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Enhancing the capacity of smallholder farms to tap into 
digital climate service technologies opportunities for 
improved crop production in the cercles of Sikasso

Summary
In the Sahel, the agricultural sector, based mainly on 
rainfed farming system is extremely sensitive to climate 
change due to the higher frequency of excess heat, and 
changes in rainfall patterns leading to crop failure and 
crop damages from  pests and diseases. In Mali, this 
threat of climate change is of particular concern as 80% of 
the population is engaged in agriculture and livelihoods, 
and are largely dependent on natural resources that are 
constantly degrading. Based on this observation, our 
approach was to help a group of 100 farmers to better 
integrate climate information and agricultural advice 
into their production systems through the Sénékèla/
Sandji platform in the cercles of Sikasso and Kadiolo. 
A user group of 10 to 15 farmers was set up in seven 
(7) villages. The constitution of these groups took into 
account all social strata, including women who are the 
most marginalized in rural areas. Producers were trained 
in the use of the system (registration, interpretation of 

messages, holding a conversation with the agroadvisor). 
By using the platform, the farmers were able to better 
plan their activities, make decisions based on climate 
forecasts and have access to agricultural advice in real 
time. To evaluate the system, a study was conducted 
with a sample of 68 producers; the methodology 
adopted was based on data collection through a 
questionnaire and two rating sheets given to producers. 
The results show that the technology has had a positive 
impact on the lives of beneficiaries. We have seen a 
decrease in production costs of more than 30%, better 
use of inputs for 72% of producers and a decrease in 
working time (60.3% of producers). The majority of users 
(88%) are satisfied with Sénékèla/Sandji as a tool for 
disseminating climatic information, and 71% of forecasts 
received by producers were confirmed, which proves the 
effectiveness of the system. 

Registration process on the Sanji platform of Orange Malii.
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Introduction
Today, climate change is a major threat to agricultural 
production systems in Sahelian countries (Jalloh et al., 
2013; Niang et al., 2014). If nothing is done in the short 
and medium term, the impacts of climate change will 
challenge agricultural production systems that are already 
weakened (Traoré et al., 2008). In Mali, this problem 
is much more acute insofar as the national economy is 
essentially based on the agricultural sector (agriculture, 
forestry, livestock and fishing). This sector employs about 
80% of the active population and contributes almost 45% 
of the GDP, with 75% of export earnings (FAO, 2014). 

Malian agriculture is essentially rain-fed and, therefore, 
largely dependent on climatic conditions (Makougoum, 
2020). Since smallholder farmers are extremely vulnerable 
to adverse weather conditions, including insufficient 
rainfall, being able to anticipate climate fluctuations 
a few days to a few months in advance can make a 
real difference in the adaptation strategies of these 
populations in the face of climate change. This will reduce 
the risks of food crises due to lack of data at appropriate 
scales. However, the dissemination of climatic information 
is essentially ensured by the State, and the forecasts 
issued are based on general information that is not 
customized to the specific needs of producers. In addition, 
the system of supervision of producers and extension of 
agricultural innovations is ineffective due to the small 
number of agents and the inadequacy of the budget. 
In response to those constraints, international research 
organizations have  strengthened the capacities of 
stakeholders to generate climate information and develop 
climate advisory services including their dissemination 
using ICT tools and evaluating the impacts of their use 
(Abberton et al, 2021). In 2021 growing season, ICRISAT 
initiated a pilot study on the use of the Sénèkèla/Sandji 
platform with 100 smallholders in the Kadiolo and Sikasso 
cercles.  The objective of this study was to evaluate 
the effectiveness of the tool in disseminating climate 
information and agricultural advice to farmers. 

I. Presentation of the innovation 

1.1. The Sènèkèla service 

Sènèkèla (peasant) is an ICT service launched in Mali in 
2013 by Orange (telecom operator) to help Malian farmers 
increase their agricultural yields by offering information 
about agricultural inputs. A hotline with specialized 
agricultural staff covering a range of agricultural topics and 
market prices (Palmer, 2014) provide information.  The call 
center provides advice (in French and Bambara) on farmers’ 
daily agricultural issues including cultivation methods, 
seeds, sowing time and fertilizer use (GSMA, 2015). 

1.2. The Sandji Service 

The mobile phone company Orange Mali, in partnership 
with the company Ignitia, has established a daily rainfall 
forecast system that is delivered via the mobile phone 
of each user. Thus, each day, the customers receive 
SMS containing the forecast of the day’s and the next 
day’s rainfall via mobile phone. Sandji provides farmers 
with accurate (3 km), reliable and localized weather 
information for a given period (1 day, 1 month, 1 season). 

II. Approach and data source
The activities took place in the circles of Sikasso and 
Kadiolo through seven villages chosen on the basis of a list 
provided by AMEDD (The Malian Awakening Association 
for Sustainable Development), a local NGO operating in 
the area. Hundred smallholder farmers were selected on 
the basis of their participation in to CSAT (Climate Smart 
Agricultural Technologies for improved rural livelihoods 
and food security in Mali) Project and their ability to 
use the service (knowing how to read, interpret the 
messages and fill in the rating sheets). The selection of 
beneficiaries was all inclusive. The producers were trained 
in the process of using the platform.  The monitoring was 
carried out throughout the season. Between July and 
October two surveys were conducted among a sample 
of 68 producers chosen at random. These producers 
were subjected to a semi-directive questionnaire 
through interviews and covered aspects related to socio-
demographic characteristics, cultivation practices and 
the perception of producers in relation to the use of 
the platform. The Sénékèla/Sandji scorecards were also 
collected; these scorecards provided us with information 
on the level of efficiency of the forecasts and the content 
of the group calls with the telephonist. The analyses 
focused on descriptive statistics, a normality test followed 
by a paired-sample. Student’s t-test was also conducted to 
make comparisons before and after the use of Sénékèla/
Sandji to assess its effect on agricultural activities during 
the season. 

III. Results

3.1 Activities achieved through forecasting 

Seventy one  percent (71%) of the information received 
was found to be accurate. A large majority of users (88%) 
were satisfied with the service, with climate information 
depending on the confidence placed in the forecast. 
Figure 1 shows that 45% of the forecasts were used by 
the producers to carry out sowing, 21% to carry out the 
spreading of fertilizers, while only 2% of the forecasts 
were used for ploughing. Sowing, fertilizing and weeding 
were the main activities carried out as planned.
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Figure 2: Effect of using the Sénékèla/Sandji platform on agricultural management practices  

Source: Field survey  

3.3. Perception of benefits of using the Sénèkèla/Sandji platform by producers  

The results of the analyses show that farmers perceived that Sénékèla/Sandji had positive 

effects on the lives of the beneficiaries. This includes:  

o Improved efficiency in input use: Seventy two percent of farmers reported reduce 

use of agricultural inputs after they paid more attention to forecasts before making 

decisions. Table 1 shows that 13% farmers used less fertilizer and 26% less pesticide. 

Thus, Sandji has promoted more efficient use of inputs and reduced the environmental 

impact of agriculture.  

o Decrease in work time: Rainfall information allowed 60% of farmers to avoid 

resuming certain tasks (sowing, weeding, crop treatment), these tasks must be done in a 

timely manner as the case of sowing when rain is expected, weeding, spreading and 

treatment in case of dry weather, a significant difference was observed between the work 

time before and after the use of the technology (table 1).  

o Adapted agricultural practices: With this technology, 54 % of producers reported 

sowing at the right time and 31% of the producers chose the varieties to be grown (short 

or long cycle) according to seasonal forecasts. Also, these producers used adapted means 

of control against pests according to the agricultural advice received. 

o Reduction in production costs of about 31%: The rationalization of the use of inputs 

led to a substantial reduction in production costs and an increase in producers' income. 

This surplus can be used by producers to diversify their activities.  
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3.2 Change in management practices 

Eighty eight percent of producers improved their 
agricultural management practice following the use of 
climate information. The use of the Sénékèla/Sandji 
platform provided producers with a decision support 
tool to better plan their agricultural activities. Figure 2 
presents that effect of using the Sénékèla/Sandji platform 
on agricultural management practices: 75% of the 
producers planned their input use better, 54.41% planned 
sowing and harvesting better, 48.53¨% made better use of 
working time. In addition to agricultural activities, women 
were particularly able to derive other benefits such as 
planning household activities (washing, drying) of food 
according to rainy events

3.3. Perception of benefits of using the Sénèkèla/
Sandji platform by producers 

The results of the analyses show that farmers perceived 
that Sénékèla/Sandji had positive effects on the lives of 
the beneficiaries. This includes: 

•	 Improved efficiency in input use: Seventy two percent 
of farmers reported reduce use of agricultural inputs 
after they paid more attention to forecasts before 
making decisions. Table 1 shows that 13% farmers used 
less fertilizer and 26% less pesticide. Thus, Sandji has 
promoted more efficient use of inputs and reduced the 
environmental impact of agriculture. 

Figure 1. Activities carried out in response to forecasts. Source: Field survey.

Figure 2. Effect of using the Sénékèla/Sandji platform on agricultural management practices. 
Source: Field survey 
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•	 Decrease in work time: Rainfall information allowed 
60% of farmers to avoid resuming certain tasks (sowing, 
weeding, crop treatment), these tasks must be done 
in a timely manner as the case of sowing when rain is 
expected, weeding, spreading and treatment in case 
of dry weather, a significant difference was observed 
between the work time before and after the use of the 
technology (Table 1). 

•	 Adapted agricultural practices: With this technology, 
54 % of producers reported sowing at the right time 
and 31% of the producers chose the varieties to be 
grown (short or long cycle) according to seasonal 
forecasts. Also, these producers used adapted means 
of control against pests according to the agricultural 
advice received.

•	 Reduction in production costs of about 31%: The 
rationalization of the use of inputs led to a substantial 
reduction in production costs and an increase in 
producers’ income. This surplus can be used by 
producers to diversify their activities. 

•	 Secure harvests: The forecasts helped 29% of the 
producers to avoid losing or prevent damage to their 
harvests. In rural areas, harvests are kept in the open 
before being stored in granaries. The forecasts helped 
the producers protect their harvests from unforeseen 
rainfall. 

•	 Community learning: Ninety one percent of the 
producers were in the habit of sharing advice and 
forecasts with other producers and family members, 
some of whom even signed up voluntarily. 

3.4 Comparison of averages before and with Sénèkèla/
Sandji 

The result of the comparison test shows a significant 
difference between the quantities of fertilizer, herbicide 
used and work time following the use of the Sénèkèla/
Sandji platform. 

Results of the paired student’s t-test before and with 
Sandji is presented here. 

IV. Discussion
The results of our investigations show that climate 
forecasts have contributed significantly to reducing the 
production costs of farmers. This is confirmed by Simelton 
(2017) in a similar study conducted in 2019 showing 
that farmers have more capacity to plan agricultural 
activities thus avoiding wasting inputs, which saves both 
seeds, fertilizers, pesticides and labor, all of which can 
be converted into monetary values. In fact, since climate 
information appeared reliable, and understandable, 
most of the forecasts were used to carry out sowing. The 
sowing dates are key periods for the farmers in that nearly 
25% of the sowing is delayed due to poor start to the 
rains (Marteau et al., 2011). Moreover, rainfall forecast 
information allowed farmers to choose crop varieties 
according to their cycle length and the area to be planted. 
Farmers can benefit in terms of increased income and 
reduced climate risk through the use of scientific seasonal 
forecasts (Sultan et al., 2013). Our study does not 
directly show the impact of using climate information on 
agricultural production. However, another study in Ghana 
indicated that 90% of the producers who integrated the 
use of climate information via phone into their farming 
practices saw an increase in their productions (Nikoi et 
al., 2016). Moreover, in Senegal, a study similar to this 
one was conducted to assess the proportion of farmers 
who had access to information services and the impact of 
these services on farmers’ decisions and behavior. That 
study concluded that the yields of test farms that strictly 
applied climate information were higher than those farms 
that did not strictly apply climate information (Lo and 
Dieng, 2015). 

Conclusion and policy implication
From the study conducted among producers, we can state 
that the Sénékèla/Sandji platform is an innovative and 
effective tool to help strengthen farm resilience to climate 
change. Its use during the 2021-2022 agricultural season 
has had a beneficial impact on the lives of beneficiaries; 
thanks to the forecasts, the producers were able to better 
plan their agricultural activities and improve their level of 
efficiency through the optimal use of inputs, in addition to 
community learning. 

Several policy implications emerge from our study. Private 
and public investments are needed to improve producers’ 
access to climate information, particularly by increasing 
the areas covered by the network, reducing the level of 
illiteracy in rural areas, and making the Sénékèla/Sandji 
platform as widely available as possible in the farming 
community. 

Table 1: Student’s t-test result. Source: Field survey.
Variables With 

Sandji
Before 
Sandji

Difference 
(%)

P-value

Area (Ha) 3,485,598 3,094,293  0.30 
Quantity of seed  
used (Kg) 

83.69 78.40 0.72

Quantity of fertilizer 
used (Kg) 

369.16 479.23 0.08

Amount of herbicide 
used (Liter) 

12.90 12.92 0.99

amount of insecticide 
used (kg) 

9.83 16.79 0.003** 

Working time  
(Man/day)

123.47 158.32 0.03**

*** Significant at 1%, ** significant at 5%, * significant at 10%
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About ICRISAT: www.icrisat.org
ICRISAT’s scientific information: EXPLOREit.icrisat.org 

ICRISAT appreciates the support of CGIAR investors to help 
overcome poverty, malnutrition and environmental degradation 
in the harshest dryland regions of the world. See  
http://www.icrisat.org/icrisat-donors.htm for full list of donors.
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2021). Priority interventions for transformational change 
in the Sahel. CCAFS Working Paper no. 353. Wageningen, 
the Netherlands: CGIAR Research Program on Climate 
Change, Agriculture and Food Security (CCAFS). 

FAO (2014). https://www.fao.org › countryprofiles 
accessed November 25, 2021

GSMA (2015). http://www.gsma.com/
mobilefordevelopment/programmes/magri accessed 
November 19, 2021

Jalloh A, Nelson G C, Thomas TS, Zougmoré RB and Roy-
Macauley H (2013). West African agriculture and climate 
change: a comprehensive analysis. Intl Food Policy Res 
Inst, Washington DC, DOI: http:/dx.doi.org/10.2499/ 
9780896292048.

Lo HM, Dieng M (2015). Impact assessment of 
communicating seasonal climate forecasts in Kaffrine, 
Diourbel, Louga, Thies and Fatick (Niakhar) regions in 
Senegal: Final Report for CCAFS West Africa Regional 
Program.

Makougoum CFT (2018). Changement climatique au Mali:  
impact de la secheresse sur l’agriculture et stratégies 
d’adaptation. PhD thesis: Economies et finances. Université 
Clermont Auvergne. 

Marteau R, Sultan B, Moron V, Alhassane A, Baron C, 
Traoré SB (2011). The onset of the rainy season and 
farmers’ sowing strategy for pearl millet cultivation in 
Southwest Niger. Agricultural and Forest Meteorology, 15, 
1356–1369. doi:10.1016/j.agrformet.2011.05.018

Mudombi S, Nhamo G (2014). Access to weather 
forecasting and early warning information by communal 
farmers in Seke and Murewa districts, Zimbabwe.

Niang I, Ruppel OC, Abdrabo MA, Essel C, Lennard C, 
Padgham J, Urquhart P, Descheemaeker KKE (2014). 

Climate Change 2014: Impacts, Adaptation, and 
Vulnerability. Part B: Regional Aspects. Contribution of 
Working Group II to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change, Cambridge 
University Press, Cambridge, United Kingdom and New 
York, NY, USA, pp. 1199-1265, http://dx.doi.org/10.1017/ 
CBO9781107415386.002. pp. 1199-1265.

Nikoi GN, Partey S, Zougmore R (2016). Mobile phones 
help Northern Ghana’s farming families beat climate 
change, CCAFS News Blog. CCAFS, https://ccafs.cgiar.org/
blog/mobilephones-help-northern-ghana%E2%80%99s-
farming-families-beat-climate-change#WWfyY9MpyQM.

Palmer T (2014). Initial report on Orange Sènèkèla.

Simelton E, Aus der Beek R, Duong MT, Le TT, Le XH, 
Madsen JE, Nguyen TY, Noorlander J (2019). Participatory 
agro-climate information services: A key component in 
climate resilient agriculture. CCAFS Policy Brief no. 13. 
Wageningen, the Netherlands: CGIAR Research Program 
on Climate Change, Agriculture and Food Security (CCAFS).
Available online at: www.ccafs.cgiar.org

Sultan B, Barbier B, Fortilus J, Mbaye SM, Leclerc G (2010). 
Estimating the potential economic value of seasonal 
forecasts in West Africa: A long-term ex-ante assessment 
in Senegal. American Meteorogical Society.  Weather, 
Climate, and Society, 2 (1) : 69-87. https://doi.
org/10.1175/2009WCAS1022.1

Traoré B, Ouédraogo M, Birhanu B Z, Zougmoré R, Tabo 
R (2018). Utilisation de l’information climatique au Mali : 
Manuel technique à l’usage des agents publics et privés 
du développement rural. International Crops Research 
Institute for the Semi-Arid Tropics.

Main Contributors to the development of this Policy Brief:

Dr Omonlola Nadine Worou - ICRISAT (Mali)  
Mr Abdramane Bouaré - ICRISAT (Mali)  
Dr Baloua Nebie - ICRISAT (Mali)  
Dr  Abdoulaye Tahirou - IITA (Mali)  
Dr Ramadjita Tabo - ICRISAT (Mali).

https://doi.org/10.1175/2009WCAS1022.1
https://doi.org/10.1175/2009WCAS1022.1

