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Climate change is projected to have profound effects on nutritional outcomes, particularly among
children under five in developing countries, where small-scale, subsistence farming and livestock
production supports a majority of livelihoods. An underlying mechanism by which climate
change will negatively affect nutrition is through increased food insecurity, as both crop and
livestock production are threatened by changing patterns of rainfall and temperature. Climate
information services (CIS) provide short and long-term weather and climate forecasts through a
variety of means with the aim of increasing smallholder farmers’ ability to cope and adapt to a
changing environment. CIS can be used to increase climate-smart agriculture (CSA) practices,
which in turn can increase agricultural productivity and farmer resilience, while simultaneously
reducing greenhouse gas emissions. Through household surveys, focus group activities, and
participant observation, this research investigates linkages between CIS, uptake of CSA practices,
and household food security through investigation of four research sites, two in Senegal and two
in Kenya. The research sites were selected based on their various levels of engagement in CIS
programs sponsored by the CGIAR Research Program on Climate Change, Agriculture, and Food
Security (CCAFS) at the time research was conducted. The role of gender dynamics in the relationship between CIS, CSA, and food security is also explored through 1) sex-disaggregated
quantitative from household surveys, and 2) sex-disaggregated qualitative data focus groups,
which focuses in part on conceptualization of women’s empowerment. Findings indicate that
farmers are receiving CIS and are using that information to make changes in farming practices,
without major differences between men and women. This research suggests that CCAFS-CIS interventions may be leading to adoption of CSA practices; however, no direct correlation between
receipt of CIS and use of CSA practices was found, nor was a relationship established between use
of CSAs and food security. These findings are inconclusive, however, given the near complete
coverage of CIS and widespread food insecurity across sites. Importantly, participants did not
ascribe their knowledge of CSA practices to CIS, and the important role of social and informal
networks as a source of climate information emerges as an important area of additional exploitation for increased uptake of CSA for improved food security.
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1. Introduction
Meeting the nutritional and food security needs of the global population is a goal shared by international development agencies,
governments, and individuals alike. The Sustainable Development Goals (SDG) articulate this shared vision in SDG 2, which aims to
end hunger, achieve food security and improved nutrition, and promote sustainable agriculture by 2030 – a lofty goal globally, but
particularly in sub-Saharan Africa, where a majority of people practice agriculture-based livelihoods, 224 million people are
chronically undernourished (FAO, 2017), and the world’s highest rates of child stunting persist (UN 2017). Despite some recent gains
in child nutritional outcomes, meeting the nutritional and food security needs of a rapidly growing population is projected to become
ever more difficult due to global climate change, as increased variability of rainfall and temperature patterns threaten agriculturebased livelihood systems. Experts project that climate change, with its associated increase in weather variability and frequency and
severity of extreme events (Stern, 2006; IPCC, 2007; Karl et al., 2009), will disproportionately affect poor smallholder farmers (IPCC
2014; Maskrey et al., 2007; Harvey et al.; 2014; Agrawal, 2008) and will have devastating synergistic effects on nutritional outcomes
(Lloyd et al., 2011). In the context of climate change, agricultural yields decrease largely because of shifts in weather and climate that
lead to the loss of optimal conditions for crop production, but also because of an increase in the incidence of pest-related losses (Hisali
and Kasirye, 2008; Thornton et al., 2010; Rowhani et al., 2011; Lybbert and Sumner, 2012; Jarvis et al., 2012; Waha et al., 2012). By
decreasing crop yields and decreasing overall revenue from crop production (Kabubo-Mariara and Karanja, 2007), climate change
thus increases food insecurity, an underlying cause of malnutrition. In a region already struggling to meet international development
standards, climate change is exacerbating the vulnerability and complexity of achieving food security (Zougmoré et al., 2016;
Rosenzweig and Parry, 1994; Parry et al., 2005; and Schlenker and Lobell, 2010) and is poised to undermine recent successes and
future gains in efforts to attain SDG 2 (Hertel and Rosch, 2010; McDowell and Hess, 2012; Thornton et al., 2008).
Research has shown, however, that adapting to climate change at the farm level can reduce the negative impact of climate change
on agriculture (Downing, 1991; Easterling et al., 1993; Rosenzweig and Parry, 1994; Smith and Lenhart, 1996; Mendelsohn and
Dinar, 1999; Reilly and Schimmelpfennig, 1999; Smit and Skinner, 2002), including improvements in food security (Ali and
Erenstein, 2016; Di Falco et al., 2011; Lybbert and Sumner, 2012; Di Falco and Veronesi, 2013; Di Falco, 2014). Thus, the overall
impact of climate change on farm-level production and food security is largely linked to farmer’s adaptive capacity, or the ability to
engage in new adaptive practices.
As such, climate smart agriculture (CSA) has emerged and been embraced as a transformative approach to agriculture which
reorients the sector to confront climate change, while ensuring sustainable food security. According to the Food and Agriculture
Organization (FAO, 2013), CSA stands on three fundamental pillars: sustainably increasing agricultural productivity and incomes;
adapting and building resilience to climate change; and reducing and/or removing greenhouse gas emissions, where possible. The
underlying goal of CSA is to ensure food security, which includes the availability, access, and utilization of food. Though CSA is
complex, given that it includes everything from field-level farm management through national and international policies, as well as
CSA approaches for a variety of livelihoods and outcomes (Lamanna et al., 2015), it is clear that on-farm adaptation is at the heart of
farmer-level CSA.
Climate information services (CIS) are key to farmer adaptation (Roudier et al., 2016; Carr and Owusu-Daaku, 2016; Hansen
et al., 2009; Millner and Washington, 2011; Roncoli, 2006a,b; and Shankar et al., 2011). CIS refers to the collection, organization,
packaging, tailoring, and distribution of weather and climate information, such as rainfall, temperature, wind, soil condition, etc.
Climate information often includes short- and/or long-term weather and climate forecasts and advisories, and may include other
information such as improved seed varieties or other locally relevant CSA practices (World Bank Group, 2016). Seasonal forecasts,
particularly of rainfall, are beneficial for rain-fed subsistence agricultural communities, as they help reduce vulnerability of farmers
during years of poor rain, drought, or other extreme events, while facilitating farmers’ ability to take advantage of opportunities
when conditions are good (Patt et al., 2005; Phillips et al., 2002; Roncoli et al., 2009; Boyd et al., 2013; Carr et al., 2015a,b; Hansen,
2012; Hellmuth et al., 2011; Ingram et al., 2002). By successfully engaging communities with CIS, farmers and livestock holders are
empowered to plan their livelihood activities accordingly, including what to plant, when to plant, when to intensify, when to
diversify, etc. (Carr et al., 2015a,b; Hansen, 2012). Substantial research underscores that generation and distribution of CIS by
meteorological and extension groups must be tailored according to locally relevant social stratifications, including—but not limited
to—gender, age, wealth, and ethnicity ( Carr et al., 2016; Ragasa, 2014; Tall et al., 2014; McOmber et al., 2013; Carr and OwusuDaaku, 2016; Tschakert, 2007; Ingram et al., 2002; Roncoli et al., 2001; Roncoli et al., 2009), and that it more often translates into
adaptation and improved outcomes among those who already have the capacity to adapt, such that the most vulnerable are the least
able to use the information to improve food security (Di Falco et al., 2011; Shikuku et al., 2017; Roudier et al., 2014; Roudier et al.,
2016).
This research investigates the relationship between CIS, CSA practices, and food security in four sites in sub-Saharan Africa (two
in Kenya, and two in Senegal), simultaneously examining the gendered dimensions of the processes that underlie these linkages. The
communities were selected for this research based on their having various levels of CIS intervention through projects implemented by
the CGIAR Research Program on Climate Change, Agriculture, and Food Security (CCAFS). This design aims to highlight potential
outcomes and impacts of CCAFS-CIS interventions, hypothesizing that sites with a history of greater of CCAFS-CIS intervention will
have increased access to climate information, will have implemented better CSA practices, and will consequently be more food
secure. The research employs a gendered lens to examine how smallholder farmers access climate information, adopt CSA practices,
and manage household food security, so to better understand the relationship between climate information empowerment.
Agricultural activities, access to social and material resources, and decision-making represent household dynamics that are informed
by socially constructed roles and responsibilities. In order to more accurately capture these dynamics, cross sectional data collected
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for this project come from sex-disaggregated intra-household surveys and focus group activities, in addition to participant observation conducted across the four research sites between May and August of 2014.
The research described here was conducted as part of a collaborative partnership between CCAFS and the University of Florida
(UF), which ran from 2012 to 2016 and aimed to integrate gender into CCAFS’s Theme 2, Climate Risk Management. A critical
component of the overall CCAFS Theme 2 project is the identification of vulnerable populations who may have inequitable access –
for varying reasons – to CIS. Thus, the overarching aim of the research was to explore if and how access to CIS affected household
food security, specifically investigating the role of CSA practices. The study aimed to explain the gender dimension of any results,
and, thus, sex disaggregated data were collected and analyzed and a community-based participatory empowerment exercise was
included in an effort to better understand the relationship between empowerment and access to and uptake of CIS.
To that end, this study aims to addressing the following research questions across four sites with varying degree of CCAFS-CIS
intervention:
1) What is/are the primary source(s) of climate information for farmers, and what is the accessibility of this information for men and
women?
2) What climate-smart agricultural practices have been adopted, and by which farmers (men and/or women)?
3) What are the levels of food security within farmer households, as reported by men and women?
4) How do these indicators vary across research sites with varying degrees of CIS?
5) Does an understanding of women’s empowerment help explain any variation seen across research sites?
2. Material and methods
2.1. Research sites
The four research sites for were selected in collaboration with CCAFS partners at regional and international level. The sites were
selected based the level of involvement of CCAFS-CIS programs, ranging from no intervention (Kahi, Senegal) to a site with a
completed program (Wote, Kenya—See Fig. 1). The selection of sites is not representative of the whole of sub-Saharan Africa, though
it does include a range of livelihood, socio-economic status, agro-ecological, socio-cultural, and regional differences. The selection of
sites was deliberate to allow for analysis of how climate information is distributed and utilized in communities with varying level of
CIS intervention – from no intervention, to ongoing intervention, to completed intervention.
Wote, Kenya, was selected as a community highly engaged by CCAFS Theme 2 projects, including those specifically working on
climate information. During data collection in June 2014, CCAFS had just finished a three-year Agromet project, which provided
training for farmers on how to access, interpret, and use forecasting information to make agricultural decisions in a context of
increasing climate and weather shocks (Njiru et al. 2015; Rao et al. 2015). The second site, Malem Thierign, Senegal, was selected a
site moderately engaged by CCAFS-CIS interventions, as efforts there were ongoing in 2014. The community is located within the
Kaffrine region, where a collaborative effort was launched with the Senegalese National Meteorological Agency (ANACIM) in 2011 to
provide climate information to smallholder farmers. The project worked through multi-disciplinary working groups of farmers,
climatologists, agricultural scientists, extension agents, the media and NGOs to promote dialogue and co-production of knowledge. By
2015, the project had partnered with the Union des Radios Associatives et Communautaires due Sénégal, an association of 82
community radio stations, and reached a population of 7.4 million rural Senegalese (Ndiaye et al., 2013; Jay, 2014; Lo and Dieng
2015; CCAFS 2015). The third research site, Nyando, Kenya was selected as a site newly engaged by CCAFS-CIS. Though the area had
already been heavily researched by CCAFS in 2014, particularly for climate smart agricultural practices and agroforestry, it had fewer
and less robust Theme 2 specific efforts compared to other CCAFS efforts in the region, with projects on climate information in their
initial phases (Misiko, 2012; Laderach et al., 2014; Macoloo et al., 2013; Otieno et al, 2018; Nelson and Huyer, 2016; CCAFS, 2018).

Fig. 1. Research sites and CCAFS involvement.
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Fig. 2. Map of Senegal research sites.

While some of the Nyando respondents were familiar with the work of CCAFS and ICRAF, the communities included in this research
had not yet been included in any previous research or extension efforts and no baseline data for these villages was available. Thus,
they constitute the third, lesser involved site. The fourth and final research site, Kahi, Senegal, despite being located in Kaffrine
region, had had little contact with CCAFS and no engagement in CCAFS climate information projects. The geographical, demographic,
and cultural backgrounds of these cases will be discussed in further detail below. The villages of Kahi and Malem Thierign are located
in the district of Kahi and Maleme Hodor, respectively, in the regions of Kaffrine (see Fig. 2). Located in the so-called “peanut basin”
of Senegal, previous research in Kaffrine underscores the region’s vulnerability to climate disaster, as the region has been hit by
increasingly frequent floods and other extreme weather-related events in recent years (Tall et al., 2014). Livelihoods in Kaffrine are
heavily dependent on rainfed agriculture, as there are few natural water reserves in the region. With one short cropping season, the
dominant crops in the region include peanuts, millet, sorghum, and maize. Wolof is the major ethnic and language group found in
Kaffrine (and is the ethnic identity of all of the survey respondents), although the town of Kahi also receives many Fulani pastoral and
agro-pastoral herders. Many of the region’s homes are multi-generational, polygamous, and of relatively large size, with male heads
of household regularly having up to three wives and their respective children living within the same homestead. Previous research in
Malem Thierign highlights gender-specific vulnerabilities to climate-related shocks, endogenous adaptation strategies, and coping
mechanisms in this area (Tall et al., 2014). Among other CCAFS-related interventions in the site, the provision of CIS has been an
ongoing effort in the town. The non-CCAFS site in Kaffrine, Kahi, was selected in collaboration with local administrators based on its
location in the Kaffrine region, accessibility during the rainy season, minimal to no interventions, and the fact that it has a minority
population of agro-pastoralists.
Unlike the relatively dry Senegalese sites, which are relatively similar and geographically close to each other, the Kenya sites are
geographically much farther apart and have distinct geographical, cultural, ethnic, and linguistic differences, though both are much
wetter than the Senegal sites (see Fig. 3). The CCAFS Nyando site is located in the western region of Kenya, about an hour away from
Lake Victoria (Fig. 3). The site encompasses two distinct neighboring regions, generally demarcated by the ethnic identities of its
25
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Fig. 3. Map of Kenya research sites.

inhabitants: the Luo and Kalenjin people. While tensions between the Luo and Kalenjin are sometimes exhibited, both are experiencing the negative effects of climate change on their agricultural activities. A lack of rainfall and drying of rivers has posed a
particular hardship for smallholder farmers in the area, especially in the Luo region, where farmers rely on one annual cropping
season. The Kalenjin region, by contrast, is wetter, utilizes two cropping seasons, and has larger property sizes, which facilitates the
ownership of livestock. Principal crops in the Nyando area include maize, sorghum, and beans. Unlike any of the other three sites
included in this study, Nyando’s difficulty in adapting to climate change is exacerbated by a high (15%) HIV prevalence rate in the
region (NASCOP, 2014). For the purposes of this study, Nyando is evaluated as a singular site; however, given the significant
differences in agricultural activities and asset ownership, land size, access to water, and culture (and concomitant gender dynamics),
the Luo and Kalenjin communities are also considered separately when these factors appear to affect the research findings.
As indicated above, the town of Wote, located in Makueni County, is the site of a recently completed and well-documented CCAFS
climate information project, which was conducted in partnership with ICRISAT. The three-year project focused on training farmers to
receive and interpret forecasting information. While participation in this project was not a condition for sampling selection within
these communities, many of the survey respondents had been involved in the trainings. Several other climate- and agriculture-related
groups have actively engaged with farmers in this region over the last 5–10 years, including the Kenya Agriculture Research Institute
(KARI), other extension offices, and private pesticide and fertilizer companies. Despite extensive research in the area, as of 2013,
reportedly few organizations were working on food security despite it being an ongoing issue in the region (Onyango et al., 2013).
Most people living in Wote are members of the Kamba tribe. Crop diversity is highest in this site, with most households growing
maize, beans, cowpeas, pigeon peas, green grams, and citrus and mango trees (See Table 1).
2.2. Research methods
Data for this project were collected between May and July 2014 using a mixed methods approach, including both qualitative and
quantitative research methodologies. Sixteen focus group sessions provided information about CSA practices, as well as community
members’ conceptualizations of empowerment as it relates to gender and agriculture. Though methodological details on the empowerment exercise are outlined elsewhere (McOmber et al., 2015), any findings from the Community Concept Drawing (CCD)
activity that were meaningful to research presented here are integrated throughout. Quantitative data were gathered at the household
level in all four sites using a survey instrument that contained separate modules on climate information sources and utilization,
climate-smart agricultural knowledge and methods, and food security via a modified Household Food Insecurity Access Scale (HFIAS;
Coates, et al., 2007). The survey also gathered data on household demographics, income sources, crops and livestock, organizational
affiliations (including CCAFS), and experiences with climate change. Participant observation laid the foundation for the research and
allowed the researchers to develop a solid rapport with local leaders, enumerators, and community members, and informed subsequent methodologies (e.g. the focus groups and household surveys). Fastidious notes were kept from day to day, and many informal
conversations were later transcribed and included in the field notes for these trips. These informal conversations with the enumerators, village elders, and other community members were used to follow up on uncertainties from the focus groups or surveys, or
26
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Table 1
Descriptive data of participants in each of four research sites.
Kahi

Nyando

Malem Thierign

Wote

Ethnicity

Wolof, Fulani

Luo

Kalenjin

Wolof

Kamba

Sex distribution (male)
Average age (years)
Average household size
Marital status
Widowed
Literacy rate
Male
Female literacy rate
Agriculture as primary
income: men
Agriculture as primary
income: women
Major agriculture

42%
47
13.6
96%
4%
41%
70%
21%
70%

15%
60
2.4
46%
54%
46%
100%
36%
50%

46%
39
5.5
69%
85%
58%
83%

48%
36
11.6
100%
0%
64%
58%
69%
92%

42%
57
4.8 people
81% married
15% widowed
85%

79%

55%

86%

92%

87%

Groundnuts, Millet,
Maize, Cowpeas

Maize,
Sorghum

Livestock, Maize,
Beans, Sugarcane

Groundnuts, Millet,
MaizeSesame

Maize, beans, cowpeas,
pigeon peas, green grams,
citrus

80%
73%

to clarify certain information, thereby providing important insight into the community. This method underscored all four of the
project’s research questions and took place throughout the duration of fieldwork across all sites.
Four focus groups were held in each of the research sites, for a total of 16 focus groups. Participants were selected with the
assistance of village elders, under explicit request for representation across income, livelihood, ethnicity, and age, where appropriate.
Consequently, the groups were organized by age (young aged 18–49, and elderly aged 50+) and by sex. The exception to these
criteria is in Nyando, where instead of age, ethnicity was the more distinguishing social characteristic, thus male and female focus
groups were held in the Luo and Kalenjin communities. There were between 7 and 18 participants in each group, for a total of 212
participants. Focus group discussions were held in accessible locations, with advance notice given to potential participants through
the enumerators and/or village elders. Incentives for participation included refreshments that were offered during the focus group
discussions (juice/milk and cookies/biscuits). Focus group discussions used a listing exercise to identify on-farm practices currently
being used by the participants. Prompts were used, as were pre-prepared lists of additional relevant CSA practices, to create an
exhaustive list of relevant CSA practices. The CSA practices generated through focus group discussions were then included in the
household surveys for that site. The second component of the focus group was the CCD exercise, whereby participants create visual
representations of the most, middle, and least empowered men and women in the community. They begin with a general discussion of
empowerment, local words and phrases used to describe those that are empowered, and what it means in that community to be
empowered/disempowered. The facilitator walks the community through the process of drawing the “most empowered man,” then
hands over markers and paper to the community as they draw each of the six figures in the community – the most, middle, and least
empowered man and woman. Participants then describe attributes of each as well as if and how empowerment can be increased or
lost. The CCD exercise was undertaken in order to better understand if and how women’s empowerment may affect the translation of
CIS into CSA practices to improve food security.
Households were randomly selected for inclusion in the study based on a list of all households obtained from a village elder. A
total of 25 surveys were targeted for each location. Male and female heads of household, defined as the primary decision-maker(s),
were targeted within each selected household and responses were treated equally. Intra-household surveys are a useful tool for
understanding gender dynamics within households and for limiting reporter bias of traditional surveys that typically reflect the views
of male heads of households. Surveys were scheduled ahead of time through the assistance of the enumerator or village elder. Where
households were polygamous, first wives were not specifically requested, though most female respondents were first wives.
Surveys and focus groups were conducted in the local language, either by a member of the UF-based research team fluent in the
language or with the assistance of a local translator. Data entry and analysis from the surveys were conducted using the statistical
software packages SPSS Statistics Version 22, and Stata Version 13. Analysis includes use of descriptive statistics, proportion tests to
check for significant differences between men and women or across research sites, and regression analysis to examine the relationship
Table 2
Survey respondents in CCAFS research sites.
Senegal (n = 49)

Kenya (n = 52)

Village Ethnic group/tribe

Kaffrine
Kahi Wolof, Fulani

Malem Thierign Wolof

Wote
Wote (Kasarani) Kamba

Nyando
Nyando (Obingo Border) Luo

Nyando (Asenwet) Kalenjin

Men (n = 41)
Women (n = 60)
Total (n = 101)

10
14
24

12
13
25

11
15
26

2
11
13

6
7
13

27
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Table 3
Key indicator questions.
Area of inquiry

Survey question(s) for key indicator

Climate information services
Climate smart agriculture
Food security

Do you receive climate information?
Are you currently using [practice], or have you used it within the last 12 months
In the past four weeks, did you worry that your household would not have enough food?
In the past four weeks, did you or any household member not able to eat the kinds of foods you preferred because of lack of
resources?
If yes, what did you eat instead? (open answer)
In the past four weeks, did you or any household member have to eat a limited variety of foods due to a lack of resources?
In the past four weeks, did you or any household member have to eat a smaller or fewer meals than you felt you needed
because there was not enough food?
In the past four weeks, did you or any household member go a whole day and night without eating anything because there was
not enough food?

between CIS, CSA, and food security. Ultimately, 101 household surveys were conducted across 71 households, including 30 intrahousehold surveys, in which both male and female heads of house were surveyed (See Table 2).
This research was conducted by the UF/CCAFS team, working closely with in-country partners for collaborative design and
implementation of fieldwork. The research team in Kenya worked with in-county institutional partners at the International Center for
Research in Agroforestry (ICRAF) and the International Center for Research in the Semi-Arid Tropics (ICRISAT), as well as the
Ministry of Agriculture. In Senegal, the research team partnered with ANACIM for study design and implementation and the
Senegalese Red Cross local branch office in Kaffrine for logistical operations of field work.
2.3. Key indicators
Three major areas of inquiry are explored in this paper: climate information service, climate smart agriculture practices, and food
security. Each of them is explored through multiple research methodologies, but at the core of each area of inquiry is an indicator,
generated by a single (e.g. CIS) or multiple questions (e.g. CSA and food security) on the household survey questionnaire. In addition,
multiple other survey questions and focus group activities were used to triangulate, elaborate, and nuance these areas of inquiry. The
table below shows which questions were used to generate the key indicator.
Food security was adapted from the Household Food Insecurity Access Scale (HFIAS; Coates et al., 2007). The HFIAS takes a
snapshot over the past four weeks of farmers’ frequency of use of certain coping mechanisms that strongly correlate with food
insecurity. We asked farmers five question dyads from the HFIAS: first, a simple yes/no questions about use of a coping mechanism
(1 = yes, 0 = no; see Table 3), then each positive answer is followed by a three-point frequency-of-occurrence question (1 = rarely,
2 = sometimes, 3 = often). The food security index is the sum of the product of each question dyad. The maximum possible score
(most food insecure) is 15, and the lowest possible score (least food insecure) is 0.
3. Results
3.1. Climate information
Across all sites, the vast majority (100% of men and 92% of women) of household survey respondents said that they are receiving
some type of climate information. Most of this information (92%) is a seasonal forecast, although some respondents reported receiving weekly or daily forecasts, information about new seed varieties, community climate-related events, new agricultural practices, and livestock management strategies. The leading source of climate was overwhelmingly radio (86%), followed by neighbors,
extension offices, local leaders, and others, with no significant variation across sites or between men and women (see Appendix 1).
Radio and extension offices were identified as being the most important sources of information, primarily by Kenyan respondents.
Extension offices clearly play an important role in transmitting CIS in Wote, but this pattern is not replicated elsewhere – the
Senegalese communities did not mention extension. Men were more likely than women to report traditional knowledge and cell
phones as a source of CIS. Despite no other statistically meaningful differences in CIS sources, barazas (local marketplaces) were only
mentioned in Nyando (mostly by men) and television was only considered an important source in Kahi.
Across all sites, 72% (n = 98) of respondents indicated that climate information was helping them to make decisions about onfarm practices, and fully 96% of these (n = 73) said that the information had led to changes in on-farm practices, though no
statistically significant relationship was found between use of CIS and adoption of on-farm practices, likely because of the low
number of people who did not use CIS. Differences between men and women and across sites are presented in Fig. 4.
Importantly, a majority of respondents of both sexes across all sites reported that climate information was easy to access, with one
statistically significant exception (p < .001): only 14% of female respondents—compared to 73% of male respondents—in Wote
reported ease of access to climate information. A similar pattern emerged among Kalenjin respondents in Nyando, though not the
Luo: 100% of men compared to 43% of women reported that climate information was easy to access. The small sample size within
this ethnic population makes it difficult to draw conclusions, but it does support the findings seen in Wote, indicating a trend in
gender inequity in the ease of accessing climate information.
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Fig. 4. Percent of respondents reporting use of climate information to make on-farm decisions by sex and research site.

When asked how CIS could be made more useful to farmers, household survey respondents offered a variety of suggestions:
making information more relevant to their agricultural activities, increasing the frequency with which climate information is shared,
making the presentation of the information clearer, making the information-sharing method more accessible, among other ideas (see
Appendix 1). Most suggestions did not vary significantly by sex, though they did vary by site. Sites in Kenya were more likely to
suggest altering the location and method of sharing information, as well as accompanying information with practical training; sites in
Senegal were more likely to suggest improved relevance and changing the frequency and language of information.
Most respondents reported not knowing what CCAFS was or having ever knowingly worked with CCAFS before (88%). This did
vary across sites, ranging from no one reporting knowledge of or work with CCAFS in the site with no engagement (Kahi) to just
under half of all respondents in Wote, where the long running project had just ended (47%). This has important implications on how
findings are interpreted and will be explored in more detail in the discussion section.
3.2. Empowerment
Focus groups’ engagement in discussions around empowerment underscored the utility and necessity of both climate information
and health information in transitioning the least empowered woman to a level of greater empowerment. Focus groups across all sites
also revealed the centrality of social relationships as critical to the process of empowerment. Embedded in this discussion was the
recognition that the strengthening of these relationships provided an opportunity to improve access to information and, ultimately,
the opportunity to improve agricultural livelihoods.
During a focus group in Wote, elderly women talked about processes of empowerment in the context of knowledge-sharing. These
conversations revealed that empowerment occurs through “helping one another” and “trainings and education,” and that “knowledge
leads to development.” In the case of Wote, it was explained that access to information could be facilitated through networks such as
church groups, agricultural extension trainings, and particularly through adult education classes. One woman explained that “…there
are lots of activities in the church, which will help her [the disempowered woman] to mingle with a lot of people and she can learn a
lot….… And at adult education classes, she can learn some reading and writing as well as getting some other information.” Skills
offered through such classes improve farmers’ ability to consume and understand climate information, and therefore make the
necessary changes in their farming practices to improve productivity. One man in the Wote focus group offered “the least empowered
woman is not a member of any groups, so she must be encouraged to be joining groups.” Another explained, “She needs some training
of farming or even some small business.” Another man in Wote explained, “they need some trainings because they are past education
aged, so if they are given some skills or trainings they will be able to bring themselves up.” In the Luo community, similar sentiments
were expressed as the disempowered were encouraged to join microfinance groups which serve as a way to build investments in
agricultural production but also as a social community where information pathways can be accessed. One participant explained,
“community members hope that when he is provided with some training and start-up money to start a business, he can improve.”
In Malem Thierign, community members emphasized the importance of building linkages between the least and most empowered
people. These relationships, it was explained, could facilitate opportunities for the least empowered to “learn” ways to improve his or
her situation. These linkages between the empowered and disempowered were also emphasized in the Kalenjin community in
Nyando, where the middle empowered person was seen as a means of bridging gaps in empowerment within the community. The
middle empowered was seen as someone who could provide necessary resources to help the least empowered improve their livelihoods. Focus group discussions in Kahi also emphasized education as a way of increasing empowerment, but mostly through investment in children’s education rather than the adult. One woman explained “if the children succeed and do well, that can change
the situation for the mother.” These sentiments were echoed across all the focus groups discussions on empowerment in Kahi, where
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children’s education was seen as a vital factor for improving empowerment within the household.
4. Climate-smart agricultural (CSA) practices
Focus groups generated and confirmed a list of CSA practices employed within their communities. Household survey respondents
were then asked about those site-specific practices and indicated use or not. Table 4 shows the range of CSA practices employed
throughout the four sites, with indication of which communities engaged in which practices (focus groups) and what percent of
households within those sites employed the practice.
Nearly all respondents to the household survey reported using climate information to make decisions about on-farm practices. In
Kenya, as a result of climate information, a majority of respondents reported changing crop varieties and a third reported changing
crop species. This is in stark contrast to Senegal where only a small portion of Senegalese respondents reported changing crop
varieties and none reported changing crop species. Interestingly, CSA practices varied greatly between the Luo and Kalenjin peoples
in the Nyando site. Of the practices that were identified through focus groups to be important in each site, the highest proportion of
implementation was in Wote, where overall 97% of respondents reported implementing some CSA practices. Eighty-seven percent of
respondents in Malem Thierign reported implementing CSA practices, as did 74% in Kahi and 55% in Nyando. These findings appear
to correlate with the hypothesized relationship between CIS interventions and increased CSA, thus we will return to this in the
discussion section below.
Where households were practicing CSA, they were asked where their knowledge of the practice came from. Commonly mentioned
sources of knowledge for these CSA practices included traditional knowledge, family, personal experience, and extension services,
with the latter source mentioned most frequently in Wote (see Appendix 1). Extension services were mentioned in relation to
knowledge about manure management, chemical pesticides, recuperation of native seeds, terracing, agroforestry, and crop diversification. This supports findings presented above, that CIS and CSA practices are being communicated effectively to the population in Wote via agriculture extension services.
Households were also asked about most beneficial practices. Whenever a practice was mentioned as the most beneficial, three
points were given; when mentioned as second most beneficial 2 points were given; and finally, when mentioned as the third most
beneficial practice, 1 point was awarded. All points were then summed and compared against one another (out of 511 possible
points). Based on this methodology, manure management, followed by intercropping and crop rotation emerged as the most
meaningful to farmers (see Fig. 5).
Focus group discussions around empowerment emphasized the role that CSA can play in transitioning from intermediate empowerment to greater empowerment. For example, in discussions about improving empowerment through saving and investment of
income, farmers explained that the reasons in doing so were for better seeds in Kahi, for investing in improved livestock breeds and
farming equipment in Wote, and by diversifying crops in Wote.
The use of CSA practices varied across space and in some cases was highly gendered. Two examples are provided here: terracing in
Wote and improved storage in Malem Thierign.
4.1. CSA case 1: terracing in Wote, Kenya
Terracing is a soil management practice that when implemented properly can result in higher yields due to reduced soil and water
erosion and increased soil quality (FAO, 2013). Farmers in Wote have received training and assistance for this practice and reported
that it offers many benefits, including water retention and the prevention of erosion.
During the four focus groups in Wote, approximately 70% of all participants considered terracing one of the three most beneficial
practices currently being implemented on their farm, the most of any practice mentioned during the activity. Among the survey
respondents, all 26 men and women had heard of and were currently implementing terracing on their farm. Reasons given for
deciding to implement the practice include water conservation, prevention of erosion, and to increase yields (in that order).

Fig. 5. Cumulative Value of Most Beneficial Practices Across All Sites.
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Fig. 6. Source of information* about terracing by sex, Wote, Kenya. (* Respondents were able to identify more than one source of information).

However, among those 26 respondents, men and women reported significantly different sources of information about the practice.
Among men, the most common source of information is extension agents (40%), followed by traditional knowledge (33%), and
neighbors (13%). Extension agents are also the most common source of information among women, but by a much larger degree
(65%) (See Fig. 6).
According to both male and female respondents, the decision to implement terracing was made by the male head of household
58% of the time. All men responded that they, independently, made the decision to implement terracing; in conflict with this report,
over half of women reported that they made the decision to implement terracing independent of their husbands, with another fifth
reporting it as a joint decision. Conflicting reports by gender also emerged concerning who implemented the practice of terracing.
About half of male respondents identified themselves as the main practitioner, while only 20% of women reported that male
household heads are in charge of implementing terracing and 33% of women reported that they were responsible. Overall the women
were more likely to attribute give other household members and workers credit for their contribution (given the more widely
distributed response rate; See Fig. 7).
4.2. CSA case 2: Improved storage in Malem Thierign, Senegal
The second example of a practice that is both regional and gendered is improved storage. Although this was mentioned during the
Kenyan focus groups it was not significantly identified as a preferred practice and was therefore not addressed during the surveys. In
Senegal however, this practice was identified in both sites as being an important adaptation strategy. In Kahi, about a quarter of male
and female respondents identified improved storage as the most beneficial practice on their farm, with only a 9% difference between
them. In Malem Thierign, however, the gender difference is much more apparent: while 17% of men identified improved storage,
almost half of all women (46%) reported it being the most beneficial. Despite the significance that women put on the practice of
improved storage, most respondents, including women, indicate that men make decisions about and implement this practice.
Men and women alike reported that the male head of household decided to implement improved storage strategies. Furthermore,
although responses are distributed across a wider range of persons in terms of the implementation of this practice, men are more
widely reported to implement this practice on the farm – as reported by 73% of men and 56% of women (See Table 5).
The gendered discrepancy between the significance put on the practice and who is in control of decision making and implementation provides interesting insight and raises questions about the social structure of agriculture in this community. One might

Fig. 7. Implementation of Terracing among Wote Respondents by sex, Wote, Kenya (* Respondents were able to identify more than one source of
information).
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Table 5
Reported decision-making for improved storage by Malem thierign respondents.

Male Respondent (n = 11)
Female Respondent (n = 9)
All Respondents (n = 20)

Male head of household

All other

82% (9)
78% (7)
80% (16)

18% (2)
22% (2)
20% (4)

explain these findings by women having to use the stores to feed the family, hence having the focus on and concern about how food is
stored, especially within the context of subsistence farming. Other crops, such as peanuts or cash crops are more likely to go straight
to market where storage is no longer the farmer (or his wife’s) concern. Thus, men may be hypothetically aware that storage is an
issue, and construction of or investment in materials to establish improved storage may fall to them, they may not necessarily be
directly involved in making sure it happens or the consequences of when it doesn’t.
4.3. Food security
Significant variation in average food insecurity was found across the four research sites (p = .016), with Wote reporting the
lowest degree of food insecurity (2.8) and Nyando reporting the highest degree of food insecurity (8.4; see sex-disaggregated data in
Appendix 3). When various components of the HFIAS index are examined individually, there is clear variation in the portion of
respondents who report worrying about not having enough food (ranging from 38% in Wote, to 92% in Nyando), as well as in the
portion of those who report recently going a consecutive day and night without eating because of a lack of food (32% in Nyando and
Malem Thierign, 12% in Wote, and none in Kahi). Additionally, slightly more than half of respondents in most sites report not being
able to eat the kinds of food they prefer because of a lack of resources, having a limited variety of food due to lack of resources, and
having to eat smaller or fewer meals than needed. As indicated in the methods section, all questions were based on a four-week recall
period. Distribution of all respondents is show in Fig. 8.
Across the four sites, men and women had similar responses to most of the questions relating to food security, however significantly more women than men reported going a whole day and night without eating in the last four weeks because they did not
have enough food (p = .025). These patterns appear to emerge from specific sites – namely Nyando and Malem Thierign – but site
specific data do not show statistical significance, likely due to the small sample sizes at that level of analysis (See Table 6).
There was no statistically significant difference in food insecurity among respondents who are receiving CIS and those who are
not, nor was there any difference among those who had made on farm changes as a result of CIS compared to those that had not. If
women’s responses are taken as proxy for the household, among those households who reported CIS having led to on-farm changes
(n = 38), 16% are food secure (score of 0), 37% are mildly food insecure (score of 1–5), 21% are moderately food insecure (score of
6–9), and 26% are severely food insecure (score of 10–15).
5. Discussion: Bridging CIS, CSA, food security and empowerment
This project began with the hypothesis that improved diffusion of CIS through CCAFS program activities would promote adoption
of CSA practices on the farm; that CIS efforts and the consequent improvements to farming practices would, in turn, ultimately help to
improve food security. From this reasoning, it followed that those regions that had been engaged with CCAFS-CIS programing would
be expected to have higher CSA adoption rates and, ultimately higher levels of food security. The findings presented above will be
discussed in the context of these hypotheses.
5.1. Role of CCAFS
Among the most important findings is that receipt of CIS is quite high (98%), even among respondents in the non-CCAFS

Fig. 8. Frequency of Food Insecuity Scores.
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Table 6
Reported Implementation of Improved Storage by Malem Thierign Respondents.

Male Respondent (n = 11)
Female Respondent (n = 9)
All Respondents (n = 20)

Male HHH

Female HHH

Adult Child/ren

Young Child/ren

Family

Other

73% (8)
56% (5)
65% (13)

0%
0%
0%

0%
22% (2)
10% (2)

9% (1)
11% (1)
10% (2)

9% (1)
11% (1)
10% (2)

9% (1)
0%
5% (1)

intervention site (Kahi). Thus, the study design of looking at research sites across a range of CCAFS-CIS interventions did not prove
effective as a proxy for receipt of CIS, as there was no correlation between the two. In addition, and to underscore this point, a
majority of respondents across sites were not knowingly beneficiaries of CCAFS interventions. This may be explained a number of
different ways. First, it is very possible that people were receiving CIS through a CCAFS initiative, without knowing that CCAFS was
part of the effort. A good example of that would be the program in Senegal to use local radio stations to distribute CIS to farmers. A
farmer could easily be the beneficiary of information without knowing CCAFS was involved in the project. This likely occurred, given
that the program ultimately reached over 7 million people. Second, CCAFS was involved in projects in a variety of ways, from
sponsorship, to design, to implementation, to a combination of all three, thus increasing the likelihood that some people would not
recognize the name or realize they had benefitted from a CCAFS undertaking. Furthermore, it is very possible that respondents may
have been aware of an intervention by some other name – either that of an implementing partner or a more locally given project
name. Thus, CCAFS-CIS intervention cannot be used as a proxy indicator for CIS receipt. Instead, the two are analyzed separately in
order to understand any effect on CSA and food security.
5.2. CIS and CSA linkages
Based on findings from this study, no relationship was found between receipt of CIS and use of information for changes in on-farm
practices. As indicated, this may be explained by high coverage of CIS across all sites and the fact that most respondents used
information for changes on-farm, including CSA practices. There was, however a significant difference in reported uptake of CIS for
changes on-farm across sites (p = .00). From this study, it appears that the CCAFS interventions helped farmers link climate information with appropriate CSA practices. Deemed an “early-stage” intervention site, Nyando reported the lowest rates of CSA
implementation of the four sites and the highest rates of food insecurity. Kahi, the non-intervention site, had moderate rates of both
CSA implementation and food insecurity, but the lowest reported use (and greatest gender inequity) of CIS for changes on-farm. The
site with the highest rate of implementation of climate-smart practices is Wote, Kenya—the site with a completed CCAFS project—where nearly 100% of respondents reported using at least five CSA practices. Given that extension services (which were utilized
by CCAFS) were mentioned as a source of knowledge for all five of these practices, it is possible that the CCAFS interventions in Wote
helped farmers to link climate information with appropriate CSA practices.
5.3. CSA and food security linkages
Though no measureable difference was found in food security across respondents with varying uptake of CIS or CSA, these data
leave open the possibility that there may be a correlation between CCAFS-CIS intervention, CSA, and food security, as there was
significant differences in food security across sites (p = .016), which loosely correspond to the various degree of CCAFS-CIS intervention. Survey results showed that Wote had the lowest levels of food insecurity, and the highest levels of CIS programming and CSA
adoption, in addition to being the most involved in CCAFS-CIS. Data from Nyando, Kenya appear to support a connection between
CIS, CSA, and food security, as Nyando reported the lowest rates of CSA implementation of the four sites, and the highest rates of food
insecurity. Malem Thierign and Kahi both had moderate rates of both CSA implementation and food insecurity. Further research
would be needed to clarify if the difference in food security across sites was related to the CCAFS-CIS intervention or not, as there are
numerous other confounding variables, not least of which is their different agro-ecologies and appropriate CSA practices. In addition,
differential impact of the timing of data collection in relationship to location specific crop cultivation and the realities of that year’s
weather/climate patterns across regions make a comparison of food security quite difficult. In addition the variable time span
between CCAFS intervention and data collection may not have been sufficient to accurately measure or compare food security across
sites.
5.4. Empowerment linkages
While the quantitative data presented in this study has limitations, the qualitative data provided from the focus group discussions
on empowerment provide some insight into the underlying mechanisms that connect CIS, CSA, and food security. The CCD tool used
for this focus group analysis captures contextually relevant indicators and processes of empowerment. Most importantly, it illuminates how those locally perceived meanings of empowerment can influence strategies pursued in order to achieve empowerment. In
the cases explored here, information and education were seen as critical factors to improving one’s empowerment. Therefore, discussions about ways to remedy the types of social vulnerabilities and inequities that lead to and are exacerbated by food insecurity
centered on improving access to information.
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To this end, farmers recognize information as being an avenue to attaining the improved livelihoods they seek. Across all cases,
the mechanisms for transitioning from lower to higher levels of empowerment depended upon education- specifically literacy and the
agricultural trainings offered by extension. In Kenya, focus group participants shared that the most effective way a person could
access those educational resources was by building their social networks. Here, organizational structures such as churches, women’s
groups, and table-banking groups provide key access points for the dissemination of climate information- these spaces were particularly important for women. CCAFS outreach efforts did not regularly work through these avenues, relying largely on extension
services that are disproportionately staffed by and accessed by men. There was not a significant gender disparity with regards to
access to CIS across the cases, except for in Wote, where only 14% of women compared to 73% of men said CIS was easily accessible.
That this gender gap was so substantial in a region where CCAFS was actively working to improve CIS indicates a continued misidentification of the best ways to diffuse information to women.
The focus groups also indicated that these types of information networks should also extend beyond organizations, and instead
promote relationships between individuals across the spectrum of empowerment. These relationships, it was explained, offer opportunities for community members to “learn” from others about successful farming practices. Similar themes were echoed in the
Senegal cases where social learning and increased education opportunities were seen as critical to addressing the food insecurity
issues experienced by the least empowered in their community. Understanding where and how to access those seeking information
remains a critical step in development implementation and CIS outreach programing.
6. Conclusion
This paper has sought to understand the connections between CIS, CSA, and food security, exploring four cases experiencing
varying levels of CCAFS intervention. The study provides indication that areas with historically higher levels of CCAFS-CIS interventions are implementing CSA at higher rates and also are experiencing more food security. The case of Wote provides evidence for
this. Beyond these initial insights from these cases, several concluding points emerge.
First, this study has reinforced our conclusions from previous work which argues that farmers seek CIS through a number of
avenues, not just extension (McOmber et al., 2013). Focus group discussions revealed that information travels through organizations,
adult education centers, and through peer interactions, while surveys showed that other mediums such as radios and other ICTs are
important tools for acquiring information. As such, it is important to recognize what those avenues are, and how they differ across
various sectors of society- particularly among vulnerable groups prior to designing and implementing interventions.
Second, as discussed, farmers adopted many CSA practices, up to five in some sites, showing that farmers both recognize the
impacts of climate change and are willing to modify their farming practices. Senegal farmers adopted far fewer CSA practices than
their Kenyan counter parts, likely because most of these were more relevant to wetter agroecosystems. As often is the case when
interviewing men and women, different answers were given by men and women as to who decided to adopt and who implemented;
these also varied by site.
Third, some inconclusive data from food security measures may be a function of methodological issues of comparing dry areas and
less dry areas, where impacts of climate change and needs of climate information in order to adapt are very different. This will
continue to be a challenge as scientists and practitioners seek to understand the impacts of climate change on food security globally,
while scaling strategies for adaptation and resilience. Understanding how to compare different kinds of agroecosystems in terms of
food security gains and losses is an important methodological question for future research.
Fourth, while Wote - with the longest running CCAFS project on CIS - had the highest implementation of CSA practices, the
research shows that farmers are getting CIS from a variety of sources, many of which CCAFS did not use. Due to the small sample size
and near universal coverage of CIS across the sites, we were unable to directly correlate food insecurity with access and use of CIS.
Fifth, women’s belief in and reliance on their social networks, be these church groups or savings clubs or similar informal
networks, as sources of information indicate important avenues for providing CIS. All farmers agree that access to information and
education is important. Some of the sites made evident that women do not have access to the more formal channels, e.g., in Wote,
despite several years of CCAFS activities in their community. Men and women have different foci and often rank what is important to
them differently, based on their gender roles and responsibilities.
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Appendix 1
Gendered analysis of Sources, Accessibility, and Utility of Climate Information Services by Research Site (engagement in
CCAFS-CIS efforts).
Kahi, Senegal
(not engaged)

Total

Receive climate information

Total (n=101)

Men (n=41)

Women (n=60)

Men (n=10) Women (n=14)

95%

100%

92%

100%

86%

Nyando, Kenya
(newly engaged)

Malem Thierign, Senegal
(moderately engaged)

Wote, Kenya
(highly engaged)

Men (n=8)

Women (n=18)

Men (n=12)

Women (n=13)

Men (n=11)

Women (n=15)

100%

89%

100%

100%

100%

93%

Seasonally

62%

66%

59%

90%

75%

0%

6%

92%

92%

64%

73%

Daily

27%

22%

30%

0%*

25%*

50%

56%

17%

8%

27%

27%

Weekly

15%

17%

14%

20%

0%

50%

38%

0%

8%

9%

7%

Seasonal forecast

92%

93%

91%

90%

90%

88%

81%

100%

100%

91%

93%

New seed varieties

44%

37%

50%

10%*

70%*

75%

75%

25%

23%

45%

33%

Daily weather
forecast

33%

27%

37%

10%

30%

75%

69%

8%

8%

27%

33%

New practices

16%

15%

17%

10%

0%

13%

15%

25%

6%

9%*

40%*

Climate-related
Community Event

12%

15%

9%

20%

10%

0%

0%

25%

31%

9%

0%

Livestock care

3%

5%

2%

10%

0%

0%

0%

0%

0%

9%

7%

Radio

86

88%

84%

100%

83%

100%

71%

83%

100%

73%

87%

Neighbors

31%

27%

33%

40%

42%

25%

47%

17%

31%

27%

13%

Extension Oﬃce

22%

24%

21%

0%

0%

13%

0%

0%

0%

82%

80%

Local Leaders

14%

12%

16%

10%

8%

0%

24%

25%

8%

9%

20%

Barazas

10%

12%

9%

0%

0%

63%

29%

0%

0%

0%

0%

TV

10%

15%

7%

30%

25%

13%

0%

8%

0%

9%

7%

Other (ex:
weddings, funerals)

8%

10%

7%

10%

0%

25%

6%

0%

8%

9%

13%

Traditional
Knowledge

7%

15%*

2%*

10%

7%

0%

0%

17%

0%

27%*

0%*

Family

6%

7%

5%

10%

0%

0%

6%

8%

8%

9%

7%

Cell Phone

5%

10%*

2%*

10%

0%

0%

0%

25%

8%

0%

0%

Groups

4%

2%

5%

0%

0%

0%

6%

0%

0%

10%

13%

Pamphlets

3%

5%

2%

0%

0%

0%

0%

0%

0%

18%

7%

Personal Experience

2%

0%

0%

0%

0%

0%

12%

0%

0%

0%

0%

Radio

55%

54%

56%

90%

75%

57%

41%

58%*

92%*

10%

27%

Extension Oﬃce

18%

21%

16%

0%

0%

14%

0%

0%

0%

70%

60%

Local Leaders

5%

3%

7%

0%

0%

0%

18%

8%

0%

0%

7%

Cell Phone

4%

8%

2%

0%

0%

0%

0%

25%

8%

0%

0%

Neighbors

4%

3%

5%

0%

0%

14%

18%

0%

0%

0%

0%

Traditional
Knowledge

3%

5%

2%

0%

8%

0%

0%

8%

0%

10%

0%

TV

3%

3%

4%

10%

17%

0%

0%

0%

0%

0%

0%

Family

2%

0%

4%

0%

0%

0%

6%

0%

0%

0%

7%

Personal Experience

2%

0%

4%

0%

0%

0%

12%

0%

0%

0%

0%

Barazas

1%

3%

0%

0%

0%

14%

0%

0%

0%

0%

0%

Pamphlets

1%

3%

0%

0%

0%

0%

0%

0%

0%

10%

0%

Other (ex:
weddings, funerals)

1%

0%

2%

0%

0%

0%

6%

0%

0%

0%

0%

Climate information is easy to access

59%

71%

51%

70%

50%

100%

72%

50%

62%

73%*

14%*

Climate information helps
make decisions on farm

Frequency of
climate information
received

Climate
information
services received

Sources of Climate
Information

Percent that ranked
source "Most
important"

How could climate
information be
made more useful
to you?

%

74%

83%

67%

70%

38%

100%*

71%*

75%

54%

91%

100%

If it were more
relevant to my
agricultural
activities

52%

55%

50%

90%

86%

38%

17%

75%*

100%*

10%

8%

If frequency of info
sharing were
increased

45%

50%

41%

80%

71%

13%

0%

83%

69%

10%

38%

If presentation of
info were more
clear

40%

55%*

29%*

90%*

50%*

38%*

0%*

83%

69%

0%

8%

If info sharing
method were more
accessible

23%

25%

22%

20%

21%

13%

22%

50%

31%

10%

15%

If info were
accompanied by
practical training

17%

20%

16%

0%

0%

50%

28%

0%

0%

40%

31%

If it were in my ﬁrst
language

15%

25%*

9%*

70%*

29%*

0%

0%

25%

8%

0%

0%

Location

14%

15%

14%

0%

0%

50%

39%

0%

0%

20%

8%

Timing

8%

5%

10%

0%

7%

0%

0%

8%

0%

10%

38%

Wouldn't change
anything

4%

3%

5%

0%

0%

0%

6%

0%

0%

10%

15%

If frequency of info
sharing were
decreased

2%

0%

3%

0%

7%

0%

0%

0%

8%

0%

0%

Resources

2%

3%

2%

0%

0%

0%

0%

0%

0%

10%

8%

Other

2%

3%

2%

10%

0%

0%

6%

0%

0%

0%

0%

*

indicates p-value < .05 (statistically significant difference between sexes).
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Appendix 2a
Gender analysis of Climate-Smart Agricultural Practices.

Note: When gathering information on CSA practices used, respondents in each site were only asked about practices that
had previously been identified (through focus groups) to be significant in that site.
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Appendix 2b
Gendered analysis of sources of knowledge about CSA practices by site.
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Appendix 3
Gender analysis of food security (Household Survey Results).

*indicates p-value < .05 (statistically significant difference between sexes).
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