. Therefore, we
hypothesize that post-training reminders at specific periods when such knowledge should be applied
has an impact on outcomes over and above a one-off training event. To test this hypothesis, farmers
in 44 villages were randomly assigned to receive post-training mobile phone voice message
reminders. In this article, we analyse the impact of the reminders on selected outcomes (cereal
harvesting time and costs, selling through an aggregator, adoption of improved storage methods,
pre- and post-harvest grain losses, grain commercialization, cereal revenue and household food
security) using the difference in differences (DID) estimation technique. We find that the reminders
had significant impact on four out of the 10 outcomes evaluated: harvesting time, pre-harvest losses,
adoption of improved storage methods and hunger. We provide lessons for development policy and
practice.
Key Words: Randomized controlled trial, Impact Evaluation, Post-Training Reminders, Farmer
Households, sub-Saharan Africa, Mali.
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Introduction
At the macroeconomic level, agriculture’s contribution to the GDP of sub-Saharan Africa (SSA)
has been falling at an average annual rate of approximately 1.4% over the period 2000–2015 (World
Bank, 2016). Yet, the sector remains the main source of employment for the economically active rural
population in the region, including Mali – a land-locked country in West Africa. Approximately 90% of
Mali’s population live in the south of the country due to hash environmental conditions in the north,
which shares border with the Sahara Desert. Cotton is the most important cash crop in Mali (Tefft,
2010; FAO, 2016). However, aside the cotton sector’s decline since the 1990s (Baquedano et al.,
2010; Theriault et al., 2013) its contribution to poverty reduction, particularly food security, has been
questioned (Delarus, 2009; Cooper and West, 2017). The decline of the cotton sector brought with it
a shift of resources (land and purchased inputs) to cereal production (Laris and Foltz, 2014; Coulibaly
et al., 2015; Laris et al., 2015).
Because the dominant cereals produced in southern Mali (maize, millet, sorghum, rice, fonio) are
also the main food staples, the growth in cereal production is seen as important for household food
security aside the potential contribution to raising farm incomes (Falconnier et al., 2015).
Nonetheless, cereal production also faces a number of challenges including low productivity, pre–
and post-harvest losses, limited credit access, poor organization of farmers, and underdeveloped
output markets. These problems have lessened the cereal subsector’s poverty and food insecurity
reducing potential, creating a paradox, for example, where farm households are among the most
food insecure in Mali (Giannini et al., 2017). This is so even in the Sikasso region, which is considered
the ‘bread basket’ of the country (Delarus, 2009; Cooper and West, 2017).
A sustainable transformation of the cereal subsector in the Sikasso region in the face of the
above constraints require coordinated action in the areas of production, grain quality management,
processing and market support services. In response to this, the Malian Association for Sustainable
Development (AMEDD in French) received a grant from the Alliance for Green Revolution in Africa
(AGRA) in 2014 to implement agriculture related interventions in Mali’s largest cereal producing
region, Sikasso. The interventions are aimed at addressing some of the key constraints outlined
above. The overall expected outcome is increased farmer incomes and improved food security.
From the programme implementers perspective, part of the solution to the problems in the cereal
sector in the Sikasso region is the capacity strengthening of aggregators (i.e., farmer cooperatives
and private aggregators) to provide specific services to smallholder cereal farmers and to link them
to bulk output buyers through contracts. This is because although there are farmer cooperatives
(FCs) in some communities in the region, AMEDD’s assessment was that they are weak and not
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effective at rendering the desired services to cereal producers – the cooperatives tend to be
organised more around the cotton sector. AMEDD’s analysis also suggests that opportunities are
poorly structured downstream, making smallholder farmers’ access to markets limited, and there are
no contract relationships between producers and buyers.
The capacity strengthening was implemented through the training of aggregators and farmers,
the provision of equipment, and linkages with financial institutions. An important component of the
training was aimed at improving farmers’ knowledge and application of appropriate pre– and postharvest cereal management and conservation practices. The premise for this emphasis is that linking
smallholders to large cereal buyers such as the World Food Programme (WFP) requires the
availability of large quantities of high quality grains. AMEDD therefore developed training modules
for aggregators and farmers to address this. Farmers in all program villages (99) received training
through the training-of-trainers (TOT) approach.
An important question is whether such a one-time face-to-face training on better pre– and postharvest management practices is enough to ensure that farmers actually apply what is taught.
Learning and adoption of new practices does not occur just because information about the practice
or technology is made available. Indeed, (Hanna et al., 2014) have shown that access to requisite
information does not induce learning or change the behaviour of farmers unless they “learn through
noticing”. Among other reasons, farmers have several other issues that demand their attention,
including their priors about information received during training, for example. Theories of learning
and forgetting also suggest that repetition is important for knowledge retention and application, and
that the timing of information in relation to application time is important (VanLehn, 1996; Kim et al.,
2013). Repetition could thus increase the likelihood of “noticing”, which has been shown to induce
adoption (Hanna et al., 2014). Therefore, we hypothesize that reminding farmers about what was
taught during classroom training increases their likelihood of “noticing” and thus induces behaviour
change over and above a one-off training event.
To test the hypothesis that post-training reminders matter for adoption of recommended pre– and
post-harvest cereal management and conservation practices and related outcomes, we conducted
an experiment by distributing mobile phones and then sending voice message reminders to farmers
in 44 randomly assigned villages in the Sikasso region of Mali where AMEDD had trained farmers
using specific modules; farmers in the rest of the villages (55) where the same training module was
implemented during the same time period serve as the control group (i.e., the counterfactual). This
paper provides an analysis of the impact of the mobile phones and reminders experiment on pre–
and post-harvest cereal management practices and welfare of participating farm households.

3

The rest of the paper proceeds as follows. We present a brief review of the literature in section
2, followed by the methodology in section 3. Section 4 reports the experimental results; and section
5 summarises and concludes.

Related Literature
Influencing farmers’ behaviour towards the adoption of improved technologies that enhance
agricultural outcomes and the welfare of farm households in the most cost-effective manner is key to
the agenda of agricultural transformation in developing countries. To this end, adherence to high
yielding farm production techniques as well as post-harvest management practices are crucial. The
need for cost-effective extension services that help achieve the above objective cannot be
overemphasised. Farmer training programmes are therefore relevant in this regard (Zeigler and Truitt
Nakata, 2014).
Low adoption of agricultural technologies stems from several factors including insufficient training
and low technical support for farmers (Parsa et al., 2014). A number of agricultural extension methods
such as Training and Visit (T&V) and Farmer Field School (FFS) have been used to reach farmers
with improved technologies. The T&V typically involves the training of agricultural extension agents
on specific technologies and practices who are then expected to reach farmers with these
technologies through home and/or farm visits. With the FFS, farmers are gathered at a point to learn
about new technologies through field demonstrations. The FFS approach is seen as more effective
for adoption than the T&V (Godtland et al., 2004) although it has been argued that the FFS are not
as effective, particular cost wise, when scale and coverage is considered (Waddington and White,
2014), and that they are not better than the T&V in all contexts (Resosudarmo and Yamazaki, 2011).
There is therefore still the need to find more efficient and cost-effective approaches of reaching
farmers with information and new technologies in a way that boosts adoption.
The rapid penetration of mobile phones and associated information and communication
technology (ICT) tools across SSA could provide an avenue for achieving cost-effective agricultural
extension delivery. In the health sector, mobile text messages have been used to provide relevant
information and reminders to patients on the timely use of drugs, and have been shown to alter
patient behaviour and improve adherence to medication regimes and health outcomes (Da Costa et
al., 2010; Vervloet et al., 2012). For example, mobile phone text messages have been shown to have
impact on self-reported short-term smoking cessation in New Zealand (Rodgers et al., 2005). In the
agricultural sector, it has been shown that access to mobile phone services impacts outcomes such
as choice of the market place, price dispersion, and overall market efficiency (Jensen, 2007; Urquieta
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and Alwang, 2012). However, although the provision of agricultural extension services using mobile
phones seems to provide a relatively less costly option for reaching farmers with information,
evidence of how mobile phone platforms could influence farmer behaviour and technology adoption
in SSA is still not well understood.
A number of studies have examined the impact of information dissemination through mobile
phones and mobile phone-based platforms (or ICTs in general) on various farm outcomes. A review
of the relevant literature is provided by Nakasone et al. (2014), Duncombe (2016), and Nakasone
and Torero (2016). The evidence is generally mixed, with some studies documenting positive impact
of information delivery through mobile phones on some farm outcomes but no impact on others.
Fafchamps and Minten (2012) conducted a randomised controlled experiment in 100 villages of
Maharashtra, India, and found that while mobile text messages about market and weather-related
information had marginal impact on spatial arbitrage and crop grading, there was no impact on seven
other outcomes including rainstorm-induced crop losses and output prices. Similarly, Aker and Ksoll
(2016) found evidence from an RCT in Niger that although a mobile phone-based learning
programme increased crop production diversity it had no impact on the likelihood of market
participation and prices received by farmers. Per contra, Nakasone (2013) provides evidence from
an RCT in Peru to show that price information via mobile phone text messages significantly increased
the likelihood of output market participation and prices received for crop output, particularly for
perishable crops. Others (Courtois and Subervie, 2015; Hildebrandt et al., 2015) have also found
similar evidence of a positive impact of price information received by farmers via mobile phone-based
platforms on output prices in Ghana.
Fu and Akter (2016) also conducted an RCT in the Vidisha district of Central India to assess the
impact of a demand-driven interactive mobile phone-based audio-visual extension delivery service
on farmer knowledge of new agricultural practices. They found significant impact on self-reported
knowledge of agricultural techniques. Unfortunately, however, there was no assessment of impact
on actual practices.
Given the mixed evidence on the impact of mobile phones and mobile phone-based platforms
on agricultural outcomes, there is the need for further evidence, particularly in the context of SSA.
Aside providing additional evidence to support or challenge existing knowledge, the current paper
makes a unique contribution by assessing the impact of mobile phone voice message reminders on
farmer behaviour and outcomes following face-to-face farmer training instead of text, for example,
which Larochelle et al. (2017) employed for examining the impact of SMS reminders about integrated
pest management (IPM) practices following farmer field day training of smallholder potato farmers in
Northern Ecuador. We use voice messages in the local languages to overcome the problem of high
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French illiteracy rates among farmers in the study areas. Unlike Larochelle et al. (2017), we also
examine impact on a number of outcomes (intermediate and higher-level outcomes). In addition,
Larochelle et al. (2017) apply an eligibility criteria (ownership of phones and ability to read text) that
likely makes their treated group rather atypical of a sample of farmers. We argue that by randomly
providing farmers with mobile phones and using local language voice messages, our approach likely
produces a sample that could be described as more typical of the smallholder farmer population in
our study area.

Methodology
3.1

Conceptual Framework
Our framework demonstrates how post-training mobile phone voice reminders about pre- and

post-harvest management practices, cereal aggregation, and sales contracting could raise
smallholder farmer incomes and improve their food security status. Given the challenges confronting
smallholder cereal production outlined earlier, AMEDD put together a number of activities aimed at
addressing them, with the overarching goal of increasing farmer incomes and reducing household
food insecurity. These activities included: (i) Training of FCs and private aggregators (PAs) in
organizational management, collective marketing, contracting, bulk purchasing of inputs, pre- and
post-harvest handling and grain quality management; (ii) Training of farmers in cooperative
principles, collective marketing (grain aggregation), sales contracting, collective bulk input buying,
pre- and post-harvest handling and quality management. The theory of change is that grain quality
and quantity losses will reduce as knowledge gained through the training programme is applied,
allowing farmers to have more cereals available and able to access higher-return markets.
In addition to the assumption that training would lead to behavioural change which would
translate into impact on key outcomes, we argue based on the theory of learning, that reinforcing
training lessons through reminders enhance knowledge retention and subsequent application, all
else being equal (e.g., VanLehn, 1996; Kim et al., 2013). Therefore, the impact our study seeks to
evaluate is premised on the assumption that a one-time face-to-face training will not be enough to
ensure that farmers fully assimilate and apply what they are taught. Reminding trained farmers at
specific periods when they need to apply the information received during the face-to-face training
increases the likelihood of adoption. Why could this be the case? The psychology literature (e.g.,
Schmidt and Bjork, 1992; VanLehn, 1996; Kim et al., 2013) suggests that repetition matters for
information retention, and the spacing between repetition has even greater effect such that allowing
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time between training and the reminders, not massing repetitions, works better. This constitutes an
important conceptual foundation for this study (FIGURE 1).
FIGURE 1
Impact of cellular telephone voice message reminders
Needs Assessment
- Limited access to
agricultural inputs
- Pre- and post-harvest
crop losses
- Poor pre- and postharvest management
practices and systems
- Poor organization of
farmers
- Underdeveloped output
markets
- Weak contractual
relationships between
farmers and output buyer
Intermediate Effects
- Poor grain quality
- Increased transactions
cost
- Reduced market
participation
- Low productivity
Resultant Effects
- Low farmer incomes
- High food insecurity

Inputs
Input I (AMEDD’s Intervention)
Training of cooperatives and private aggregators in
organizational management, collective marketing,
contracting and bulk purchasing of inputs, and
post-harvest handling and quality management
Training of farmers in cooperative principles, grain
aggregation, contracting and post-harvest handling
and quality management

Outcomes
Outcomes
- Timely harvesting of grains
- Increased adoption of improved grain storage
methods
- Reduced crop losses (pre- and post-harvest)
- Increased grain aggregation and
commercialisation

Increased smallholder
farmer incomes
Due to quality grain which attracts
better prices, increased marketable
grain due to reduced crop losses and
reduced transaction costs which
increase profit from crop sales.

Input II (ISSER’s Add-on Intervention)
Mobile phones + mobile voice message reminders
based on AMEDD’s training in relation to:
- Timely grain harvest
- Preparing for grain storage
- Identifying grain buyers before harvest and the
need to sign contracts.
- Proper harvesting procedures to ensure high
grain quality
- The use of the right tools and materials
- Importance of grain aggregation and the need
for group members to honour contract
agreements.
- The need for proper drying before storage and
threshing as well as the use of improved storage
facilities.

Impact

Intermediate Outcomes
Intermediate outcomes
- Improved grain quality, access to high-value
markets, and a general increase in output
commercialization.
- Reduced transactions cost resulting from bulk
output sale, which could reduce search,
information, and bargaining costs.

Reduced food insecurity
Due to increased grain stock for
household consumption as a result of
reduced crop losses.

Source: Authors’ construct 2017

The training modules covered information on appropriate pre– and post-harvest management
activities. We expect the reminders about these activities to have impact first on farmer behaviour,
second on crop output and marketing and finally on smallholder farmer income and household food
security. Impact on farmer behaviour could be observed through harvesting time because the training
emphasized that timely harvesting has implications for both quantity and quality losses. But timely
harvesting could have cost implications, making harvesting cost an important outcome indicator.
Storage losses arise, inter alia, from the use of inappropriate storage technology. The training module
contained lessons on storage methods, and we expect the reminders to increase the likelihood of
using improved storage techniques.
We expect the reminders to have impact on pre– and post-harvest cereal losses because they
were the primary focus of the crop loss-related training module. Impact of the reminders on these
indicators should translate to an increase in realised crop output and improved market access via
quantity and quality gains. Because individual farmers cannot meet the quantity demands of large
buyers such as the WFP, we expect cereal sales through aggregation centres to rise. The combined
7

effect of increased marketable surplus and higher output prices (due to grain quality effect) is
expected to result in higher cereal revenues and reduced food insecurity.
The expected impacts could be threatened by a number of factors. For example, farmers could
divert inputs away from the targeted crops or even sell these inputs on the market (Laris et al., 2015).
If this happens, the expected impact of the programme will not be observed. The project impact also
depends on the timeliness of factor input availability from aggregators. If inputs are not available to
farmers at the time when they should be applied then farmers will effectively have ‘void’ contracts
with aggregation centres and adequate volumes will not be available to meet contracts. The
expectation that farmers will sell cereals through aggregation centres is under the assumption that
farmers are willing and have the incentive to do so, and that such centres are available at a
reasonable distance from farmers. Side-selling and contract non-adherence is a threat to this
outcome (Minot and Sawyer, 2016). Farmers often compare the marginal gains from selling through
aggregation centres versus selling through other markets and choose the option they believe
optimises their returns, at least in the short-run, contracts notwithstanding.

3.2

Study Area and Experimental Design
Mali has eight administrative regions, with each region further divided into Cercles (sub-regions).

The AGRA-funded intervention was implemented in three Cercles (i.e., Koutiala, Sikasso and
Yorosso) of the Sikasso region located in the south. Although Sikasso represents only about 6% of
Mali’s land area it accommodates more than 18% of the country’s population (INSTAT, 2011). The
Sikasso region is considered the ‘bread basket’ of Mali mainly due to its relatively more favourable
climatic conditions in a rather dry country whose agriculture production is largely rainfed. For
example, mean annual precipitation in Mali as a whole is about 540-740 mm compared with about
1,200 mm in Sikasso. Consequently, agriculture is the main economic livelihood activity in the region,
although trade and artisanal gold mining are also important livelihood options. Maize, sorghum, millet
and rice dominate the food crop sector while cotton is the major cash crop.
AMEDD worked with cereal farmers in 99 villages in the three sub-regions (FIGURE 2). The
programme was implemented through FCs in 60 villages and PAs in 39 villages. AMEDD worked
with PAs to reach farmers where there were no vibrant cereal-based FCs. The 99 villages form the
clusters for the randomization. We administered a baseline survey to 1,483 randomly sampled

8

members of the FAs and PA-linked farmers in all 99 villages in April 2015.3 The pre– and post-harvest
cereal management training took place from November 2015 to February 2016. After the training,
all 99 villages were randomly assigned into one of two experimental groups (T1 and T0): reminders
(44 villages) and training only (55 villages).
The reminders were designed by the researchers and AMEDD based on the modules used
during training. The platform that enabled the sending of the voice message reminders was setup by
an ICT company, ImageAd using their mFarms platform (http://sf2.mfarms.org/admin/login) and
tested in August 2016. The platform was then integrated with mobile operators in Mali –
Orange/Malitel as a local gateway for the messages dissemination. The messages were translated
into Bambara (the main local language spoken in the study region) and then uploaded to the mFarms
platform.

FIGURE 2
Map of the Sikasso region showing the Cercles and study villages

Source: Authors’ from survey data

The reminders were sent to the treatment group from September 2016 to January 2017. The
messages captured information on important pre– and post-harvest cereal management activities in

3

We targeted a sample of 1,485 household (15 per cluster) but achieved 12 per cluster in one village and, 16
per cluster another village. Our power calculations indicated that drawing 12 households per cluster provides
adequate power for detecting impact.
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three phases: before, during, and after harvesting (Appendix 2). The messages were delivered at the
time when farmers needed to apply the content of the message as recommended during the training.
Prior to sending the messages, we purchased and distributed mobile phones to all farmers in the
treatment group in early September 2016. Because of the distribution of mobile phones, we refer to
the intervention more appropriately as the mobile phones and reminders experiment. The activity
timeline for the study is shown in FIGURE 3. We conducted a follow-up (endline) survey in April 2017,
the purpose of which was to test whether the reminders had any impact on the outcomes of interest:
cereal harvesting time, pre-harvest losses, storage techniques, post-harvest losses, output
commercialisation, farm incomes, and food security. We successfully followed-up all the farmers
surveyed during the baseline two years earlier except two, reducing the endline sample to 1,481.

FIGURE 3
Activity timelines

April 2015
Feb. 2015

Nov. 2015 to Feb. 2016

Sept. 2016 to Jan. 2017
Sept. 2016

April 2017

`

3.3

Data Collection, Sample Statistics, and Baseline Balance

3.3.1 Data Collection
Data collection took place in April 2015 (baseline) and April 2017 (endline) under the supervision
of ISSER and their research collaborator in Mali – the Research Group in Applied and Theoretical
Economics (GREAT in French) based in Bamako. Except for modules on implementation issues
(main training and our experiment), we used identical instruments for the two rounds of survey
(baseline and endline). The main survey instrument was a household questionnaire, which was
complemented by a village-level questionnaire administered to key informants and focus groups. The
household questionnaire collected detailed individual, household, plot– and crop-level information.
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The individual– and household-level questions solicited detailed demographic information (i.e., age,
household size, composition, education and literacy), farming practices—labour input and costs,
production and costs, pre-harvest activities, harvesting and post-harvest management activities and
costs (including storage methods and techniques), marketing activities and costs—as well as
nonfarm activity, assets, income, food security and hunger experiences, inter alia. Particular attention
was paid to getting reliable information on the outcome indicators, particularly pre– and post-harvest
grain losses, grain storage, incomes and food security. We also collected information on previous
knowledge and training experiences during both rounds of the surveys. However, the endline survey
contained detailed information on participation in the AMEDD training and farmers’ assessment of
the relevance and quality of the training received.

3.3.2 Baseline Sample Statistics and Balance Test
Even though we lost only two households between the baseline and endline surveys, our analysis
is based on 1,434 households (821 control and 613 treatment) because we have excluded 47
households that did not receive the full complement of the mobile voice messages. We note that the
excluded households are not different from the rest of the sample on observed characteristics
(Appendix 1 Table A2).
TABLE 1 presents baseline demographic characteristics (Panel A) and the outcome variables at
baseline (Panel B). Panel A shows that 28% of the farmers were female and that French literacy is
very low (16%) among all farmers in the sample.4 French literacy rate among the household heads
was even lower (10%), and only 30 percent of all household members 15 years and older were
literate in French. It is for this reason that we believe the mobile voice message in the local language
is a better option than text alone.
Panel B illustrates that, on average, cereals were harvested in the 41st week (second week of
October). Note that because we did not collect data on planting dates, we are unable to determine
‘ideal’ harvesting time. Panel B also shows the following: less than 2 out of every 5 farmers (38%)
used improved cereal storage technology5; only about 1 out of every 8 farmers (12%) sold their grains
through aggregation centres; about 2 out of every 11 (18%) lost some cereals before the harvest;
about 1 out of every 14 (7%) reported post-harvest losses. At baseline, only about half of the cereal
producers sold some of their output and the mean quantity sold among all farmers was 683kg,

4
5

Less than 1% of the households were female-headed.
We define an improved storage method as storing grains in recommended bags with chemical treatment.
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representing only 6% of cereals harvested. Even for those who sold positive quantities, the share of
harvested output sold was only 14%.

TABLE 1
BASELINE DEMOGRAPHICS, OUTCOME INDICATORS AND BALANCE TEST
Overall
Mean
SD
Panel A: demographic factors
Farmer is female
Farmer is literate in French
Head is literate in French
Share of adults literate in French
Age of household head
Household size
Number of children
Monthly consumption expenditure (US$)
Panel B: Outcome indicators
Time of harvest (week)
Cost of harvesting (US$)
Used improved grain storage methods
Sold grains through aggregation centres
Lost grains pre-harvest
Lost grains post-harvest
Sold some cereals
Quantity of cereals sold (kg)
Gross revenue from cereals (US$)
Experienced food shortage
Panel C: Other characteristics
Total cultivated area (ha)
Share of cereal cultivated area
Experienced weather-related production shock

T0
Mean

SD

T1
Mean

SD

T1 – T0
p-value

0.28
0.16
0.10
0.30
54.1
18.4
9.27
79

0.45
0.36
0.31
0.28
13.4
10.4
6.02
64

0.26
0.15
0.10
0.30
54.1
18.6
9.32
75

0.44
0.36
0.30
0.27
13.3
10.4
6.10
64

0.31
0.16
0.11
0.31
54.2
18.3
9.20
84

0.46
0.37
0.31
0.29
13.4
10.4
5.91
63

0.233
0.713
0.595
0.692
0.915
0.690
0.797
0.310

41.3
52.0
0.38
0.12
0.18
0.07
0.51
683
114
0.14

4.8
71.7
0.48
0.33
0.38
0.26
0.50
1351
227
0.35

41.5
50.5
0.36
0.11
0.18
0.07
0.51
626
104
0.14

4.4
69.8
0.48
0.32
0.39
0.25
0.50
1187
199
0.35

41.0
53.9
0.39
0.14
0.17
0.08
0.52
759
127
0.14

5.3
74.2
0.49
0.35
0.38
0.27
0.50
1542
260
0.35

0.192
0.657
0.320
0.464
0.664
0.549
0.658
0.344
0.328
0.814

14.7
0.61
0.13

10.1
0.17
0.33

15.0
0.61
0.14

10.0
0.16
0.34

14.4
0.61
0.12

10.3
0.18
0.32

0.526
0.947
0.386

Note: Overall N = 1,434; T(0) N =821; T(1) N = 613. The p-values are cluster robust.
Source: ISSER/GREAT field data 2015 and 2017.

The apparently low cereal commercialisation rate is not surprising because in a region where
cotton is the main commercial crop the cereals are produced mainly for own consumption (Laris et
al., 2015). At baseline, mean gross revenue from cereals amounted to US$114 (about US$222
among those who sold nonzero quantities). We also see from Panel B that about 1 out of every 7
households (about 14%) reported experiencing food shortages over a 12 month period before the
interview date. This ‘food poverty’ rate is much lower than reported by Eozenou et al. (2013) for the
Sikasso region, even though the method of measurement is different.
Aside the assumptions that must hold in general for the estimation of causal effect, the differencein-difference (DID) estimation technique, which we employ for evaluating the impact of the mobile
phones and reminders intervention, also requires that: (i) the treated and control groups be similar
on observed characteristics at baseline, and (ii) the difference in observed outcomes between the
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treated and control groups is constant over time (i.e., the Parallel Trend Assumption). With the
successful random assignment of villages to control (T0) and treatment (T1) groups, and in the
absence of any observable contamination issues, we expect assumption (i) to be met. We show
evidence of this in TABLE 1 by estimating:

y i ,k

Treat

ui

(1)

where yk is the indicator of interest and Treat is the treatment dummy. Assumption (i) is simply a test
of the null hypothesis that

0 based on cluster robust standard errors. As the last column of TABLE

1 shows, none of the variables considered show significant difference between the treated and
control groups at baseline even at the 10% level.
The Parallel Trend Assumption (PTA) is typically evaluated using more than one pre-intervention
observation on the outcome variable(s) of interest. Because we have only one pre-intervention data
point, we are unable to provide a data-driven evaluation of this assumption. However, as indicated
by Abadie (2005) the PTA could be valid if pre-treatment characteristics that are correlated with
changes in the outcome variables are balanced at baseline. TABLE 1 shows that variables such as
shocks, which we expect to be correlated with our key outcome indicators is balanced between the
treated and control groups at baseline, and so are all other variables in TABLE 1. In the absence of
more than one pre-intervention observation, this result indicates that the PTA could hold.

3.4

Estimation Approach

Our experimental results are based on estimates from the following general regression model:
y it

Time

1

Treati

2

(Time Treati )

xit

ui

eit ,

(2)

where i, and t indexes household and time, respectively. Time is the time dummy, which is 1 and 0
for endline and baseline respectively. Treat is the treatment variable which equals 1 if household is
in a treated village and 0 if household is in a control village. The impact indicator is the interaction
between Time and Treat, with the parameter of interest being . The vector x contains other controls
(demographics characteristics, scale of production, type of aggregator, distance to the regional
capital and Cercle dummies); u is the unobserved household-specific effect and e is the random error
term.
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Our outcome variables, y, are of one of three kinds: roughly continuous, binary (0/1), and corner
solution with a mass at zero. Where the outcome is roughly continuous, we use a linear regression
after first-differencing:

y i    Treati  1x1i  2 x2i   i ,

(3)

where ∆ denotes change in the time-varying variables, x1 and x2 are the vectors of time-varying and
time-invariant covariates. For binary and corner solution outcomes, we estimate equation (2) via the
random effects estimator. Puhani (2012) shows that in DID estimation the interaction term between
the treatment and time indicators gives the treatment effect, unlike what Ai and Norton (2003)
suggests. Regardless, the ‘contrast’ capability of the Stata statistical software package allows us to
obtain the correct measure of treatment effect.

Experimental Results
We group the indicators into intermediate (or secondary) and main programme (or primary)
outcomes. The first group of indicators are those through which the main programme outcome could
be realised. These secondary outcomes are: harvesting time and related costs, adoption of improved
storage techniques, output market participation and participation intensity. The second group are the
outcomes directly targeted by the programme, and so constitute the programme’s primary outcomes:
crop losses, selling through aggregation centres, revenue or income from cereals, and food security.
We present and discuss the experimental results under these two groups of indicators.

4.1

Impact on Intermediate Outcomes
TABLE 2 presents the DID regression results of the impact of the mobile phones and reminders

intervention on the intermediate outcomes. We first evaluate the impact of the reminders on cereal
harvesting time (see Reminders 2 and 5 in Appendix 2). The training emphasised the need to harvest
the cereals at the right time in order to minimise both quantity and quality losses. Late harvesting, for
example, is known to reduce yields and grain quality, and even lead to microbial contamination
(Magan and Aldred, 2007; Kharbikar et al., 2015). Although our data does not allow us to determine
the ‘right time’ for harvesting we hypothesis that the reminders could lead to differences in harvesting
time between the treated and the control group. Consistent with our hypothesis, we find that cereal
harvesting time reduced by approximately two weeks (on average) among farmers who received the
reminders relative to the control (TABLE 2 and FIGURE 4). If the observed early harvesting
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represents an ‘ideal harvesting time’ then one might expect this to translate into reduced incidence
of crop losses (both quantity and quality wise). But first, we examine whether the intervention had an
impact on harvesting cost.
A priori, timely harvesting and the use of appropriate harvesting methods could be either costsaving, cost-increasing or cost-neutral. If all it takes is knowledge about when to harvest, then one
might not expect a significant difference in harvesting cost between the treated and the control.
TABLE 2 shows the reminders had no significant impact on harvesting cost.

FIGURE 4

Treated farmers harvested cereals significantly earlier than the control after receiving the reminders

Source: ISSER/GREAT field data 2015 and 2017.

Improper storage is an important cause of post-harvest grain losses (FAO and World Bank,
2010). Storage insects, for example, inflict significant grain losses in SSA where farmers have to
sometimes store grains for more than eight months due to the unimodal rainfall regime. The training
module emphasised the need to use appropriate storage inputs, for which we sent reminders to the
treatment group during the post-harvest period (see Reminder 8, Appendix 2). The regression results
(TABLE 2) and FIGURE 5 shows that, indeed, the reminders had a significant impact on the adoption
of improved storage methods; treated farmers had about 11% points higher likelihood of using
improved storage techniques than the control group did. This is a large impact magnitude,
considering that only about 38% of farmer in the control group used improved storage methods.
Cereal market participation and intensity needs to increase if the programme were to realise its
goal of increasing farmer incomes. Therefore, we evaluate the impact of the reminders (Reminder 7,
Appendix 2) on the likelihood of selling grains and the quantity sold. We find no statistically significant
difference between the treated and untreated farmers with respect cereal commercialisation, whether
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in terms of the average probability of selling or the volumes put on the market (TABLE 2). If the
treated group had more marketable surpluses than the control then the lack of significant difference
in sales could come from two sources: (a) keeping grains in store for sale later in the year or (b)
holding grains up as an insurance against food insecurity. Given that the endline survey was
conducted about 4-5 months after the average harvesting time the first conjecture is less plausible
because of the commonly observed ‘sell low, buy high’ phenomenon where most farmers who sell
grains in SSA do so soon after harvest only to buy back the same grains later in the year (Stephens
and Barrett, 2011; Dzanku, 2015; Dzanku, 2017).
TABLE 2
IMPACT ON INTERMEDIATE OUTCOMES

Change in time of harvesting (weeks)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Harvesting cost (US$)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Improved grain storage technology (1/0)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Sold some cereals (1/0)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Quantity of cereals sold (kg)
Estimated impact
Controls
Sub-region fixed effects
Control group mean of dependent variable at endline
Observations

(1)

(2)

(3)

–1.964***
(0.365)
No
No
0.271
1,434

–2.038***
(0.365)
Yes
No
0.271
1,434

–2.066***
(0.357)
Yes
Yes
0.271
1,434

–4.118
(7.024)
No
No
42.88
2,868

–4.179
(7.017)
Yes
No
42.88
2,868

–3.842
(6.950)
Yes
Yes
42.88
2,868

0.110**
(0.053)
No
No
0.379
2,868

0.111**
(0.053)
Yes
No
0.379
2,868

0.113**
(0.052)
Yes
Yes
0.379
2,868

0.034
(0.044)
No
No
0.334
2,868

0.035
(0.044)
Yes
No
0.334
2,868

0.037
(0.044)
Yes
Yes
0.334
2,868

69.07
(93.54)
No
No
458
2,868

90.39
(92.79)
No
Yes
458
2,868

99.66
(94.43)
Yes
Yes
458
2,868

Note: The estimates reported in column (1) are from the model with no control variables; that in column (2) includes only
sub-region dummies; and finally column (3) includes both sub-region dummies and other controls. Cluster robust standard
errors are in parenthesis. *** and ** show statistical significance at the 1% and 5% levels respectively.
Source: ISSER/GREAT field data 2015 and 2017.
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FIGURE 5

Treated farmers have a significantly higher likelihood of using improved storage methods than the
control after receiving the reminders

Source: ISSER/GREAT field data 2015 and 2017.

4.2

Impact on Main Programme Outcomes
TABLE 3 presents results of the impact of the mobile phones and reminders intervention on key

programme outcomes. We first evaluate the impact on grain losses (pre– and post-harvest). As we
have indicated, one could expect the reminders to reduce grain losses directly through messages 2,
5 and 6 (Appendix 2), but also indirectly through the impact on harvesting time. We use binary
indicators for measuring grain losses because of the very low incidence at baseline (TABLE 1). First,
we note a general rise in pre– and post-harvest losses between baseline and endline. The proportion
of farmers reporting pre-harvest losses, for example, increased from about 18% at baseline to 41%
at endline. While this might appear implausible at first sight, the literature (e.g., De Bruijn et al., 2005;
Generoso, 2015) suggests that alternation of good and bad weather is common in Mali, with total
crop failures in some cases because of the rainfed nature of production systems. Clearly, not all preharvest losses are under the control of the farmer. However, all else being equal, we expect the
intervention to reduce the average loss rate among the treated group relative to the control, and this
is what we find (TABLE 3 and FIGURE 6). The reminders are estimated to reduce the probability of
pre-harvest losses by about 13-14% points among the treated group relative to the control.
What about impact on post-harvest losses? The results show that the mobile phones and
reminders had no significant impact. Although this might seem surprising at first glance, this could
be explained by the timing of the endline survey. If, indeed, farmers in the study areas store grains
for a long period, then it may take longer than 4-5 months to observe impact on storage losses, which
is an important component of total post-harvest losses. A more plausible reason is that, with the
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already low reported incidence of post-harvest losses, driving it down significantly further seems
difficult, baring measurement error in such farmer-reported estimates. The results also suggest that
the early harvesting by the treated group (relative to the control) has an indirect impact on reducing
pre-harvest rather than post-harvest losses.

FIGURE 6
Treated farmers have a significantly lower likelihood of pre-harvest cereal losses than the control group after
receiving the reminders

Source: ISSER/GREAT field data 2015 and 2017.

Next, we examine the impact of the intervention on the decision to sell cereals through
aggregation centres. One of the goals of the AMEDD programme is to encourage farmers to sell
grains through aggregation centres so that they can meet the demands of large buyers such as the
WFP. Message 4 (Appendix 2) prompt farmers to sell to aggregators through these centres.
However, choice of market place is conditioned by a number of other factors: output volumes, prices,
distance to markets, wealth status of the farmer, FBO membership and market information, inter alia,
(Fafchamps and Hill, 2005; Muamba, 2011; Zanello et al., 2014). Because only about 13% of farmers
reported selling grains through aggregation centres, we use a binary response variable to test the
hypothesis that the reminders increase the probably of sale through aggregation. The results (TABLE
3) provide no evidence that the reminders had any impact on selling through aggregation centres.
Our process monitoring and focus group discussions information suggest that the aggregation centre
mean price was generally lower than prices on the open market. Even from our data, we find that
households who sold grains through aggregation centres received US$ 16 less per ton of grain sold
compared with those who sold elsewhere (US$ 207 versus US$ 190 per ton).
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TABLE 3
IMPACT ON MAIN OUTCOMES

Pre-harvest losses (1/0)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Post-harvest losses (1/0)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Sold cereals through aggregation centre (1/0)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Revenue from cereals (US$)
Estimated impact
Sub-region fixed effects
Other controls
Control group mean of dependent variable at endline
Observations
Experienced hunger (1/0)
Estimated impact
Controls
Sub-region fixed effects
Control group mean of dependent variable at endline
Observations

(1)

(2)

(3)

–0.143***
(0.044)
No
No
0.475
2,868

–0.130***
(0.043)
Yes
No
0.475
2,868

–0.132***
(0.042)
Yes
Yes
0.475
2,868

–0.030
(0.022)
No
No
0.116
2,868

–0.028
(0.023)
Yes
No
0.116
2,868

–0.027
(0.022)
Yes
Yes
0.116
2,868

–0.009
(0.041)
No
No
0.119
2,868

–0.009
(0.041)
Yes
No
0.119
2,868

–0.009
(0.041)
Yes
Yes
0.119
2,868

11.13
(15.73)
No
No
76.71
2,868

14.69
(15.60)
Yes
No
76.71
2,868

16.25
(15.87)
Yes
Yes
76.71
2,868

–0.073**
(0.028)
No
No
0.146
2,868

–0.079***
(0.028)
No
Yes
0.146
2,868

–0.080***
(0.029)
Yes
Yes
0.146
2,868

Note: Cluster robust standard errors are in parenthesis. *** and ** show statistical significance at the 1% and 5% levels
respectively.
Source: ISSER/GREAT field data 2015 and 2017.

The two expected welfare impacts of the AMEDD programme are captured through incomes
(cereal revenues) and food security (hunger incidence). Because the intervention did not have any
impact on the probability of market participation and the quantity of cereals sold, we do not expect
an average difference in cereal revenue between the treated and control group unless there are price
differentials arising from differences in grain quality and choice of market place. However, the
average price per ton of cereals is not significantly higher among the treated group relative to the
control (US$3.97, Std. Err. = US$2.39). Therefore, as could be expected, TABLE 3 shows that the
mobile phone and reminders intervention had no significant impact on cereal revenues.
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FIGURE 7
Treated farm households have a significantly lower likelihood of hunger than the control group after receiving
the reminders

Source: ISSER/GREAT field data 2015 and 2017.

Lastly, we assess the impact of the reminders on hunger incidence. Our focus group interviews
reveal quite clearly that most households consider own consumption as the primary rationale for
cereal production, with income from the crops being secondary. In a sense, this calls into question
the overarching programme aim of raising farmer incomes through cereal production in the short
term. With lower pre-harvest losses and better cereal storage practices among the treated group
relative to the control, one could expect better food security outcomes among the former group also.
A binary indicator measuring the occurrence of a hunger experience is employed as the food
insecurity variable (Appendix 3). TABLE 3 and FIGURE 7 shows that self-reported incidence of
hunger was lower by approximately 8% points among the treated group relative to the control. This
is indeed a large impact magnitude given that the incidence of hunger among the control group was
about 15% at endline.

4.2

Impact Heterogeneity
The mobile phones and reminders intervention could have differential impact across various

groups. Here we ask whether the impact of the reminders differ by aggregator type (cooperative and
private aggregators), sex of farmer, and scale of production. Using endline data, we answer this
question by estimating:
yi
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i

i

(Group Treati )

xi

ei , ,

(4)

where Group represents the indicator over which the impacts could differ, x is a vector of control
variables including the baseline outcome and household demographics. In the present case, Group
stands for either aggregator type (equals 1 if private aggregator and 0 if cooperative), sex of farmer
(equals 1 if female farmer and 0 if male farmer), or cereal cultivated area. We focus the analysis on
the outcomes, y, for which significant impact was detected: harvesting time, pre-harvest losses,
adoption of improved storage methods, and food security. We assess the presence of heterogeneous
impact by varying

i

and

i

. For example, we can test the hypothesis that the average probability of

adopting an improved storage method is identical for female famers (FFs) and male farmers (MFs)
who received treatment, that is,

i

0,

i

0 at the 5% level, and so on. TABLE 4 presents results

of the heterogeneous impact of treatment at endline. For production scale we compare farmers
holding less than 5 hectares of cereals (‘small-scale’) versus those with 5 hectares and above (‘large
scale’).
The results show no evidence of significant differential impact across the groups at the 5% level.
This is based on test of the null hypothesis that the difference in the differences between the group
with treatment and the group without treatment equals zero (i.e. H0: Diff1 = Diff2, TABLE 4). This is
the same as testing the null that

i

0 in equation (4). For example, the reminders reduced average

harvesting time among female farmer households by about 1.4 weeks compared with 2.3 weeks
among male farmer households, but this difference between the genders is not statistically different
from zero (p-value of the difference is 0.144).
There are a number of cases where although the difference in differences between the groups
are statistically insignificant the reminders had a significant impact among one group but not the
other. There are five of such instances (TABLE 4), three of them relating to the adoption of improved
storage methods. For example, whereas the reminders significantly increased the likelihood of using
improved storage methods by about 14% points among female farmer households the 7% point
increase among male farmer households was imprecisely estimated (Panel B). Similarly, the
reminders reduced the incidence of hunger significantly among male farmer households but not their
female counterparts.
Because the literature (e.g., Just and Zilberman, 1983; Feder and Slade, 1984; Yu and Orazem,
2014) shows that factors that promote or hinder technology adoption is related to scale of production
(i.e., land holding size), we provide further analysis of heterogeneity of treatment effect as the cereal
farm size distribution is varied (FIGURE 8). The results show heterogeneity by scale of production.
The impact on harvesting time is largest at smaller scales of production, and dampens as cereal
cultivated area rises. Indeed, beyond approximately 30 hectares there is no significant difference in
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harvesting time between the treated group and the control (top left panel of FIGURE 8). Intuitively,
larger farms would require more time for harvesting than small farms unless the difference in resource
availability for harvesting matches the scale difference. We note, however, that only 11 households
in our sample have more than 30 hectares under cereals.
TABLE 4
IMPACT HETEROGENEITY

Panel A: Aggregator type
Diff1: FCT1 – FCT0
Diff2: PAT1 – PAT0

H0: Diff1 = Diff2 (p-value)
Panel B: Gender of farmer
Diff1: FFT1 – FFT0
Diff2: MFT1 – MFT0

H0: Diff1 = Diff2 (p-value)
Panel C: Production scale
Diff1: SST1 – SST0
Diff2: LST1 – LST0

H0: Diff1 = Diff2 (p-value)

Harvesting time

Pre-harvest losses

Improved storage

–1.768***
(0.435)
–2.505***
(0.586)

–0.099***
(0.037)
–0.128**
(0.051)

0.311

0.626

0.078

–1.362**
(0.649)
–2.347***
(0.371)

–0.129**
(0.056)
–0.101***
(0.039)

0.136**
(0.057)
0.071
(0.047)

0.144

0.699

0.202

–1.785**
(0.708)
–2.193***
(0.354)

–0.165***
(0.058)
–0.088***
(0.034)

0.161**
(0.063)
0.063
(0.048)

0.572

0.237

0.105

0.025
(0.059)
0.184***
(0.068)

Food insecurity
–0.055**
(0.027)
–0.081***
(0.029)
0.506
–0.061
(0.034)
–0.066***
(0.022)
0.897
–0.048
(0.032)
–0.074***
(0.022)
0.469

Note: FC = Farmer Cooperative; PA = Private Aggregator; T1 = Treated group; T0 = Control group. *** and ** show
statistical significance at the 1% and 5% levels

Source: ISSER/GREAT field data 2015 and 2017.

Similarly, the reminders had higher impact on reducing pre-harvest losses among farmers with
smaller holdings, and for farmers with holdings beyond approximately 17 hectares the reminders had
no significant impact at the 5% level (top right panel of FIGURE 8) – approximately 10% of farmers
in our sample have cereal farms that are larger than 17 hectares. The story is similar for improved
storage technology adoption (lower left panel of FIGURE 8), where the impact magnitude declines
with cultivated area, and no significant impact is observed beyond 10 hectares, approximately, which
translates to about 31% of the households in our sample. Lastly, the impact of the reminders on food
insecurity varies by scale of production in a rather nonlinear fashion in that the effect is only
significantly different from zero for households who had approximately 2–22 hectares under cereal
cultivation (lower right panel of FIGURE 8), representing about 91% of households in our sample.
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FIGURE 8

Impact heterogeneity by scale of production

Note: The spikes represent the 95% confidence intervals.
Source: ISSER/GREAT field data 2015 and 2017.

Summary and Conclusion
In this article, we evaluate the impact on selected outcomes of reinforcing pre– and post-harvest
training lessons through post-training mobile voice message reminders. Our hypothesis is that
because repetition and timing of information is important for learning, post-training reminders
increase adherence over and above a one-time face-to-face training, and leads to improved welfare
outcomes. We test this hypothesis by setting up a randomized controlled experiment among cereal
farmers in three sub-regions of the Sikasso region of Mali.
We use two categories of variables – intermediate and main programme outcomes – to test the
study’s hypothesis. At both levels, we find some evidence of impact, often of reasonably high
magnitude that is not only statistically significant but also of practical importance. Out of the five
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intermediate outcomes evaluated, we find significant impact of the mobile phones and reminders on
two: a reduction in average harvesting time and an increased probability of improved storage
technology adoption. We also evaluate the intervention’s impact on five programme outcomes,
finding significant impact in two cases: a reduction in the probability of pre-harvest losses, and a
reduced probability of a household experiencing hunger.
An important question is how scalable and cost effective the mobile phones and reminders
intervention is. Our calculations show that the reminders are relatively inexpensive compared with
methods such as Farmer Field School (FFS), for example. It cost approximately US$31 (including
the mobile phones) to reach a farmer with the reminders, which is equivalent to about 159 kilograms
of cereals in the study area. While we do not have enough information to calculate the quantity of
cereals the reminders saved, the impact on reducing hunger, for example, is large and could well be
above US$31 in monetary terms. Per contra, FFS and similar agricultural extension programmes are
estimated to cost between US$42 and US$62 per famer (Quizon et al., 2001). Given that 98% of
farmers in our sample had mobile phones at baseline, the cost of the intervention could even be
much cheaper.
From a policy perspective, we conclude that one needs to think more carefully about the
approaches to boosting agricultural technology adoption in rural Africa beyond the traditionally known
approaches. As others have shown, the high penetration of mobile phones in the region could serve
as an important vehicle for providing ‘real-time’ agriculture technology information to farmers. The
cost of doing this is relatively inexpensive, compared with face-to-face training, for example.
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Appendices
Appendix 1
TABLE A1.

Probit regression estimates of the probability of mobile messages terminating
VARIABLES
Education
Literacy
Age
Income (1000s)
Distance to district
Time
Region:
Sikasso

Estimate
–0.045
(0.274)
0.314
(0.268)
–0.000
(0.003)
–0.008
(0.021)
0.000
(0.005)
–0.004
(0.008)

0.138
(0.182)
Yorosso
–0.129
(0.191)
Constant
–1.844***
(0.333)
Observations
2,962
Pseudo R-squared
0.012
Log-likelihood
–411.89
Note: Cluster robust standard errors are in parenthesis. *** and ** show statistical significance at the 1% and 5% levels
respectively.
Source: ISSER/GREAT field data 2015 and 2017.
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Appendix 2
Content of Mobile Phone Voice Message Sent to the Treatment Group
Messages before harvest
Message 1

Bonjour, this is AMEDD and AMASSA Afrique Verte. We trained you on how
to manage your grains after harvest to ensure good quality and reduce your
losses. We will be sending you messages over the next few months to
remind you of what you learnt during the training. Thank you, good bye.
Message 2 Bonjour, this is AMEDD and AMASSA Afrique Verte. This message is to
remind you that it is important to harvest your grains at the right time to
ensure good quality grains. As you know, your grains are mature and ready
for harvesting when you notice that almost all the panicle has turned yellow.
Thank you, goodbye.
Message 3 Bonjour, this is AMEDD and AMASSA Afrique Verte. This message is to
remind you that you need to prepare your threshing area before you bring
in your grains. Use the right materials such as Sickle, Tarpaulins,
Threshers, and Shellers. Thank you, goodbye.
Message 4 Bonjour, this is AMEDD and AMASSA Afrique Verte. This message is to
remind you that you can identify the buyers of your grains before harvest.
Also remember that you can sign contracts with your buyers before
harvesting your grains. Thank you, goodbye.
Messages during harvest
Message 5 Bonjour, this is AMEDD and AMASSA Afrique Verte. This message is to
remind you that to prevent dirt from polluting the grains during harvest do
not cut the plant close to the ground or pull the plants from the root. Thank
you, goodbye
Message 6 Bonjour, this is AMEDD and AMASSA Afrique Verte. This message is to
remind you that to minimize loss of grains, you need to use the right
materials to gather the grains during harvesting. Thank you, goodbye
Message 7 Bonjour, this is AMEDD and AMASSA Afrique Verte. We are sending you
this message to remind you that if you are selling grains together with others
in a group you should remind your group members to honor their contract
agreements. Thank you, goodbye
Messages after harvest
Message 8: Bonjour, this is AMEDD and AMASSA Afrique Verte. We are sending you
this message to remind you to dry your grains very well before storing or
threshing. Always remember to store your grains at a clean ventilated place.
Use the recommended grain storage pallets and ensure that your grains are
free of impurities or insects. Thank you, goodbye.
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Appendix 3
The impact of the mobile phones and reminders intervention on on food security is evaluated
using the incidence of food shortage constructed based on the following surveys questions:


In the last 12 months, did you or other adults (18 and above) in your household lose weight
because there was not enough money for food?



In the last 12 months, did you or other adults (18 and above) in your household ever not
eat for a whole day because there was not enough money for food?



In the last 12 months, did you ever reduce the quantity or quality of your child’s meals
because there was not enough money for food?



In the last 12 months, did a child ever skip meals because there was not enough money
for food?



In the last 12 months, was a child ever hungry but you just could not afford more food?



In the last 12 months, did a child ever not eat for a whole day because there was not
enough money for food?

A household is food insecure or suffers food shortage or hunger if they responded yes
to any of the above questions.
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