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From big data to small-scale decisions: what is the impact?

[bookmark: _GoBack]Context and problem: Most technical support services provide farmers with a one size fits all technological package for their particular recommendation domain. Variation in time and space is not taken into account. One of the possible application of big data (BD) is the exploration of existing data to deliver technical messages for farmers that are tailored to the particular conditions of a specific farm at a given moment in time (Cock et. al 2011; Jimenez et al., 2011). In this process data has to be collected, compiled, analyzed and interpreted and then be presented to farmers in an relevant way so that they can use it to make better decisions. A major strength of BD information (BDI) is that it is largely based on farmers' experiences. Paradoxically, this is also its greatest potential weakness. Indeed, most of the data arrives "disembodied" and farmers are unlikely to be able to make sense of it. Thus, the data needs to be processed so that farmers can see how changes in their management practices interact with variations in the weather, whence they can evaluate distinct management strategies under a range of climatic scenarios. 
As Climate Change (CC) increases seasonal and inter-annual variability beyond the range farmers are accustomed to (Delerce et al., 2016) the validity of farmers’ tacit knowledge (empirical or intuitive form of knowledge) will be challenged: BDI can play a key role in supporting farmers in their strategies to cope with CC with information taking into account a greater range of environmental conditions and management than that encompassed within their own experience.  Colombian national federation of rice growers (Fedearroz) routinely collects rice production and management data from farmers' fields. In partnership with CIAT, Fedearroz has increased both their capacity to collect and to analyze data with BD methods and produce information on how weather variation impacts yield (Delerce et al., 2016). Currently there is no strategy to disseminate BDI directly to farmers and hence farmers do no use BDI for their decision making. 
Solutions or new idea: The idea is to design, test and evaluate the impact of different mechanisms (traditional, interactive dialogue mechanisms with farmers) to share BDI with farmers in yields. To do that, first BDI will be processed to throw light on the most relevant practices for rice producers in Casanare department (Colombia) and shared with them through various mechanisms. Then mixed methods (quantitative and qualitative) will be applied to understand (1) the impact of BDI on yield compared with farmers who don’t receive BDI and (2) catalyzers ( social characteristics, perceptions, type of BDI, diffusion mechanisms) that allow farmers to access and make better use of BDI . The lessons learned will provide guidelines for others to develop BD based information systems that empower farmer’s management strategies.
Justification: The production of relevant and quality BDI is not enough to achieve its use by farmers. There is a need to understand if and how farmers can access and use BDI to support decision making at individual and local level (Berman, 2013). Understanding the relative role of BDI in farmers’ decision making constitutes a complex challenge as farmers’ decision-making is fostered and/or constrained by various factors including access to resources and information, experiences, interactions, norms and interests. For this reason, a mixed method combining quantitative and qualitative approaches for the evaluation of the applicability of BD provides a greater and more holistic understanding of a complex situation (Adato; 2008). Indeed, it allows for “triangulation which is better suited to capture complex results” and to share lessons with different actors (researcher, advisory services, peers) (UNDP, 2013). 
Thus, the qualitative approach will provide knowledge on empowerment process regarding the use of BDI in decision making. Anthropological methods such as participative observation, interviews and workshops will be used to understand how BDI shared through different mechanisms fits into farmers’ individual and collective knowledge system and in what extent it is used. For the quantitative analysis will be used Randomized Controlled Trials (RCT) and mediation analysis through a factorial design. RCT will evaluate the impact of BDI on yields (Gertler et al., 2016). Then, mediation analysis provide an understanding of the causes of impact or the pathway towards impact (Gerber and Green, 2012). In the trial, different groups will be defined according to specific mechanisms used for sharing BDI. At the end, recommendations will be formulated on how to foster the use of BDI through adapted dialogue mechanisms. 
Hypothesis:
1. Farmers’ socio economic profiles (men/women, young/old, big or small-scale farmers…) influence the type of information needed to make technical decisions and the BDI design and diffusion.
2. Interactive dialogue mechanisms induce change in mediating variables (the use by farmers of relevant practices identified through BD analysis) that permit to improve yields. 


Theory of Change, information produced and budget:
[image: ]

If the pilot is a success the methodology could be applied at a bigger scope (rice in all Colombia), or at other crops (maize) or at other part of the world (Africa, Asia). 
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DESIGN AND IMPLEMENTATION OF MIXED METHODS TO ASSESS THE ROLE OF BIG DATA INFORMATION ON YIELD

ACTIVITIES

OUPUTS

Big data analysis on most relevant
practices to improve yield.
10’000 USD

Most relevant practices identified
to improve yield and/or address
climate variability.

Random selection of farmers
divided into 2 groups.
5000 USD

Diagnostic on farmer’s knowledge
system, access and use of
information for decision making.
10’000 USD

Diffusion of BDI through different
dialogue mechanisms 15’000 USD

2 groups of farmers identified (with
and without access to BDI).

Strategy to share BDI with farmers
formulated through innovative
way.

Social network of farmer’s source
of information.

Data collection on farmers’ socio-
economic characteristics (mixed
tools): baseline 20’000 USD

Data set to create type of farmers
and isolate the effect of BDI on
yield.

Data collection on farmers’ socio-
economic characteristics (mixed
tools) follow up. 20’000 USD

Analysis of the effect of BDI on
yield. 10’000 USD

Information on the role of BDIin
decision making of contrasted
farmers’ profiles.

Knowledge on the effect of BDI on
yield through mediating variables
(most relevant practices).

Analysis of the role of innovative
mechanisms to share BDI on
farmers’ decision making.
10’000 USD
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Examples of how BD approaches
helped farmers make better
decisions.

Lessons learned on how to improve
the whole process of BD for ag,
with emphasis on the "last mile".
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OUTCOMES

Farmers involved in
the pilot have
access to
information on
most relevant
practices through
different dialogue
mechanisms

Researchers and
Fedearroz
understand how BDI
impact yields though
different dialogue
mechanisms.
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Researchers and
Fedearroz have access to
farmers’ appreciation of
the value of BDI to help
them make better
decisions.

Farmers improved yield
thanks to the use of BDI

Fedearroz improve their
technical assistance
program.

Researchers have a novel
methodology to assess
the role of BD in local
decision applicable in
other context/crops.
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FEDERACION NACIONAL DE ARROCEROS.
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LA RECHERCHE AGRONOMIQUE
POUR LE DEVELOPPEMENT





image4.png




image5.png
<

CGIAR





