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Abstract
This paper explores access to climate change-related information through a gendered lens.
Climate change is rapidly affecting the lives of farmers throughout the world, producing a
need for adaptive agricultural livelihoods strategies. A central mechanism in the development
of adaptive strategies to climate change is the strengthening and effective utilization of
information channels. The more relevant and useful the information is to the user, the better
the user may be able to adapt to changes in climate. Despite this critical need for accessing
climate-related information, many of the people who are most vulnerable to climate change
and environmental shocks are often on the periphery of receiving practical information. In this
paper, we show that women farmers are overwhelmingly left out of many forms of
communication channels. Thus, the purpose of this study is to identify instances in which
methods of communication are missing women and how to overcome these gaps. What we
propose is a context-dependent hybridization of traditional methods of communication, which
are familiar to communities, and modern technologies, which can be expedient in sharing new
scientific climate knowledge with farmers.

Keywords
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3

About the authors
Chesney McOmber
Graduate Assistant
University of Florida International Center
1765 Stadium Rd. Suite 170 Hub
PO Box 113225
Gainesville, FL 32611
Email: cmcomber@ufl.edu
Amy Panikowski
Graduate Assistant
University of Florida International Center
1765 Stadium Rd. Suite 170 Hub
PO Box 113225
Gainesville, FL 32611
Email: amyski@ufl.edu
Sarah Lindley McKune, MPH, PhD
PostDoc, Integrating Gender and Other Socially Vulnerable Groups into CCAFS Theme 2
University of Florida International Center
1765 Stadium Rd. Suite 170 Hub
PO Box 113225
Gainesville, FL 32611
Email: smckune@ufic.ufl.edu
Dr. Wendy-Lin Bartels
Assistant Research Scientist
Department of Agricultural and Biological Engineering
233 Frazier Rogers Hall, University of Florida, Gainesville, 32601, FL
Email: wendylin@ufl.edu
Dr. Sandra Russo
Director, Program Development
University of Florida International Center
1765 Stadium Rd. Suite 170 Hub
PO Box 113225

4

Gainesville, FL 32611
Email: srusso@ufic.ufl.edu

5

Contents
Introduction ................................................................................................................... 8!
Social impacts of climate change ................................................................................ 10!
Gendered impacts of climate change .......................................................................... 13!
Adaptation: Why information matters......................................................................... 15!
Information sharing: How do communities communicate? ........................................ 16!
Social network theory.............................................................................................. 16!
Diffusion of innovations.......................................................................................... 17!
Adaptive Capacity ................................................................................................... 19!
Communication methods............................................................................................. 21!
Traditional methods................................................................................................. 21!
Modern communication methods: Information communication technologies ....... 24!
Community information services ............................................................................ 28!
Extension ................................................................................................................. 30!
Analysing the gaps: Where communication falls short............................................... 32!
Gender gaps of traditional methods and modern methods ...................................... 32!
Dimensions of access and utilisation of ICTs ......................................................... 33!
Bridging the gaps: Hybridization of information sharing strategies and practices ..... 37!
Conclusion and recommendations .............................................................................. 41!
References ................................................................................................................... 43!

6

Acronyms
ICT

Information Communications Technologies

NGO

Non-governmental organization

7

Introduction
"Sometimes we only hear a bit on radio about climate change and we do not really understand
its causes and how to deal with it. That is why we are crying to relevant authorities to at least
assist us with information on climate change so that we can use the same to empower
ourselves,"
~ Ms. Tembo, a Zambian Farmer (Zulu and Sichikwenikwe 2011 p. 1)
This is all too common a story in rural communities throughout the developing world, where a
rapidly changing environment is challenging the agricultural livelihoods that so many people
depend upon. Farmers are adapting to these changing conditions in many different ways.
Their ability to respond to severe climate events often depends upon the resources available to
the farmer. These resources vary depending on geographic location, class, age and gender. It
is thus imperative to understand the social context in which climate change is occurring, and
the adaptive strategies which are being utilized by farmers throughout the world.
A central mechanism in the development of adaptive strategies to climate change is the
strengthening and effective utilisation of information channels. Access to information
resources can differ across various socio-economic factors. Particular types of information
needs can also vary across socio-economic delineations. The more relevant and useful the
information is to the user, the more easily the user may be able to adapt to changes in climate.
Efficient dissemination of climate information can help farmers to evaluate risk at the
household level, in order to make critical decisions about their crops. Despite this prescient
need for accessing climate-related information, many of the people who are most vulnerable
to climate change and environmental shocks are often on the periphery of information
exchange.
In this paper, we show that women farmers are overwhelmingly left out of the communication
channels critical to their ability to adapt to a rapidly changing climate. Thus, the purpose of
this study is to identify instances in which methods of communication are missing women and
how to overcome these gaps. What we propose is a context-dependent hybridisation of
traditional methods of communication, which are familiar to communities, and modern
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technologies, which can be expedient in sharing new scientific climate knowledge with
farmers. First, we explore the literature on gender and climate change more broadly, focusing
on the concept of vulnerability. We then offer contributions from three bodies of literature –
social network analysis, adaptive capacity, and diffusion of innovations theory – to help us to
build a framework for understanding gendered access and utilisation of climate information
services through traditional and modern mediums. We look at these methods of
communication through a gendered lens. Finally, through the use of case studies and a
discussion of agricultural extension services, we conclude that the use of ‘hybrid’
communication methods is the most effective way of increasing women’s access and use of
climate information services.

"If we know when rainfall occurs, our seeds and effort will not be wasted,” focus group
discussion, Rehera village, Rupendehi, Nepal, 2013. Photo taken by Sarah McKune.
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Social impacts of climate change
Climate change is currently considered the most immediate and far-reaching threat to the
natural environment (Mearns and Norton 2010). Climate variations and changes present major
challenges for communities. These challenges manifest themselves through flooding,
droughts, and temperature changes that can impact crop production and management. These
changes are compounded by and contribute to social, political and economic vulnerabilities of
people and society (Ribot 2010). These vulnerabilities become more prevalent as long-term
changes in ecosystems require additional resources to make necessary adaptive shifts in
livelihood strategies.
Vulnerability is defined as an aggregate measure of human welfare that includes
environmental, social, economic and political exposure to a range of potential volatility.
Bohle et al. have written about the assessment of vulnerability through the concept of risk
within poor communities. For the purposes of this climate change paper, we have identified
three aspects of vulnerability as articulated by Bohle et al. First, the authors identify the level
of “exposure” the community experiences to shocks and crises as greatly increasing their
vulnerability (1994). In the context of climate change, we see that agricultural communities
are overwhelmingly exposed to the risks of severe weather events (e.g., drought, flooding,
typhoons) as their livelihoods greatly depend on more stable weather patterns.
Second, the authors evaluate the presence of coping mechanisms within the community to
respond to shocks (Bohle et al. 1994). Again, in the context of climate change, poor rural
farmers often do not have the economic resources to respond and adapt to a changing climate.
Therefore, poor farmers are very vulnerable to climate change, as their livelihoods are at risk
of exposure to shocks and they often do not have the resources to develop the coping
mechanisms necessary to respond.
The third vulnerability is due to the risk associated with long-term recovery from shocks,
which compound socio-economic hardships. For example, farmers who experience severe
drought and are unable to adapt quickly and efficiently may experience income shortages
which build over time. As a result, poor farmers are less prepared to respond to the next
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environmental shock as each severe weather event leaves them exponentially more vulnerable
(Bohle et al. 1994).
Vulnerability is always experienced locally, even though its causes and solutions may also
occur at different social, geographic, and temporal scales. Structural and group characteristics
such as gender, caste, race, ethnicity, and age are often closely related with vulnerability.
According to Bohle et al. (1994), vulnerability permeates diverse sectors of society,
particularly in developing nations. For example, rural smallholder agriculturalists are
resource-poor and are particularly vulnerable to external shocks. Pastoralists use a range of
ecosystems and are often sensitive to drought and pests. Without assets such as land,
pastoralists are dependent upon their livestock. When extreme environmental shocks occur,
pastoralists are highly vulnerable to food insecurity because of changes in the terms of trade
between grain and meat at markets. Additionally, wage labourers often do not have
agricultural livelihoods that they can depend upon for income resources and are, thus,
susceptible to market and political failures. The urban poor are in similar circumstances to
wage labourers, but they often can form a more visible vulnerable group with some power and
access to the political economy. Finally, refugees, while often nearly destitute, acquire food
through voluntary, national, or international assistance; ultimately, they remain dependent on
the political economy for their subsistence (Bohle et al. 1994).
Among the most important impacts of climate change on the poor and vulnerable are greater
variability in temperatures and precipitation over time and across space, and the impacts of
this variability across asset types and households (Agrawal 2008; Agrawal 2010). Living with
multiple risks, these groups have to manage the costs and benefits of overlapping natural,
social, political, and economic hazards (Ribot 2010). Coping strategies may reduce household
incomes before shocks arrive, and the shocks may then reinforce poverty by disrupting
education, stunting the growth of economic development, destroying assets, forcing the sale
of productive capital, and/or deepening the social differentiation among households. Poorer
people experience greater obstacles accessing services, networks including kinship networks
and economic networks, or land which makes them more susceptible to climate-related
vulnerabilities and losses. People in areas that experience sudden-onset disasters have a range
of coping strategies that are based on their available assets and social networks. In developing
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countries, this is a clear indication that losses are likely to be shared among those in the
community or group.
The World Bank has identified several strategies for overcoming the risks and vulnerabilities
associated with climate change (Raleigh and Jordan 2010). They recommend communities
work to diversify their livelihood strategies, so that when environmental shocks do occur,
farming households will have alternate income generating activities upon which to rely. Also,
they explain that social investments, that is, the use of social networks, can be an important
resource in responding to climate crises. The authors explain that social networks can be a
resource which allows for geographic mobility and alternative livelihoods for one or many
household members. These “social investments” can provide pathways for household
members to seek employment in urban centres, thus providing an income to substitute for loss
in agricultural productivity in response to severe weather events. The use of these strategies
allows for more economic and geographic flexibility for the farmer, which in turn builds their
adaptive capacity to respond to climate change. Yet, this is not a one-size-fits-all formula for
climate change adaptation; recommendations to address adaptive strategies at the macro-level
should acknowledge the nuances of micro-dynamics within local communities and
households. In order to assist communities in responding to local complexities of climate
change needs, development agencies must understand that climate change affects different
members of the community differently. Therefore, it is critical that special attention is given
to socioeconomic impacts, particularly with regards to gender, and that they become central to
understanding community vulnerabilities and adaptive capacities to climate change.
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Gendered impacts of climate change
Gender analysis is an important means of critically exploring the social impacts of climate
change. Environmental shocks illuminate gendered social inequities within households, as
women are often poorly positioned to adapt to these events and their consequences. Skinner
writes, “In many ways climate change acts as a magnifying glass which exposes and risks
exacerbating pre-existing gender inequalities in women’s access to and control of resources
and decision-making power, making poor women in particular more vulnerable to its effects
and preventing them from participating equally in its solutions” (2011 p. 8). A gender analysis
of productive and reproductive activities in the context of climate change reveals a critical
need for further research and development.
Throughout the world, women are heavily involved in various forms of agricultural
production and caring for livestock. Recent international statistics demonstrate that women in
developing countries make up, on average, 43% of the agricultural labour force (Food and
Agriculture Organization 2011). While many women are engaged in agricultural livelihoods,
they often participate in the informal sectors of the economy and their contributions are often
invisible. Because women are overwhelmingly engaged in the informal sector, they are also
more susceptible to shifts in employment due to environmental and financial shocks (Kakota,
Nyariki et al. 2011). Dankleman and Jansen explain, “The conditions many women work and
the access women have to employment and productive resources, can differ considerably from
men’s, with lack of safety nets, inadequate remuneration, safe conditions and disrespect of
fundamental human rights” (2010 p. 30). The combination of these factors can create difficult
burdens for women to overcome in the wake of climate change.
Furthermore, social inequities regarding women’s control over assets further inhibits
women’s ability to adapt in the midst of changing weather patterns. For example, women’s
lack of land ownership in developing countries greatly limits their decision-making power
within the household over crop production (Skinner 2011 p. 2). As a result, women are not as
equipped to shift agricultural practices in order to adapt to climate changes. Skinner writes,
“gender inequalities in the distribution of assets and opportunities mean their choices are
severely constrained in the face of climate change” (2011 p. 2). In addition, women’s inability
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to accumulate and control financial savings in many developing countries makes them
especially vulnerable to the impacts of climate change in ways that men are not. For example,
women often do not have the resources to invest in improved technologies in order to increase
crop yields. The financial status of most agricultural women in developing countries gives
them limited control over whether to adopt new technologies; instead male family members
who have access and control over income and credit make these decisions. Therefore, women
are often not in a position to make substantial investments in livelihood changes in the midst
of environmental and financial shocks.
Women often bear the double burden of productive and reproductive activities, which are
likely to be greatly impacted by climate changes. Among reproductive activities are domestic
responsibilities such as tending to the home garden, cooking meals, caring for children, and
cleaning. Women and girls are usually responsible for collecting water and firewood, which
may require them to travel for long distances by foot (The World Bank 2009). As
environmental conditions such as drought become more common, these resources become
scarcer; women must travel farther in order to collect enough water and fuel for the
household. Consequently, in fulfilling these duties, women may not have the time to engage
in income-generating activities, to pursue classes to further their education, or to assume
leadership roles in the community, all of which serve to reinforce gender inequalities within
the household and community (Skinner 2011). These extra time burdens have further social
implications for women and tend to exacerbate gender inequities within the household.
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Adaptation: Why information matters
Changes in climate have broad reaching impacts on all sectors of rural women’s lives –from
agricultural production to domestic responsibilities; the impacts are a reality that has become
intertwined in their everyday activities. Despite being vulnerable to the impacts of changes in
climate, women are not passive victims to climate change. In many ways, women are agents
for change and adaptation within the household. Skinner argues that “climate adaptation
policies too often treat women only as vulnerable beneficiaries rather than as rights-holding
citizens who need to be recognized for the agency, skills and experience they can contribute”
(2011 p. 3). A crucial factor in enhancing adaptive capacities of women is ensuring that they
have access to the information they need in order to respond to the everyday manifestations of
a changing climate (e.g. delayed onset of rains, predictions of drought, etc.).
In the midst of these changes, farmers have to adapt in new and innovative ways in order to
sustain agricultural livelihoods. While these adaptations have happened in a variety of
different ways across diverse geographic regions and agricultural livelihoods, this paper seeks
to broadly explore these adaptation processes through the gendered lens of information
sharing. Information can be dispersed through many different channels, whether through
methods of traditional social networks and oral communication or through more modern
methods of Information Communication Technologies (ICTs), defined here as the use of
technologies that are dependent on electricity. Improving access to climate and weather
information, through these various methods, can empower women to perceive risks to their
agricultural production and to perform the necessary actions and adaptations to mitigate those
risks. Yet as Archer demonstrates in her article on weather forecasting services, having the
technological tools to disperse climate information does not necessarily translate into use by
farmers (Archer 2003). Therefore, in recognizing that women are key agents in adaptation to
climate change and are in need of timely climate information, it is essential that we explore
and understand the most effective ways of reaching these women with appropriate and
relevant climate information.
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Information sharing: How do communities
communicate?
Before discussing methods of information sharing, it is first critical to understand theories of
information sharing and innovation. We explore contributions from three diverse fields of
inquiry to inform our understanding of information sharing: social network analysis, diffusion
of innovations theory, and concepts related to adaptive capacity. Blending key ideas from
these literatures provides insight into how women, in the face of social and economic
constraints, receive and communicate climate information. Social networks provide the
avenues by which information and innovation are diffused. In this diffusion, local norms and
practices alter the way new communication innovations are used. As women tailor the uses of
these new communication technologies to local needs, they demonstrate their own adaptive
capacity to respond to climate change and, thus, manage risk.

Social network theory
When conducting an analysis of stakeholder groups, the role that communication networks
play in categorizing and understanding stakeholder relationships is often overlooked. For
instance, stakeholders tend to be identified and characterized through a subjective assessment
of their relative power, influence within the community, and legitimacy. Categorization
schemes vary widely and include classifications such as primary and secondary, actors and
those acted upon, strategic and moral. Such classifications are made from the perspective of
the researcher or organization and may not necessarily be a strong reflection of community
members and their perspectives. Because little attention is paid to the unique knowledge,
interests, and characteristics of stakeholders, many initiatives fail. One solution to this
problem is the utilization of social network analysis (Prell et al. 2008).
A social network is a structure made up of a set of actors who are tied to one another through
“socially meaningful relations” (Prell et al. 2008). Social networks are an important source of
knowledge for both individuals and groups, as knowledge is seen as embedded in social ties,
not just formal channels. Through these social ties, individuals and groups can learn about
innovations, opinions, perspectives and new tasks; this social conduit for communication can
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then reinforce or question previously held ideas within households and communities (Prell et
al. 2008).
These relations can be analysed for structural patterns that materialize among the actors.
Analysts look at the relations among actors, how actors are positioned within the network, and
how these relations are structured into overall network patterns. In some cases, actors who
share a strong tie tend to influence one another more than those sharing weaker ties. Through
the building of strong social capital, based on trust and reciprocity, communities develop a
support system of social networks which can enhance their adaptive capacity to respond to
environmental shocks. While these strong social networks can work to solidify trust and
reciprocity within the community, they can sometimes become insular and segregated from
external networks. Other studies have also shown, in contrast, that weak ties, often
characterized by less frequent communication, allow for diverse information and the
generation of new ideas. Thus diverse external ties can make networks more resilient and
adaptive to environmental change but these ties also tend to be fragile (Bodin and Crona
2009; Prell et al. 2009).
Social networks are also important resources when evaluating risk and vulnerability within
communities. Morgan’s discussion of shared knowledge structures describes how social
networks serve not only to disperse information, but also to shape the way individuals process
and understand that information in a particular context (1986). Thus, social networks provide
a framework with which to organize and assess knowledge of social situations and
vulnerabilities. Gourash’s (1978) survey of “help-seeking” literature reveals that individuals
turn to social networks such as family members or neighbours before seeking professional
advice in times of hardship. Furthermore, when individuals do seek professional help, they
often rely on social networks to advise them about which professionals to consult (Gourash
1978). In the context of crises such as the environmental shocks caused by climate change,
social networks can be an important resource in evaluating community vulnerability, as well
as in developing adaptive strategies.

Diffusion of innovations
Rogers defines diffusion as “the process by which an innovation is communicated through
certain channels over a period of time among the members of a social system” (1987). He
understands diffusion to be a form of communication; specifically, it is a “two-way process of
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convergence” between people (Rogers 1987 p. 79). For Rogers, adoption of new innovations
is based on five factors which include the perceived usefulness and ease of use for the
innovation. Furthermore, adoption depends on “trialability,” the space in which an individual
has the ability to become comfortable with the innovation through experimentation (Rogers
1987 p. 79). The innovation must be compatible with the values, experiences, and practices of
the community. Finally, adoption is dependent upon whether others in the community are also
able to observe the benefits of the innovation (Rogers 1987 p. 81-82). In each of these factors,
communication operationalizes the diffusion of new technologies.
While there may be obstacles barring access to innovations (as described in more detail
below), many scholars have attempted to theorize the development and usage of new
technologies, investigating where they are successfully introduced into local settings. Others
have written about the diffusion of innovations, analysing how usage of new innovations
gains traction in communities. An important factor in the diffusion of innovations is what Ilie
et al. calls the concept of ‘critical mass,’ a threshold at which adopters become numerous
enough to produce a norm which influences non-users to adopt the innovation (2005). In
agreement with Roger’s five factors of diffusion mentioned above, community acceptance
and adoption of innovation is critical to the diffusion process. The more members of the
community observe the benefits of a particular innovation, the more likely that innovation
will be diffused and adopted.
Taking diffusion of innovations theory a step further, Rice and Rogers (1980) write about the
reinvention process, which takes place as communities adopt new innovations. They describe
a five step adoption process for new innovations. In that process, the steps include: 1) agenda
setting, 2) matching, 3) redefining, 4) structuring, and 5) interconnecting (Rice and Rogers
1980 p. 500). It is in steps two and three, matching and redefining, that we see a relevance to
climate change communication adaptation through innovations. Through these processes of
reinvention, innovations are tailored and gain traction in the local community. Rogers and
Rice explain that “matching the different abilities, resources, needs, and pressures of a
particular system may necessitate adaptation of the innovation. An adoption which seeks to
solve a local problem results from information searches which match a possible technological
solution to the local situation, and often immediately entails reinventions” (Rice and Rogers
1980). What we will propose at the end of this paper is that such reinventions are a critical
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step in community adaptation to climate change and serve to mediate between diverse
methods of information sharing.

Adaptive Capacity
Other scholars have developed the theory of diffusion of innovations further through the
theoretical framework of adaptive capacity. In many ways, the process of context specific
reinvention which occurs at the local level in Rice and Rogers’ theory of diffusion of
innovation is a critical component of adaptive capacity. Brooks and Adger define adaptive
capacity as,
the property of a system to adjust its characteristics or [sic] behaviour, in
order to expand its coping range under existing climate variability, or future
climate conditions. In practical terms, adaptive capacity is the ability to
design and implement effective adaptation strategies, or to react to evolving
hazards and stresses so as to reduce the likelihood of the occurrence and/or
the magnitude of harmful outcomes resulting from climate-related hazards.
The adaptation process requires the capacity to learn from previous
experiences to cope with current climate, and to apply these lessons to cope
with future climate, including surprises (2004).
Thus, adaptive capacity speaks to the ability of the individual or community to utilize
resources in a way that makes the diffusion and reinvention of innovations possible. Other
scholars write about adaptive capacity as a function of social learning in response to climate
change (Pelling et al. 2008; Collins and Ison 2009). These authors highlight the role of
institutions in facilitating social learning processes and the ability of vulnerable communities
to adapt.
Elements of social learning are deeply context specific and thus, variable. Ilie et al.
demonstrate that there are significant gender differences in how communication innovations
are used, adopted, and reinvented. They argue that two major factors increase the likelihood
of adoption and usage of new information or communication technologies: the perceived ease
and perceived benefits of the new technology (2005 p. 15). They write that the decision to
adopt a new technology often is based on a “perceived compatibility” with the users “values,
beliefs, and experiences” (Illie et al. 2005 p. 15). It is here that research on the diffusion of
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innovations and adaptive capacity is most conducive to gender analysis. Not only do values,
beliefs, and experiences differ across communities, they also differ within communities
through gendered life experiences and livelihoods. Women’s values, beliefs and experiences
are inevitably different than men’s because their livelihood strategies are different from men’s
livelihood strategies. In the context of climate change, it is important to recognize that
women have different responsibilities than men and, thus, different uses for communication
technologies. Furthermore, women often have lower levels of education than men, indicating
that their use of new communication technologies may differ from men.
Social network analysis, diffusion of innovation, and adaptive capacity are theories that help
explain how communities access and utilize information. When considered together, they
begin to provide a framework for conceptualizing and a discourse for describing the gendered
differences in access and utilization of climate information. As described in the example
below, information is often shared through social networks specific to men and women.
These channels are adapted to local contexts and have the potential to provide women with
greater access to climate information services.
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Communication methods
This section will survey common methods for communicating information. Recognizing that
they are arbitrary divisions, we first describe traditional and modern methods of
communication, defining modern as those forms of communication that require electricity.
Following this discussion, community information services and extension services are
explored as methods of communication that hold potential for understanding and improving
climate information services, particularly for women. We then analyse the gender gaps that
are inherent to these communication techniques and finally, conclude with an argument for
addressing the gender gaps through hybridization, or tailoring process, which acknowledges
the strengths and weaknesses of the aforementioned communication methods. The tailoring of
communication methods is strongly based on the framework and discourse provided in the
three theoretical approaches discussed above.

Traditional methods
Communication is an essential part of any society and how it functions. While we recognize
that the spectrum of possible methods is not easily dichotomized, for our purposes, traditional
methods of communication refer to any communication that does not require electricity. Most
traditional methods of communication rely on oral transmission and may take many forms
(drumming, singing, dramas, etc.), some of which are explored here. These traditional
methods are used to communicate information to groups in such a way that anyone can
understand, and they are particularly important in passing knowledge and experience across
generations.
Oral communication
The simplest form of communication is through oral conversation (i.e., word of mouth).
People exchange information by discussing topics of interest to friends, colleagues, and
neighbours. In a formal setting, people will exchange information via seminars, conferences
and workshops. Informally, people will exchange information while working on other tasks in
small groups and/or at other types of gatherings. The advantage to oral communication is that
people have the opportunity to discuss the issues as an iterative dialogue and receive
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feedback. Having these conversations allows individuals to adjust their perspective on a topic.
However, the inefficiency of oral communication in transferring information across large
groups of people may be a significant disadvantage.
When considering information transfer, particularly in Africa, oral communication is still a
powerful tool, and women are particularly comfortable with its use. This delivery method of
information still predominates among rural populations (Claasen-Veldsman and Snyman
2005). There are other reasons to consider oral communication: many communities are
accustomed to acquiring information through listening, there is a historical significance
placed on orally transmitted information, and it allows illiterate populations equal access to
information even though such information might be filtered by elites, elders, or others in
positions of power (Thakadu 2010).
Folk media is the dissemination of oral information in a creative form through cultural and
performance art such as drama, poetry, storytelling, riddles, puppetry, mime, song, and dance.
Historically, this is the preferred method people use to communicate ideas to a wide audience
as it constitutes a culturally embedded communication system that has existed before modern
technology and mass media (Mushengyezi 2003; Hoivik and Luger 2009). Further, folk media
tends to use local idioms, proverbs and beliefs which enable greater understanding of the topic
at hand. According to Andries, “skills and attitudes [can] be introduced within a framework of
existing knowledge, cultural patterns, institutions, values and human resources” that enable an
audience to actively participate and understand the information being shared (2008 p. 56).
Recent research on communicating development messages has focused on the advantages of
using traditional media, including being part of the rural social environment and being
considered a credible source by locals. Traditional media allows for two-way communication
and can generate grassroots participation and dialogue between performers and the audience.
In 2009, the Food, Agriculture and Natural Resources Policy Analysis Network worked with
women farmers to strengthen their capacity to influence agricultural policy through the
Women Accessing Realigned Markets program. The Theater for Policy Advocacy was used
as the medium of communication in order to explain agricultural policy to female farmer
participants in Malawi and Mozambique. These women were trained in effectively
communicating their needs, sharing their own stories, and mobilizing their communities to
work toward solutions. Theatre groups were formed in five districts: three in Malawi and two
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in Mozambique, comprised of both men and women. While the groups’ messages were first
and foremost aimed toward their communities, other interest groups also participated
including government officials (e.g. officers from the Ministry of Agriculture and Food
Security, district representatives, parliament members), farmers’ association representatives,
and NGOs. These performances have essentially improved linkages between development
practitioners, government officials, farmers, and researchers by establishing appropriate
avenues for stakeholder feedback (Sibanda and Mwamakamba 2012). Traditional media also
has the advantage of reaching a broad-spectrum audience, even in the most remote areas,
because it does not rely on expensive infrastructure that modern technologies often require
(Hoivik and Luger 2009).
Strategic community members and groups
Within communities, there are certain people and groups who have legitimacy with and trust
of others. These individuals or groups may already transmit/share information into and across
a community, but they may also serve as untapped resources for dissemination of information,
including climate information services.
One such example is traditional leaders. Traditional leadership is firmly embedded into many
cultures across the world. Historically, traditional leaders serve as governors of their
communities and have the authority over all aspects of community life – ranging from social
welfare to judicial functions. Having local buy-in from traditional leaders regarding different
forms of climate information exchange can increase the credibility of the methods used to
disseminate the information, as well as the content of those messages.
The griots of West Africa are historians, storytellers, praise singers, and musicians.
Historically, these storytellers accompanied royals and were considered inseparable from
them. Also, most villages had their own griot who was responsible for sharing the stories of
the village and its history, including births, deaths, battles, and hunts. Griots retain their
important roles in West Africa today. Their role in society essentially is to explain all things
historical and can even touch on the political (Hale 1994).
Village criers, community gossips, or local chatterboxes - various names for individuals who
are locally recognized as key sources of information - are ubiquitous in rural communities
around the world. These individuals are essentially the broadcasters of information within the
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community and may be used to transmit urgent or essential information from leaders to
community members. These community members can be important in communicating daily
weather reports, mobilizing community members when information about an upcoming event
is shared, or bringing critical information about new crops to other members of the
community.
Cooperatives are groups of people who voluntarily work together for their mutual social,
economic, and/or cultural benefit. Cooperatives are another way to disseminate information
though what kind of information and how it is distributed may depend on whether it is an allmale, all-female, or mixed-gender cooperative and the purpose(s) for which the cooperative
was established. Studies suggest that in mixed-gender cooperatives, women were frequently
excluded from accessing agricultural information (Doss 2001). Even if women form the
majority of members in an organization, the leadership is often dominated by men (Gawaya
2008). Because women may be less likely to participate, possibly due to illiteracy, limited
education, or various other constraints, dispersing information to and through cooperatives
may be less effective since women may not be able to express their needs, be able to
participate, or be able to use the information.
In addition to traditional leaders and other individuals mentioned above, identifying and
utilizing key informants and groups that hold legitimacy within a community also may
improve the dispersal of relevant climate information. It is important to understand the social
networks of these individuals and groups in order to determine if and how information can
most effectively flow within a community. Furthermore, these social networks can tell us how
information is best diffused within the contexts of local communities and give us insight into
how innovations are adapted to the needs of the people within those networks.

Modern communication methods: Information communication
technologies
In recent years there has been an increased interest in using Information Communication
Technologies (ICTs) as an efficient means of sharing information to agricultural communities.
Again, we conceptualize ‘modern’ to mean those methods which require electrical power,
whether through batteries, electrical wires, or radio waves. ICTs can include use of radios,
televisions, computers, mobile phones, and other media sharing devices. For the purposes of
this paper, we will discuss the use of computers, mobile phones, and radios. Information can
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be shared through texts, voice, video, numbers and diagrams, or images. Technologies such as
cell phones and computers are becoming rapidly available in many rural areas, providing
mechanisms of information sharing and new opportunities for agricultural extension and
development workers to reach large numbers of people. With heightened access to
communication resources, it is understandable that development programs look to incorporate
these tools into agricultural extension. Yet, focusing primarily on ICTs has often had an
adverse effect, excluding those farmers who do not have access to these new technologies or
are unable to use them, thus exacerbating existing inequities. Just as traditional methods of
information sharing are gendered, there are also gender factors to consider when analysing
usage of ICTs. While information sharing through mobile phones, for example, may be a
great way to reach men, it is not the most efficient way of reaching women farmers in all
contexts. Below, we discuss the roles of ICTs by order of their prevalence in developing
countries.
Computers
One technology which has been much less pervasive in developing countries, particularly in
rural areas, is the personal computer. In 2001, there were six personal computers for every
1,000 people in India, as compared with the United States which had six personal computers
for every 10 people (Chin and Fairlie 2007). There has been great variation across subSaharan Africa with regards to adoption of computer based ICTs (Oyelaran-Oyeyinka and
Adeya 2004). Affordability plays a significant role in the accessibility of such devices. New
technology, including low cost computers and smartphones which provide internet access, is
changing affordability of personal computers and internet access. However, for rural areas of
developing countries where much of the population is earning less than $1 per day, for the
moment, personal computers simply cost too much.
Internet cafes have become an avenue by which some are able to access and utilize computers
(Oyelaran-Oyeyinka and Adeya 2004; Wahid et al. 2006), but these are primarily located in
urban areas (Wahid et al. 2006). In Indonesia, about two thirds of the internet users access
through public terminals such as internet cafes. In India, that percentage is as high as 67%,
and in Peru internet cafes are the primary access point for 75% of internet users (Wahid et al.
2006). Poor infrastructure, including connectivity, affects the prevalence of internet cafes
throughout developing countries, particularly in Africa but also in Asian countries such as
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Indonesia (Mutula 2003; Wahid et al. 2006). This results in a concentration of Internet cafes
in urban centres. While this is a rapidly developing technology it is not as pervasive as radio
and mobile phone use in rural communities.
Mobile phones
A recent strategy for development programs has been to target delivery of information to
communities through the use of mobile phones, and with good reason. As noted above, most
people do not have a home computer. Access to mobile phones and cellular service has
rapidly expanded throughout the developing world at an accelerating pace throughout the past
decade, providing a new entry point into communities and a new avenue for dissemination of
information. The number of mobile phones per 100 persons in Asia, Africa, and Latin
America has increased between 100 and 400 per cent between the years 2000 and 2005
(Rashid and Elder 2009 p. 1). Rashid and Elder report that nearly one out of every five
Africans now owns a phone (2009 p. 1). Aker and Mbiti report that cellular phone service in
Kenya tripled in size between 2006 and 2009 with over 17 million people now connected to
the cellular network (2010). Furthermore, the number of mobile phone owners within Kenya
increased by 74% in this same period, with 47% of the population owners (Aker and Mbiti
2010 p. 212). In many ways, this recent boom in mobile phone usage has been due to the
overall rapid growth of the industry, which recognized the need for telephone communication
in rural areas of developing countries and a new opportunity to expand wireless networks.
Where obstacles of infrastructure and geography have prevented expansive landline phone
networks from reaching rural areas, cellular towers have provided a wireless opportunity to
reach customers in rural communities (Rashid and Elder 2009 p. 3). With this new network,
the rural villages and urban centres are connected in new ways that have provided new
opportunities for development.
In recent years, mobile phones have been used to inform communities about public health
(e.g. HIV/AIDS awareness and treatment campaigns in South Africa (Leach-Lemons 2009) as
well as agricultural education and extension (e.g. Help Line program in Bangladesh (Raihan
2005)). A study of the Grameen Bank mobile phone program in Bangladesh conducted by
Bayes (2001) reveals the benefit of mobile phone usage is overwhelmingly felt by the poor.
He writes, “The lion’s share of the phone calls made by the poor group deal with economic
and health considerations” (2001 p. 256). His report demonstrates that poor farmers use
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mobile phones for market information, which is often centred in urban areas. Instead of
having to incur costs for travel (time, income, and production) in order to share and receive
business information, mobile phones provide an efficient channel for information sharing.
Due to these recent technological developments, mobile phones seem to be at the forefront of
development outreach strategies. Thus, it is important to acknowledge the potential
opportunities they bring to climate change awareness and adaptive management. Internet
service through mobile phones is changing the context of communication for rural farmers,
extension officers, and development practitioners to reach out to rural farmers. Additionally,
agricultural content such as weather updates, market prices, and video training have been
made more accessible to those farmers who have access to mobile phones. Their growing
accessibility in rural areas makes this an appealing tool to utilize as development
practitioners. However, socioeconomic barriers to accessing this tool, particularly gendered
socioeconomic barriers, should be considered and will be addressed below.
Radio
Another medium of information transmission has been through radio. In many ways, this has
been the most common source of communication in sub-Saharan Africa for decades. Myers
notes that, while many development workers have been attracted by the potential of high-tech
gadgets such as mobile phones, access and usage of these resources are limited in many rural
communities, particularly among women. Myers’s study finds that only 12% of internet users
are women in Senegal; in South Africa, only 19% of women use the Internet (Myers 2009).
Myers attributes this usage to mainly a small population of educated urban elite women, not
the communities of rural agricultural women greatly in need of climate change information.
She explains, “It can be exciting to contemplate the possibilities for interactivity, information
provision and advocacy offered by the Internet, e-mail and mobile communications. But let it
not be forgotten that radio access far outstrips computer and mobile phone access throughout
the population of sub-Saharan Africa” (Myers 2009 p. 14). Cherotich et al. find in their study
that Kenyan women (68.5%) overwhelmingly prefer to use radios to receive climate
information (2012). It is for this reason, as we will describe below, that radio has been at the
centre of development programs for information sharing with regards to climate change.
Because this medium of communication is so prevalent within rural households, it can be a
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means of transmitting information to women and engaging them in a climate change dialogue
with other women and rural farmers.

Community information services
Community information is “survival information, the kind of information necessary for
participation as a full and equal member of society” (Martin 1984 p. 385). Community
information services, most often provided by community libraries established in rural
communities, are
…services which assist individuals and groups with daily problem-solving
and with participation in the democratic process. The service concentrates on
the needs of those who do not have ready access to other sources of
assistance and on the most important problems that people have to
face…(Library Association 1980 p. 1)
This information often targets underrepresented populations within culturally and ethnically
diverse groups on livelihood topics such as health, education, or the environment, while also
preserving and promoting cultural and ethnic heritage. Community information services can
offer marginalized communities information that assists local needs and empower
communities (Becvar and Srinivasan 2009).
Still, there are constraints to utilizing community information services. This is especially true
in developing nations where indigenous communities and development practitioners have
established hierarchies that dictate the “appropriate” ways that information is accessed and
disseminated (Becvar and Srinivasan 2009). Over the last decade, much research has been
conducted on participation, highlighting that participatory approaches may often conceal
social and political differences and may not always be explicitly beneficial to the majority of
farmers. Participatory approaches and stakeholder consultations do not resolve larger
imbalances in access to and control of information (Roncoli et al. 2011). In terms of using
information services toward climate change, Roncoli et al. discuss the multiple challenges and
uncertainties farmers face. They suggest that the utilization of climate information is hindered
by barriers including the degree to which forecast parameters correspond to “farmers’
information needs, the extent to which alternative management options and resources are
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available to farmers, and the process where forecasts are translated into messages directed and
delivered to farmers” (Roncoli et al. 2011 p. 124).
Often within local communities, information is held and transmitted through hierarchal
structures (Alemna 1993; Becvar and Srinivasan 2009). This means that those who hold the
knowledge have power over the content and the recipients. Kempton suggests these power
relations create dissatisfaction among community members with their traditional information
sources and thus are compelled to find other means of obtaining the information they seek
(Kempton 1986). Community information services provide a participatory forum that is
community-driven, enhancing traditional methods of communication with other
supplementary methods provided by libraries or other facilities.
Kempton suggests that community information services should be a two-way channel for
sharing information; local communities should also be able to provide proper feedback on
how policies and programs that affect the community work (1986). Climate information
services may be able to learn from this concept. Information providers often assume that if
information is disseminated to the community, the community will know how to use it
accordingly. This is further exacerbated if the information is not comprehendible at the level
in which it is intended – meaning that information should be delivered in local languages of
targeted communities and even disseminated in multiple ways to cover ranges of literacy in
the community (e.g., written, pictures, etc.). However, without proper feedback to the
agencies providing climate information, the agency may not understand how to accommodate
or tailor the information to make it locally useful. In addition, without feedback from the
community, agencies may not understand how the climate information affects (or not) women
differently from men.
Community information services describe the need to interact with communities in more
engaging and participatory ways. It also highlights that there are nuances which must be
identified in order to be more effective in communication. This is where social network
theory, among other theories, can be beneficial. Understanding how individuals within
communities communicate will enable climate information and advisory services to reach the
appropriate people more effectively.
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Extension
Extension agents are often responsible for disseminating information to farmers in rural and
remote areas. Davis defines agricultural extension services as, “the entire set of organizations
that support and facilitate people engaged in agricultural production to solve problems and to
obtain information, skills, and technologies to improve [the] livelihood and well-being” of
farmers (2008 p. 16). There are approximately 500,000 agricultural extension personnel
worldwide as of 2005, with the majority working in public agricultural extension systems
(Aker 2011). Extension was originally designed as a service to extend research-based
knowledge to the rural sector in order to improve the lives of farmers including “components
of technology transfer, broader rural development goals, management skills, and non-farm
education” (Davis 2008 p. 16). Today, extension is expected to go further to include assisting
the formation of farmer groups, engaging the market, and partnering with a broad range of
service providers (Davis 2008).
As often as they are used, however, they are also criticized for not being effective since
extension services work best when farmers have access to information that is appropriate for
the farmer’s issues (Vogel and O'Brien 2006). Research indicates that women farmers are not
currently being reached by extension services, underscoring the need for female extension
agents. A study in Tanzania documents that by having more women village extension
officers, more women were reached as targeted beneficiaries of the extension efforts (Doss
2001). The research also found that female farmers preferred the female extension officers
(and men do not object them) because they were perceived as providing better information.
The study goes on to suggest that male extension officers became more effective at reaching
female farmers when working with female extension officers. In addition to the gender of
community members, income levels may influence the effectiveness of extension work since
studies have noted that extension services are less likely to reach poor farmers because they
often have less land, have inadequate labour and capital and do not use inputs. Thus, the
ineffectiveness of the extension efforts may be exacerbated by the overlapping impact of
poverty and gender, as women are overrepresented among the severely poor (Doss 2001).
Unfortunately, the literature on the role of extension in helping women make decisions, and
the possible asymmetries that exist as barriers to their accessing information is rather limited
(Eicher 2007).
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In order to adopt new agricultural practices successfully, farmers require different types of
information during each stage of the agricultural production process. These information needs
include, but are not limited to, weather forecasts, pest attacks, input management, cultivation
practices, pest and disease management and prices (Aker 2011). Farmers obtain this
information from a number of sources including extension, their own trial and error and from
members within their social networks. It is important to note that access to information
through extension is rarely equally distributed in developing countries, partly because of the
high cost of obtaining information via traditional methods (e.g. costs associated with travel,
radio and print materials). Therefore, information asymmetries are an important barrier to
agricultural technology adoption (Aker 2011). Similarly, while extension services can help to
bridge traditional and modern methods of communicating information, information
asymmetries can still present barriers to information if not carefully addressed at the
community level.
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Analysing the gaps: Where communication falls short
Gender gaps of traditional methods and modern methods
Traditional methods of communication have been important for development in local
communities. These communities share local knowledge among familiar networks in a
language and format that is familiar and accessible. Additionally, these types of
communication are particularly favourable to women who often rely on traditional methods
and networks to receive agricultural information. Despite the fact that these networks are
essential for local communication, they can be limited in their reach. In the context of changes
in climate, the need for rapid communication of information to a widely dispersed rural
population often cannot be satisfied by traditional methods alone. Further, women seem to
favour receiving information by, and from, other women because they relate better, may have
a common language, and understand their needs. Getting information to women by women
can be difficult when women are not in leadership positions to diffuse information. And
although there may be a preference for women-to-women information sharing, evidence
exists to indicate that men can transmit information to women if they understand the issues
and constraints (see extension example above). Equitable access to and utilization of ICTs can
also be greatly compounded by factors such as age which can limit ones knowledge- and
resources to effectively gain the necessary knowledge to use these tools (Cherotich et al.
2012). There may be gendered implications to this as well, as elderly men may be more
exposed to environments where ICTs are being used, for example, public social spaces such
as cafes or markets. Elderly women may not be as likely to engage in these social spaces and
my thus be less likely to encounter newer methods of climate information transmission.
Cherotich et al. find that 83% of elderly women prefer to use informal networks and more
traditional methods of communication in order to access climate information (2012). Thus,
age in conjunction with gender can further illuminate social inequities in the access and use of
climate information services.
ICTs can be a useful medium for sharing climate information, and with women constituting
between 60-80% (depending on the country) of the agricultural workforce in developing
countries, it is critical that development programs and extension projects target them as
integral partners for adaptive change. Despite the potential of new technologies,
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socioeconomic conditions of women may greatly limit their access to tools of adaptation. “In
general, women in low income countries are 21% less likely than men to own a mobile phone.
South Asia has the widest gender gap in mobile phone ownership, a record 37%.” (Wong
2012). Some authors argue that the prominence of ICT’s as a development tool can have the
effect of further disempowering the poor. Megwa writes, “As new ICTs have become
inevitable and indispensable and their effects and impact on society have become inescapable,
it appears that poor and rural communities have less access to these technologies and their
products” (2007 p. 50). This is because socio-economic conditions can often present barriers
to accessing new technologies for different subsets of the population. Olatokun writes, that
the “range of variables affecting access and use of Internet and other ICTs include sex,
socioeconomic level, ethno-cultural group, rural/urban location; level of education, and age”
(2007 p. 28). In an attempt to break down these statistics and understand gender in
determining the ultimate use of climate information and advisory services, the next section
explores factors that inhibit or enhance access to and utilization of ICTs.

Dimensions of access and utilisation of ICTs
There are many barriers to access, all of which influence individual users uniquely depending
on their own life context. In many ways, barriers to access are related to gendered control
over assets within the household. Financial barriers are one example of how control over
income can inhibit women’s access to ICTs. As men usually are primary (or exclusively) the
income providers for the household, they control how that income is used. OyelaranOyeyinka and Adeva argue that low income sectors of society are less likely to access ICTs
such as the internet. They write, “knowledge acquisition will, for this reason be constrained
by low income and low levels of education due to unequal access and more so because of
unequal utilization of technology” (2004 p. 68). This socioeconomic disparity places women
at a disadvantage when it comes to ICT access and usage. Women often face financial
obstacles to acquiring new technologies such as computers and mobile phones. This is largely
due to the fact that, in developing countries, women often have little control over income and
assets; they therefore are less empowered to spend household income on communication
technologies that they determine useful for them (Wong 2012). Ultimately, women must
depend on their husbands to purchase ICTs such as radios or mobile phones. Because men are
often responsible for purchasing this equipment, they also often control who gets to use the
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technology, as well as when and how it is used. While climate information may be entering
the household, it does not always mean that women are included in the sharing of this
information. Roncoli et. al. (2009) find in their study from Burkina Faso that, in communities
where climate information was made available to household members, this did not necessarily
ensure that women in the household would receive this information (Roncoli, Jost et al.
2009). Their findings show that more concerted efforts must be made to ensure that women
are receiving, understanding, and utilizing climate information in order to adapt to climate
change impacts.
Other barriers to access are based on demographics, as women are more likely to live in rural
areas and less likely to live in areas that have infrastructure such as telephone lines and
internet service (Gurumurthy 2004). Furthermore, because women tend to live in rural
villages, many travel great distances to access internet cafes or libraries for such resources.
This requires spare time for travel, a luxury that agricultural women in many developing
countries do not have. Thus, traveling to Internet and computer centres can place a high
demand on women’s resources as they must either pay for transportation, or walk several
miles to access these resources. Cultural factors can further compound these access barriers
for women, as social norms may prohibit women from using such technologies in public
spaces. Internet cafes can often be a place of socialization for men, which may intentionally or
unintentionally create gendered social norms about who can use the space and technology; it
often becomes a space for men that exclude women. Other cultural norms may require women
to be accompanied by a male family member in order to travel to internet cafes. These
restrictions, again, make women dependent upon men in order to access and use ICTs in
public settings (Huyer and Sikoska 2003).
It is not only the barriers to access, however, that should be attended to with a gendered lens.
Development practitioners tend to pay more attention to the physical barriers, like those
mentioned above. Some scholars have recognized that this narrow focus on physical access
has prevented development practitioners from reaching women. Megwa writes,
This situation is compounded by the narrow definition of and policy response
to the concept of ‘access’, which is often seen only as a physical
phenomenon- being able to use a computer. This orientation disregards other
definitions of access that entail intellectual access...This systematically
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contributes to the widening of the digital divide by excluding those who have
the most to gain through ICT expansion-rural and poor communities (2007).
As Megwa argues, this approach misses an important gender gap in access to ICT resources.
As noted in the box below, women experience many obstacles to utilization of ICTs. These
include educational barriers such as illiteracy and innumeracy. In developing countries,
women tend to have lower literacy rates than men; constituting fully two-thirds of the world’s
illiterate population (Huyer and Sikoska 2003). Furthermore, people with higher levels of
education have more access to information about new technologies, and thus are able to adopt
these adaptations more readily. This is an important factor in determining the accessibility of
ICT’s. While women may be able to access a mobile phone physically, it may be difficult for
them to understand text messages sent to them regarding climate information if they are
unable to read. As women are overwhelmingly less educated than men in developing
countries, women tend to have less knowledge of emerging technologies and thus less likely
to incorporate them into their adaptive livelihood strategies in the context of climate change.
As discussed above, issues of time and location also become obstacles for utilization, as time
to travel and attend classes for ICT use are often inconvenient for women (Gurumurthy 2004).
Additionally, women are more likely to speak and read local dialects than national languages,
thus are unable to read much of the printed or electronically transmitted material. Much of the
information transmitted on websites (BRIDGE estimates 70% of all internet content) is in
English (Gurumurthy 2004). This works to disempower many non-English speaking users of
ICT’s, and it more heavily disempowers women (Mutula 2003; Gurumurthy 2004).
Even when content is translated into local languages, it is important to recognize that the
content should be relevant to women’s experiences, interests, and livelihoods. Developing a
language that relates scientific terminology of climate change to the actual agricultural
experiences of women, allows a space for women farmers to cognitively process and make
relevant this information in the context of their own lives. If the goal of practitioners is to
make the accessibility of information socially equitable, then it is critical to produce
information that is relevant to the needs of both men and women. Gurumurthy writes,
“priority needs to be given to content that is developed by women and reflects their
knowledge and perspectives, and which helps them with their immediate survival needs,
aspirations, their well-being, and that of their families” (2004 p. 43). Consequently, there is a
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responsibility for scientists to produce information that reflects the contextualized needs of
farmers.
As ICTs have become the dominant method of communication between scientists, extension
agents, and farmers for climate change information, it is crucial to understand where these
methods fall short. It is critical that the barriers outlined above are acknowledged when
overcoming the gender gap in women’s access and utilization of ICTs. It is not just important
to overcome obstacles to physical access, it is also critical that information is relevant to
women, and that they are able to be receive, process, and then utilize the information. When
development practitioners fail to recognize these different gender barriers, women are often
excluded from the communication circuit. When scientists present information through the
use of ICTs without recognizing these barriers, women – who make up such a substantial
amount of the agricultural labour force – miss critical information which would help to
develop adaptive strategies for climate change.
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Bridging the gaps: Hybridization of information sharing
strategies and practices
The success of developing and implementing effective adaptive strategies to climate change is
clearly linked to how effectively modern technologies are tailored to a specific context.
Archer explains that climate information services should be “end-user focused”, accounting
for the social nuances present in various communities, and then constructing outreach based
on those local resources and needs (Archer 2003 p. 1526). As new climate patterns affect
agricultural production, gender constraints become crucial in determining the vulnerability of
populations and their ability to develop adaptive strategies. Effective communication through
modern technologies and traditional methods are instrumental in this adaptation process.
Harvey et al. note, “This is a challenge for communicating climate change research for
adaptation which...depends both on harnessing indigenous knowledge held in communities
and facilitating spaces for dialogue and knowledge co-creation” (2012 p. 33). It is therefore
critical that development practitioners understand where each of these methods benefits
communities and where they fall short. We have tried to do this in the gender analysis above,
identifying the obstacles many women face in their attempts to access information. In many
ways, traditional methods make up for where new ICT innovations are lacking in gender
awareness. Traditional methods utilize strong social networks that have a historical continuity
within the community. Traditional methods of communication also provide a familiar means
of communication, particularly among elderly community members. Roncoli et al. (2009) find
that in Burkina Faso, 65.2% of their respondents receive climate forecast information through
conversations with people in their community. Additionally, 50.6% of the respondents
received climate forecast information from local community meetings, where training
participants from an extension program shared their knowledge with other community
members (Roncoli et al. 2009). But what these traditional methods cannot do, in this time of
rapid change in climate, is reach large networks of people quickly and efficiently. Thus it is
through the hybridization of both traditional and modern methods of communication, tailored
to the particularities of a given context, that effective adaptation and management of risks
associated with climate change can occur.
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Hybridization allows social networks, so instrumental in traditional flows of information, to
become effective tools in the reinvention process of diffusion of innovations. Theories of
information sharing become woven together in a way that produces effective micro- and
macro- level communication systems that can be particularly sensitive to gender disparities.
Rice and Rogers discussion of reinvention processes within diffusion of innovations is highly
dependent upon the inclusion of local conditions (1980). Social network theory helps us to
understand the way in which these new ICT innovations and climate information become
diffused through traditional networks (Ahmed and Fajber 2009). In recognizing which
mediums of information sharing are comfortable for women, practitioners can work with
communities to tailor functional uses of new technologies to their particular livelihoods, thus
increasing relevance, accessibility, and utilization in rural agricultural communities.
One way that this bridge between traditional and modern methods of communication can be
introduced is through agricultural advisory services. When extension agents use ICT’s in
conjunction with local networks, knowledge can be shared efficiently and comprehensively.
One such example is underway in western Kenya to train volunteer farmer trainers.
Spearheaded by the Kenya Forestry Research Institute, Kenya Agricultural Research Institute
and the World Agroforestry Centre, volunteer farmers receive free training, seeds, and
seedlings to set up demonstration plots in their communities. The goal is to utilize these
farmer trainers’ social networks to disseminate new technologies, knowledge, and
experiences. These trainings include at least one third female trainers and at least two thirds of
the trainees were female. Upon evaluating the program, farmer trainers were found to be
instrumental in mobilizing and training fellow farmers, hosting demonstration plots, and
bulking and distributing planting materials though they were not as effective in follow-ups
and seed bulking (Lukuyu et al. 2012).
Another example of successful hybridization can be observed through a mobile phone
program in Bangladesh called Help Line (Raihan 2005). This program offers primarily health,
legal, and agricultural advice to women in rural communities through a call-in hotline. The
key to the success of this hotline and the transmission of information to women through ICT’s
is what the program calls the ‘info-mediary’. This woman is responsible for traveling from
door to door throughout the village with her mobile phone, assisting women in making calls
and accessing the information they are seeking. In many ways, this ‘info-mediary’ resembles
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the town crier method of communication. In this way, the program uses local knowledge and
social norms to disseminate information through face-to-face interactions between women.
Furthermore, it uses that social arena of daily visits from members of familiar social networks
to introduce and teach other women about new technologies and to extend the social network.
This form of hybridization also overcomes the affordability barrier that many women face by
providing communal access to a single mobile phone. This Help Line program also considers
obstacles of language and education, as women teach other women in a common and familiar
language how to use these new communication tools. Finally the functional role of the ‘infomediary’ helps to bypass male ownership and control of the mobile phone which often
inhibits women’s access to information. It is this attention to local norms and conditions
which allows an effective implementation of ICT usage and access.
This process of hybridization has been further explored in the context of climate change
through the use of community radios. Given that radio is such a prevalent tool among rural
farmers, and particularly women farmers, it can be an effective participatory method of
sharing climate information services. Harvey shows how new technologies are tailored
through diffusion of innovations in order to provide a communicative tool for climate
information sharing. Community radio is an essential component of what Harvey calls
‘knowledge production’; the process of community involvement in radio transmission
“involves moving the radio beyond the role of information transmission, into the process of
knowledge production” (2011 p. 2039). It is here that the traditional, local level knowledge
and language of information is communicated through modern technologies of phones and
radios. Community members can listen to the radio and then respond in a dialogue through
mobile phones. This creates a participatory forum for discussion on local issues, in which
communities can learn about and modify solutions to local problems in real time.
Megwa also discusses the use of community radios as a tool for community involvement with
public health issues, employing the sample of HIV/AIDS in South Africa. Megwa argues that
while this is a promising avenue for development, it has not yet reached its full potential in
South Africa, as infrastructure is not sufficient to incorporate those in rural communities who
could benefit from the radio program. She argues that “community-owned and -operated radio
stations are capable of creating a real development space for their rural and poor communities
to meaningfully benefit from the positive manifestations of the new ICTs” (2007 p. 64). A
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hybridization of communication, such as those found in these examples of creative use of
community radios, provides feedback loops where social learning and reinvention of
innovations can occur. Furthermore, it creates a dialogue through which reinvention of
climate change ICT’s are localized, contextualized, and incorporated into strategies which
increase communities’ adaptive capacity. It is important to recognize that the key actors in
this hybridization process are the information producers themselves.
While this paper has focused primarily on the users of information, it is important to
recognize that the producers of information have a responsibility in recognizing what
information rural women need, and engaging in this reinvention dialogue. Roncoli argues that
in order for a participatory dialogue to occur, scientists should not fixate on the goal of
‘technology adoption’ but instead engage in a more integrated discussion of technology
adaptation and reinvention (2006 p. 94). She writes that this “entails a reformulation of goals,
from facilitating the ‘uptake’ of climate forecasts, to understanding how climate information
can interact with other resources and capabilities to empower rural producers to make
decisions and enact strategies that reduce their vulnerability to climate risk” (2006). Nelson
and Stathers further explain that because climate change is not happening at a linear and
steady rate but in sometimes unpredictable ways, society must also adapt in a similar manner.
Adaptation to these changes is not linear, but requires feedback loops by which community
members can reflect upon which methods work best for their particular context (Nelson and
Stathers 2009). By introducing new technologies into traditional networks and means of
communication, practitioners may be able to extend the reach of their climate information
services and help more vulnerable communities to adapt to these environmental changes. In
essence, hybridization is able to occur when scientists integrate local level feedback into the
formulation of information and innovations.
Hybridization through the tailoring of traditional and modern methods of communication
technologies requires further exploration. In the wake of global food crises and environmental
catastrophes, the stakes for effective communication could not be higher. In the global reality
of changing climate, communication is crucial so that communities may effectively evaluate
risk, and adopt appropriate adaptive strategies.
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Conclusion and recommendations
Climate change is expected to have transformative impacts on agricultural societies
throughout the world. In developing countries, where livelihoods are greatly dependent upon
successful crop yields, there is much at stake. The accessibility of climate information is a
critical factor in whether agricultural communities will be able to adapt to these
environmental shocks. Understanding the socioeconomic factors that inhibit access to
information is a critical step in improving accessibility in developing countries. We have
shown that special attention to gender is essential to this endeavour. It is important to
understand how women access information as well as what types of information they seek.
Furthermore, as the introduction of ICTs become more prominent instruments of climate
information services, it is important to understand what barriers prevent women from
accessing and utilizing them. When communication of climate information becomes more
accessible, those farmers who are most vulnerable to environmental crises will have more
resources to make critical decisions over the agricultural production. With this climate
information, farmers will be able to assess the risk of severe climate events affecting their
crop productivity, and better equipped to mitigate these impacts. As women farmers are often
invisible, it is the responsibility of researchers, practitioners, and extension officers to tailor
communication methods to women’s needs so that they also can benefit from climate
information services and adapt their agricultural practices to the changing climate.
This paper has shown that participatory dialogues between practitioners, scientists, and
community members provide contextually tailored communication innovations that are more
available to women. Community information services and extension officers provide
important channels for these dialogues to occur. While some studies have begun to explore
this hybridization, more research is necessary to understand how this hybridization works in
practice, who benefits from it, and how it can be better employed to maximize reach and
depth in information sharing.

41

42

References
Agrawal, A. (2008). The Role of Local Institutions in Adaptation to Climate Change. Social
Dimensions of Climate Change, Social Development Department, The World Bank.
Washington, DC: 65.

Agrawal, A. (2010). Local Institutions and Adaptation to Climate Change. Social Dimensions
of Climate Change. R. Mearns and A. Norton. Washington, DC, World Bank: 173198.

Ahmed, S. and E. Fajber (2009). "Engendering adaptation to climate variability in Gujarat,
India." Gender & Development 17(1): 33-60.

Aker, J. C. (2011). "Dial "A" for Agriculture: A Review of Information and Communication
Technologies for Agricultural Extension in Developing Countries." Agricultural
Economics 42(6): 631-647.

Aker, J. C. and I. M. Mbiti (2010). "Mobile Phones and Economic Development in Africa."
Journal of Economic Perspectives 24(3): 207-232.

Alemna, A. A. (1993). Oral Literature in African Libraries: Implications for Ghana.
Bloomington, IN, African Studies Program.

Andries, D. M. (2008). Assessment of Information Delivery Systems Used for Dissemination
of HIV/AIDS Information by Selected Clinics at Ga-Molepo, Capricorn District in
the Limpopo Province. Departmetn of Information Studies, University of Limpopo.
Master of Information Studies: 143.

Archer, E. R. M. (2003). "Identifying underserved end-user groups in the provision of climate
information." Bulletin of the American Meteorological Society 84: 1525-1532.

Bayes, A. (2001). "Infrastructure and rural development insights from a Grameen Bank
village phone initiative in Bangladesh." Agricultural Economics 25: 261-272.

43

Becvar, K. and R. Srinivasan (2009). "Indigenous Knowledge and Culturally Responsive
Methods in Information Research." The Library Quarterly 79(4): 421-441.

Bodin, O. and B. I. Crona (2009). "The role of social networks in natural resource
governance: What relational patterns make a difference?" Global Environmental
Change 19: 366-374.

Bohle, H. G., T. E. Downing, et al. (1994). "Climate change and social vulnerability: Toward
a sociology and geography of food insecurity." Global Environmental Change 4(1):
37-48.

Brooks, N. and W. N. Adger (2004). Assessing and Enhancing Adaptive Capacity. Adaptation
Policy Frameworks for Climate Change: Developing Strategies, Policies and
Measures. B. Lim and E. Spanger-Siegfried. New York, New York, Cambridge
University Press.

Cherotich, V. K., O. Saidu, et al. (2012). "Access to climate change information and support
services by the vulnerable groups in semi-arid Kenya for adaptive capacity
development." African Crop Science Journal 20(2): 169-180.

Chin, M. and R. Fairlie (2007). "The determinants of global digital divide: a cross-country
analysis of computer and internet penetration." Oxford Economic Papers 59: 16-44.

Claasen-Veldsman, R. and M. E. Snyman (2005). Health communication in South Africa evaluating audiocassettes as a medium to communicate HIV/AIDS information. 9th
World Congress on Health Information and Libraries. Salvador-Bahia, Brazil.

Collins, K. and R. Ison (2009). "Jumping off Arnstein's Ladder: Social Learning as a New
Policy Paradigm for Climate Change Adaptation." Environmental Policy and
Governance 19: 358-373.

Dankelman, I. and W. Jansen (2010). Gender, Environment, and Climate Change:
Understanding the Linkages. Gender and Climate Change: An Introduction I.
Dankelman. London, England, Earthscan: 21-54.

44

Davis, K. (2008). "Extension in Sub-Saharan Africa: Overview and Assessment of Past and
Current Models, and Future Prospects." Journal of International Agricultural and
Extension Education 15(3): 15-28.

Doss, C. R. (2001). "Designing Agricultural Technology for African Women Farmers:
Lessons from 25 Years of Experience." World Development 29(12): 2075-2092.

Eicher, C. K. (2007). Agricultural Extension in Africa and Asia. Literature review prepared
for the World AgInfo Project. Ithaca, New York, Cornell University: 24.

Food and Agriculture Organization (2011). The State of Food and Agriculture.

Gawaya, R. (2008). "Investing in Women Farmers to Eliminate Food Insecurity in Southern
Africa: Policy-related Research from Mozambique." Gender & Development 16(1):
147-159.

Gourash, N. (1978). "Help-Seeking: A Review of the Literature." American Journal of
Community Psychology 6(5): 413-423.

Gurumurthy, A. (2004). Gender and ICTs: Overview Report. BRIDGE. Brighton, Institute of
Development Studies 58.

Hale, T. A. (1994). "Griottes: Female Voices from West Africa." Research in African
Literatures 25(3): 71-91.

Harvey, B. (2011). "Climate Airwaves: Community Radio, Action Research and Advocacy
for Climate Justice in Ghana." International Journal of Communication 5: 2035-2058.

Harvey, B., L. Carlile, et al. (2012). "Understanding Context in Learning-centered
Approaches to Climate Change Communication." IDS Bulletin 42(5): 31-37.

Hoivik, S. and K. Luger (2009). "Folk Media for Biodiversity Conservation: A Pilot Project
from the Himalaya-Hindu Kush." International Communication Gazette 71: 321-347.

45

Huyer, S. and T. Sikoska (2003). Overcoming the gender digital divide: Understanding ICTs
and their potential for empowerment of women, United Nations.

Illie, V., C. Van Slyke, et al. (2005). "Gender Differences in Perceptions and Use of
Communication Technologies: A Diffusion of Innovation Approach." Information
Resources Management Journal 18(3): 13-31.

Kakota, T., D. Nyariki, et al. (2011). "Gender vulnerability to climate variability and
household food insecurity." Climate and Development 3(4): 298-309.

Kempton, E. (1986). "Information for self-reliance and self-determination: the role of
community information services." IFLA Journal 12(3): 182-191.

Leach-Lemons, C. (2009). "Using Mobile Phones in HIV Care and Prevention." 2012, from
http://www.aidsmap.com/Using-mobile-phones-in-HIV-care-andprevention/page/1323131/.

Library Association (1980). Community Information Services: What Libraries Can Do.
London, Library Association.

Lukuyu, B., F. Place, et al. (2012). "Disseminating Improved Practices: Are Volunteer Farmer
Trainers Effective?" Journal of Agricultural Education and Extension 18(5): 525-540.

Martin, W. J. (1984). "The potential for community information services in a developing
country." IFLA Journal 10(4): 385-392.

Mearns, R. and A. Norton (2010). Equity and Vulnerability in a Warming World:
Introduction and Overview. Social Dimensions of Climate Change. R. Mearns and A.
Norton. Washington, DC, World Bank: 1-45.

Megwa, E. R. (2007). "Community Radio Stations as Community Technology Centers: An
evaluation of the development impact of the technological hybridization on
stakeholder communities in South Africa." Journal of Radio Studies 14(1): 49-66.

46

Morgan, D. L. (1986). "Personal Relationships as an Interface between Social Networks and
Social Cognitions." Journal of Social and Personal Relationships 3(403-422).

Mushengyezi, A. (2003). "Rethinking Indigenous Media: Rituals, 'Talking' Drums and Orality
as Forms of Public Communication in Uganda." Journal of African Cultural Studies
16(1): 107-117.

Mutula, S. M. (2003). "Cyber cafe industry in Africa." Journal of Information Science 29(6):
498-497.

Myers, M. (2009). Gender as a Cross-Cutting Issue. Radio Convergence and Development in
Africa. Butare, Rwanda: 22.

Nelson, V. and T. Stathers (2009). "Resilience, power, culture, and climate: a case study from
semi-arid Tanzania, and new research directions." Gender & Development 17(1): 8194.

Olatokun, W. M. (2007). "Availability, Accessibility and use of ICTs by Nigerian Women
Academics." Malaysian Journal of Library and Information Science 21(2): 13-33.

Oyelaran-Oyeyinka, B. and C. N. Adeya (2004). "Internet access in Africa: empirical
evidence from Kenya and Nigeria." Telematics and Informatics 21(1): 67-81.

Pelling, M., C. High, et al. (2008). "Shadow spaces for social learning: a relational
understanding of adaptive capacity to climate change within organizations."
Environment and Planning 40(4): 867-884.

Prell, C., K. Hubacek, et al. (2008). "'Who's in the Network?' When Stakeholders Influence
Data Analysis." Systemic Practice and Action Research 21: 443-458.

Prell, C., K. Hubacek, et al. (2009). "Stakehold Analysis and Social Network Analysis in
Natural Resource Management." Society and Natural Resources: An International
Journal 22(6): 501-518.

47

Raihan, A. (2005). ICTs and Access to Information: How to Make it Work for Promoting
Human Rights. Working Paper Series 12. Dhaka, Bangladesh, Development Research
Network.

Raleigh, C. and L. Jordan (2010). Climate Change and Migration: Emerging Patterns in the
Developing World. Social Dimensions of Climate Change. R. Mearns and A. Norton.
Washington, DC, World Bank: 103-132.

Rashid, A. T. and L. Elder (2009). "Mobile Phones and Development: An Analysis of IDRCSupported Projects." The Electronic Journal of Information Systems in Developing
Countries 36(2): 1-16.

Ribot, J. (2010). Vulnerability Does Not Fall from the Sky: Toward Multiscale, Pro-Poor
Climate Policy. Social DImensions of Climate Change. R. Mearns and A. Norton.
Washington, DC, World Bank: 47-74.

Rice, R. E. and E. M. Rogers (1980). "Reinvention in the Innovation Process." Knowledge,
Creation, Diffusion, Utilization 1(4): 499-519.

Rogers, E. M. (1987). The Diffusion of Innovations Perspective. Taking Care: Understanding
and Encouraging Self-Protective Behavior. N. D. Weinstein. New York, New York,
Cambridge University Press: 79-94.

Roncoli, C. (2006). "Ethnographic and participatory approaches to research on farmers'
responses to climate predictions." Climate Research 33: 81-99.

Roncoli, C., C. Jost, et al. (2009). "From accessing to assessing forecasts: an end-to-end study
of participatory climate forecast dissemination in Burkina Faso (West Africa)."
Climate Change 92: 433-460.

Roncoli, C., B. S. Orlove, et al. (2011). "Cultural styles of participation in farmers'
discussions of seasonal climate forecasts in Uganda." Agricultrual Human Values 28:
123-138.

48

Sibanda, L. M. and S. Mwamakamba. (2012). "Women farmers can influce policy through
theatre." Science Communication: Influencing Policymakers Retrieved 3 November,
2012, from http://www.scidev.net/en/science-communication/influencingpolicymakers/opinions/women-farmers-can-influence-policy-through-theatre.html.

Skinner, E. (2011). Gender and Climate Change: Overview Report. BRIDGE: Development Gender, Institute of Development Studies: 91.

Thakadu, O. T. (2010). Relative effects of two communication methods and prediction of
environmental knowledge sharing behaviors: Okavango Delta, Botswana.
Agricultural Education and Communication. Gainesville, Florida, University of
Florida PhD: 224.

The World Bank (2009). Gender in Agriculture Sourcebook. Washington, DC, The World
Bank.

Vogel, C. and K. O'Brien (2006). "Who can eat information? Examining the effectiveness of
seasonal climate forecasts and regional climate-risk management strategies." Climate
Research 33: 111-122.

Wahid, F., B. Furuholt, et al. (2006). "Internet for Development? Patterns of use among
internet cafe customers in Indonesia." Information Development 22(4): 278-291.

Wong, S. (2012). Exploring the 'Gender-ICT-Climate Change' Nexus in Development: From
Digital Divide to Digital Empowerment. R. Heeks and A. Ospina. Manchester, UK,
Centre for Development Informatics.

Zulu, D. and P. Sichikwenikwe (2011). Zambia: The Impact of Climate Change on Women.
Times of Zambia, http://allafrica.com/stories/201111030352.html?page=3.

49

The CGIAR Research Program on Climate Change, Agriculture and Food
Security (CCAFS) is a strategic initiative of the Consultative Group on
International Agricultural Research (CGIAR) and the Earth System Science
Partnership (ESSP), led by the International Center for Tropical Agriculture
(CIAT). CCAFS is the world’s most comprehensive global research program
to examine and address the critical interactions between climate change,
agriculture and food security.
For more information, visit www.ccafs.cgiar.org
Titles in this Working Paper series aim to disseminate interim climate change,
agriculture and food security research and practices and stimulate feedback
from the scientific community.

