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A B S T R A C T

Radio is the most widely used medium for disseminating information to rural audiences across
Africa. Even in very poor communities, radio penetration is vast; it is estimated there are over 800
million radios in Sub-Saharan Africa. The paper summarizes evidence on food insecurity in Sub-
Saharan Africa and strategies to provide information on innovative agricultural practices to
smallholder farmers. The research in this paper is then discussed within the context of research on
information and communication technologies (ICTS) for development. Next, the paper presents
the ICT-enhanced participatory radio campaign approach and ICT innovations introduced by Farm
Radio International, a Canadian nongovernmental organization. The paper analyzes two partic-
ipatory radio campaigns that use both listening groups and ICTs to engage African farmers.
Research on these radio campaigns in six African countries is reported to examine how the par-
ticipatory approach impacted listenership, knowledge and initial adoption of agricultural tech-
niques and practices presented in the radio campaigns. The authors conclude that the findings of
research on these projects could be highly relevant for increasing awareness and adoption of
agricultural practices in Sub-Saharan Africa. They also appear promising for other development
sectors and for other developing regions.

1. Introduction

Developing regions face many critical challenges, of which the most basic is producing sufficient food for their people. Some 220
million people in Sub-Saharan Africa (SSA) do not have enough to eat; three quarters of them live in rural areas. They depend on farming
to feed themselves and to generate income for other needs on land that is often prone to natural disasters such as drought or floods.
Development agencies such as the UN's Food and Agriculture Organization (FAO) state that Africa is in a food security crisis (FAO, IFAD,
WFP, 2015).

Radio remains the most widely used medium in rural Africa and a key instrument of strategies attempting to reach people who may
be illiterate and are often without electricity. In the communities participating in the projects described below, approximately 76
percent of households owned a radio (Farm Radio International, 2011b). Radio is therefore an instrument of choice for creating
awareness of best practices to enhance food security among African farmers but it also has the potential to go beyond solely dissem-
ination of information to help increase adoption of innovative agricultural practices.
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With the rapid development and penetration of information and communication technologies (ICTs) in rural Africa, there is now an
increased interest from both the communication-for-development (C4D) and agricultural R&D communities in assessing the potential of
ICTs to contribute to delivery of extension and advisory services and to rural development in Africa (Aker, 2011). In particular, given the
widespread access to radio broadcasts, there is a strong interest in exploring ways in which ICTs can enhance traditional radio pro-
gramming (Gilberds & Myers, 2012; Manyozo, 2009). Within that context, the purpose of this paper is to present an approach that
integrates ICTs with radio programming to enhance interactivity and farmer participation, and thus increase the potential for adoption
and scaling-up of agricultural innovations.

The paper is organized as follows. First, we summarize evidence on food insecurity in Sub-Saharan Africa (SSA) and strategies to
provide information on innovative agricultural practices to smallholder farmers. We then we place the research in this paper within the
context of research on ICTs for development (ICT4D). Next, we present the ICT-enhanced participatory radio campaign (PRC) approach
and ICT innovations introduced by Farm Radio International (FRI), a Canadian nongovernmental organization (NGO) that supports
radio broadcasting for rural development in Africa. Two major FRI projects involving six countries in East and West Africa are then
presented and analyzed to examine how the participatory approach impacted listenership, knowledge and initial adoption of agricul-
tural techniques and practices presented in the radio campaigns. Finally, we present conclusions and lessons for rural development and
communications policies.

2. The challenge of food insecurity in Sub-Saharan Africa

With 13 percent of the world's population, SSA's population includes a disproportionate 27.7 percent of the world's undernourished
(FAO et al., 2015). Although the prevalence of undernourishment in SSA is estimated to have declined from 33 percent to 23 percent
between 1990–92 and 2014–16, with the growing population, the total number of undernourished people has continued to increase to
approximately 220 million in 2014–16 compared to 175.7 million in 1990–92. Thus achieving food security in SSA remains one of the
key challenges facing national governments and the international development community. The majority of people affected by poverty
and food insecurity in SSA live in rural areas; their livelihoods consist primarily of family farms involved in agricultural, fisheries,
pastoral, community forestry, or aquaculture activities (FAO, 2014). Their heavy reliance on natural resources and ecosystem services
and the relative weakness of rural institutions contribute to increasing the vulnerability of these family farms to environmental and
climatic shocks, market volatility, and political unrest - a vulnerability that was clearly demonstrated during the 2007–2008 food crisis
(Headey & Fan, 2010; IFAD 2011; ILO 2012).

The relatively slow progress in reducing food insecurity in SSA thus raises crucial questions about how national governments and the
international community approach food security research and development initiatives (Hickey, Pelletier, Brownhill, Kamau, & Maina,
2012). Despite the development and testing of agricultural innovations that have demonstrated a clear potential to enhance household
food and nutrition security, a major challenge remains to increase the uptake of these practices by smallholder farmers and to scale-up
these practices over larger populations and geographical areas.

3. Facilitating innovation among smallholder farmers

Many agricultural practices have been developed and proposed over the years to address the problem of food and nutrition insecurity
in rural areas. Often presented as components of larger strategies such as climate-smart agriculture (Lipper et al., 2014), agro-ecology
(Altieri, 1999), integrated landscape management (Bailey & Buck, 2016), or resilient agriculture (Bennett et al., 2014), examples of
practices include the diversification of crops and animals within farming systems, the cultivation of more nutritious and drought tolerant
crops, integrated soil fertility and water management practices - e.g., composting, green manure, fertilizer trees, minimum tillage,
improved post-harvest storage and processing methods, integrated pest management, and improved livestock management practices.
Furthermore, in addition to improving agricultural productivity, farmers need appropriate strategies to generate income from their
crops and livestock and access viable input and output markets. Smallholder farmers' access to relevant and timely information
regarding these practices is thus a necessary component to enhancing food security in rural areas. Yet awareness alone is not sufficient;
there is also a need to address the social, institutional and policy processes that affect farmers’ capacity or willingness to implement
these new practices.

Agricultural extension and advisory services (EAS) have the potential to play a vital role in addressing some of these challenges
(Davis, Babu, & Blom, 2014). In effect, in addition to their more traditional role of knowledge broker for the dissemination of agri-
cultural technologies, EAS are playing an increasingly important role in supporting linkage building and facilitation activities that can
contribute to enhancing the institutional and social processes underlying innovation among small-scale farmers (Kilelu, Klerkx, Leeuwis,
& Hall, 2011; Klerkx, Schut, et al., 2012; Muhammad, Maina, Pelletier, & Hickey, 2016). The emphasis is then put on creating an
enabling environment for innovation through the facilitation of social learning and collaboration among farmers and other stakeholders,
and the building of farmers’ capacity to operate within their existing institutional environment (Davis & Heemskerk, 2012; Klerkx, Van
Mierlo, & Leeuwis, 2012; Sulaiman & Davis, 2012).

4. Radio for development and ICT4D

The theoretical foundations of the research presented below rest on lessons from three inter-related fields of research:

� The effects of mass media, particularly in rural and developing regions
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