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Abstract: We advance a gender equality and social inclusion (GESI) framework for incorporating
climate information services (CIS), which is now becoming central due to the ongoing climate
change and climate variability. We understand gender as a social construct of who women and
men are supposed to be. Gender inequalities seem to be enduring such that, despite innovations
in agricultural and climate information technologies, unequal gender power dynamics will still
emerge. As far back as the 1960s, the gendered inequalities in accessing technologies could be
identified. Such a historical analysis clearly shows that the different technological solutions are
clearly embedded within the society in which they evolve in. The paper uses a literature review
methodological approach whilst informing the implementation of an ongoing Accelerating Impacts
of CGIAR Climate Research for Africa (AICCRA) Project. The findings reveal that unless women are
intentionally included in designing and developing agricultural technologies, specifically climate
information systems, there is a danger that women will be excluded from the benefits. Conway’s law
clearly stipulates that technological innovations are not neutral as they are a projection of the values of
their creators. It is, therefore, central to grasp the values of creators of different technological solutions
and innovations. The key findings are built around the espoused conceptual framework, which has
five indicators, namely: (1) gender targeting by intentional design, (2) collection of sex-disaggregated
data, (3) conduct an analysis of the sex-disaggregated data, (4) dissemination of the technological
options and (5) conduct continuous monitoring of gender and ongoing empowerment evaluation.
The five indicator domains are further complemented by their respective assumptions. Our GESI
recommendations are on the five selected indicator domains. These domains must be used within
the three focal development areas: agricultural data hub, climate information services training, and
flood and drought indicators, which are all being implemented in Zambia. Other AICCRA Project
countries are Ethiopia, Ghana, Kenya, Mali, and Senegal. This paper engages why CIS has not
gained significant traction in Africa, as it has not genuinely incorporated the differential gender
technological nuances.

Keywords: gender framework; technology; Climate Information Services (CIS); sex-disaggregated
data; Zambia; Africa

Sustainability 2023, 15, 190. https://doi.org/10.3390/su15010190 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su15010190
https://doi.org/10.3390/su15010190
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-6267-8667
https://orcid.org/0000-0001-6373-6195
https://orcid.org/0000-0003-3005-7721
https://doi.org/10.3390/su15010190
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su15010190?type=check_update&version=3


Sustainability 2023, 15, 190 2 of 20

1. Introduction

More broadly, access and control of climate information services (CIS) and agricultural
technologies are determined by the underlying gender relationships. Gender is a socially
constructed definition of women and men (Connell, 1987) [1]. Gender is different from
sex. Sex is defined as the biological characteristics of men and women. Gender identities
are based on the different roles, tasks, and responsibilities of men and women in a given
context. Gender relationships are shaped by context-specific social and cultural norms,
which may change over time. Gender relations are also based on power relationships
which reflect society’s structures governing how men and women should behave in pub-
lic/community and private/household spheres. Gender relations are intersectional in that
they interact with other social attributes, such as class, ethnicity, age, religion, caste, and
others (Carastathis, 2014, Crenshaw, 1991, Nightingale, 2011, Pirtle & Wright 2021) [2–5]. It
is also important to note that gender relations may change over time, as they are not static.
Women, in some instances, have the agency to transform the unequal gender system, which
is primarily based on patriarchy (Autio et al., 2021, Farnworth, 2010, Lawless et al., 2019,
O’Hara and Clement, 2018, Petesch, Badstue and Prain, 2018) [6–10]. Feminism advocates
‘for equal rights/responsibilities for women and men as well as gender similarity’ (Ogletree,
Diaz1 and Padilla, 2019:1576) [11]. This paper will not focus on feminism as it ranges
from cultural to liberal feminism, which is not the remit of this endeavor (Donelson 1999;
Swirsky and Angelone 2014; Tong 2007) [12–14].

Gender inequalities are persistent in such a way that they appear despite the innova-
tions within the broader agricultural and climate information services arenas. Historical
trajectories going back to the early 1960s demonstrate the symbiotic relationship between
technical innovations and the society in which the innovations are produced (Sterling, 2021,
Stamp, 1989, Chambers, Pacey and Thrupp, 1989) [15–17]. Sterling (2021) [17] observes that
if women are not deliberately involved during the planning and progression of agricultural
innovations, it could then be possible for women to be excluded from agricultural innova-
tion supposed to help them cope with climate change and climate variability. According to
Conway’s law, any technology reflects the values of its creator (Sterling, 2021) [17]. It is
therefore key to unpack the values, norms, and belief systems of the creators of innovations
in technology and their related solutions. Intersectionality, which considers vulnerabilities
such as disability, would double or treble the gender gap in mobile phone ownership in
developing countries (Sterling, 2021) [17]. Technological innovations are specifically disad-
vantaging women in terms of accessing CIS (Huyer, 2019) [18]. Therefore, it is important to
understand the gendered nuances of technological usage better. COVID-19 has also shown
the importance of digital information. Since digital access is gendered, it has also meant
that women and other vulnerable groups have been further marginalized, as they cannot
access information to the same level as men.

2. A Brief Contextual Overview of Gender in Zambia

Before the change of government in 2021, Zambia had a ministry specifically responsi-
ble for gender, established in 2012. Now, gender is under the Cabinet Office. Zambia is a
signatory to about 22 regional and international conventions, including the Convention
on the Elimination of All Forms of Discrimination against Women (CEDAW), the Interna-
tional Covenant on Economic, Social and Cultural Rights (ICESCR), and the International
Covenant on Civil and Political Rights (ICCPR).

Nationally, the key policy instruments on gender are the Zambian Constitution of 2016
(Article 259(1)(b)), the Gender Equity and Equality Act No. 22 of 2015, and the National
Gender Policy of 2014 (Zambia, 2020) [19]. The Gender Policy aims at redressing the
existing gender imbalances and provides equal opportunities for both men and women
to engage in the transformation of the country (Zambia, 2014) [20]. The gender policy
identified climate change as one of the critical challenges negatively affecting women.
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Climate change adversely affects women whose livelihoods largely depend on natural
resources for food, wood fuel, and water. The impact of climate change on water resources
ultimately results in household food insecurity and shortage of water (Zambia, 2014) [20].

In addition, the former Minister of Gender and Child Development noted the impor-
tance of women in Zambian agriculture and the challenges they face (FAO, 2018) [21].

Major facets of gender inequalities still exist, especially among rural women employed
in the agriculture sector, who constitute 76% of the agricultural labor force. These include
women’s limited access to and control over productive resources, services, and markets
(FAO, 2018: Preface) [21].

In Zambia, the constitution and legal system are supreme. However, there is a chal-
lenge in the dualistic legal system; formal law on the one hand and the traditional gov-
ernance systems based on patriarchal cultural beliefs and norms on the other (Zambia,
2020) [19]. The constitution’s article 11 acknowledges equal rights between men and
women, while Article 23 accepts personal and customary law embedded within patriarchy
and norms that treat men and women differently (Zambia, 2020) [19].

The Zambian Land Policy through the Lands Act of 1995, Chapter 184, stipulates that
for state land disposal, 50% of the land must be sold to women. The policy is a positive
move, but it is also worth noting that the state in Zambia owns only 6% of the land. The
remaining 94% of the land is under customary ownership and is allocated by traditional
leaders through chiefs (Zambia, 2020) [19]. Therefore, to transform land ownership in
Zambia, chiefs also need to allocate land to women. Based on current statistics, few women
own land in Zambia compared to men. In addition, approximately 32.7% of women in
rural areas own land, which is much higher than the 6.8% of women who own land in
urban areas (Zambia, 2020) [19].

The 2020 Gender Report further notes that technology is transforming societies such
as Zambia through access to information and increased market access. However, the report
cautions that information communication technology (ICT) could further reinforce the
gendered inequalities as well as inequalities between urban and rural areas (Zambia, 2020:
87) [19]. Access to and utilization of ICTs is skewed towards urban areas.

“There are many factors influencing ICT access and usage in Zambia. However,
income, education (literacy), lack of awareness, and social position have been cited as some
of the key factors in this regard. The main barriers to accessing Internet services include:
lack of appreciation of a need for the internet, lack of skills to use Internet services, and the
high cost of required equipment. Other reasons include: lack of knowledge of how to use
the internet, lack of appropriate devices, lack of interest in Internet services, and lack of
access to these services” (Zambia, 2020: 87) [19].

Unequal access to and usage of both Internet and e-commerce services suggests that a
significant majority of women and those in rural communities is cut off from certain infor-
mation that is only accessible via the internet. It also means that this group is cut off from
engaging in online trade (buying and selling), learning, as well as email communication.
The same can be said of women with no access to the Internet (Zambia, 2020: 87) [19].

Mobile phone ownership in urban areas in Zambia was 71% (ZICTA, 2018) [22]. In
rural areas, ownership was 42%. Youth in the 10–34 age group accounted for 72% of internet
usage (ZICTA, 2018) [22]. Approximately 77% of the male-headed households owned a
mobile phone, with about 65% of the female-headed households owning a mobile phone.
Therefore, AICCRA’s climate information services (CIS) need to consider such gendered
dimensions as it designs solutions for communicating climate information that targets both
female and male farmers using appropriate channels for communication.

Zambia has an approved ICT for Development Policy. The ICT policy recognizes
agriculture as a key target for digitization. For example, Zambia’s national ICT policy goal
is to improve productivity and ‘competitiveness of the agricultural sector through the use
of ICTs in the planning, implementation, monitoring and the information delivery process’
(Ali et al., 2016) [23]. There is broad political support for the digitization of agriculture and
services in Zambia. Political will and support at high levels are prerequisites to scaling
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digital services in any African country. Fifty-six per cent of Zambia’s population is rural
and highly dependent on agriculture (World Bank, 2022) [24]. However, most rural farmers
do not have access to modern agricultural knowledge and information. The limited reach
of extension agents makes using ICTs critical for spreading climate information services.
However, in Zambia, it has been suggested that the poor access of women to ICTs will
limit their participation in climate-smart agriculture and other “green economy initiatives”
(Namukombo, 2016) [25].

“Zambia had about 71% of the men listening to the radio compared to 45% of the
women. For television, men almost double (48% against 26%) the number of women who
are able to watch television. About 58% of the men were also found to own a mobile
phone or active Subscriber Identity Module card as compared to 37% of the women”
(Namukombo, 2016) [25].

Access to mobile phones and other ICT services such as the internet are also biased
towards urban areas, especially along railway lines.

3. Why Gender Matters Technological Innovations and Climate Information Services

Literature on gender and technology, more broadly, has demonstrated that women
tend to benefit less than men do from technological innovations within the agricultural
sector (Stamp, 1989, Maharjan, Bauer, and Knorr, 2012, Drechsel, Hope and Cofie, 2013,
Shrum and Miller 2011, Klingenalicia et al., 2021) [16,26–29]. According to the big data
platform, “the coming years will be characterized by unprecedented rates of innovation at
the intersection of digital technologies and life sciences that—if harnessed and applied—
can provide the tools humanity needs to adapt to or mitigate some of its most pressing
challenges such as climate change” (CGIAR, 2021) [30].

Women, rural dwellers, and the marginalized communities make up most of those
without digital connectivity due to systemic barriers including affordability, access to digital
skills and education, language and literacy obstacles and perceived relevance and social
norms” (Sarbani Banerjee Belur and Ingrid Brudvig, 2021). Female farmers generally tend
to have limited access to agricultural extension information (Spielman et al., 2021) [31].
Some female extension staff further re-enforce such patriarchal views as they also view
men as the farmers who must be called to agricultural extension meetings (Mapedza et al.,
2017) [32].

Climate Information Services aim to provide information to smallholder farmers to be
able to adapt and reduce their vulnerability to climate variability and climate change. There-
fore, access to the information will be a first step in how a farmer could use that knowledge
to adapt to climate change and variability. Given that women are disadvantaged in access
to agricultural technologies and extension services, lack of access to CIS further aggravates
their vulnerability to climate change. Gender is central in shaping production, consumption,
and reproduction in any given society. McOmber et al. (2013) [33] note that communication
channels often exclude women from CIS. Figure 1 shows a simplified diagram of why gen-
der matters in CIS from the household, farm, community, landscape/region, and national
to the global level (Huyer, 2019) [18].

The first gear is to understand who has access to CIS. Here, it is important to un-
derstand how the information is tailored for both men and women. Gender is a key
consideration for accessing CIS (Ouedraogo, et al. 2022) [34]. If the CIS is structured and
delivered towards men as farmers, this will mean that women would have lost outright at
the beginning of the process.

Gear 2 looks at assets. Having received the CIS information, what do you then do
with that information? Here, we review the importance of assets (capabilities) essential for
farming, such as land, technology, and tools. In most studies, women do not seem to have
access to key assets central to responding to climate change to improve their livelihoods.
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Gear 3 is a successful application of the CIS information with the assets to adapt to
climate variability and climate change.

Gear 4 shows the gender empowerment stage, where women who have been empow-
ered through appropriate CIS have both access and control of the benefits from climate-
smart agriculture and are exercising their agency at the household, farm, community,
national, and global levels (Huyer, 2019) [18].

Huyer et al. (2017) highlight why it is important to consider gender and social inclusion
for CIS, as briefly summarized in the following section.

3.1. Differing Roles, Decisions and Control of Resources can Influence the Climate Information
Needs of Rural Women

A good understanding of who does what, when, and why will help target the recipients
of the CIS. To better understand the exclusion of women in CIS, it is important to debunk
the idea that agriculture is often perceived as a preserve of men who own land. Women are
often perceived as helping the male landowners, especially within the patriarchal nature
of most of sub-Saharan Africa (Peters, 2013, Peters, 2002) [35,36]. While there are fewer
pockets of matrilineal societies, research in Malawi, for instance, highlights the importance
of uncles’ decision-making power on land allocation and transfer for women in matrilineal
systems (Mapedza et al, 2017) [32]. Women tend to have an important role in farming in
sub-Saharan Africa. However, when it comes to decision-making and control of resources,
women face a significant disadvantage (Ahlers and Zwarteveen, 2009, Drechsel, Hope
and Cofie, 2013, Dzanku, Tsikata and Ankrah, 2021, Fortmann and Bruce, 1993, Leder,
Clement and Karki, 2017, Quisumbing and Kumar, 2014, Quisumbing, 2003, Sundberg,
2017, Huyer, 2016, Carr et al., 2015, Carr, 2016a, Carr, 2016b) [26,37–47]. Understanding
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gendered access to land, water, finance, etc. takes us a step further in understanding that
CIS requires land and other resources based on which climate change adaptation decisions
must be operationalized. A grounded understanding of roles, decisions, and control of
landed resources is central to outcomes of CIS for women.

3.2. Meeting Rural Women’s Service Needs Requires Attention to Communication Channels That
May Differ from Those Used to Reach Men

Most mediums used for communication have often assumed that farmers are all the
same. This assumption has entailed designing generic solutions which do not explore
the differentiated interests and requirements of both women and men. The assumption
is that men are the farmers, so all solutions are tailored toward the needs of men. Such a
perspective seriously disadvantages women. It is important to note that communication
channels are gendered. This is influenced by the gendered educational differences, and
differences in access and control of the means of communications such as mobile phones
and radios. Such an understanding will require that appropriate communication channels
be used and the timing of the communication. Women often suffer from ‘time poverty’
as they have domestic chores to perform in addition to productive roles (Blackden and
Wodon, 2006) [48]. When would it be convenient for women to get the CIS communication?
In what format and language are all important considerations?

3.3. Gender Steps

In the mission to address gender within CIS, this paper provides different steps toward
gender equality, from gender exploitative to gender transformation, as shown in Figure 2.
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Whilst the steps towards gender equality in CIS are visual “steps”, this does not mean
they are sequential. The outlined steps only show the progression from a less desirable
gender state to a more desirable state of gender inclusion. Different actors, projects,
organizations, or countries may pursue different pathways and trajectories as they move
from an undesirable state to the desired state of gender transformation. It is also possible
to regress to a less desirable gender state. The different step descriptions, which build on
the Swiss Development Cooperation (SDC, 2021) [49] gender guidance, are briefly outlined
in the next section.

Exploitative gender: This approach does not consider gender in designing and plan-
ning development interventions. Women are not targeted by development interventions.
This approach intentionally or unintentionally reinforces or exacerbates gender inequalities
by planning development interventions that exploit rather than promote women’s interests
(Nindi, 1994; Palumbo and Sciurba, 2018) [50,51]. Using this approach will not help women
benefit from CIS interventions.
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Neutral/Blind: This approach does not recognize the role of gender in influencing
development outcomes. Such a view assumes that gender does not impact development
outcomes or interventions. For example, gender-neutral development interventions on
adaptation to climate change around Lake Faguibine created an increased work burden
for women (Djoudi and Brockhaus, 2011) [52]. If this approach is used, it means that the
differential requirements of women in CIS will not be addressed.

Inclusive: This approach includes gender concerns in the designing and implementing
of development interventions. This entails looking at gaps in women’s participation.
Timu and Kramer (2021) [53] illustrate this with a focus on how agricultural insurance
analyses gender gaps before identifying how to increase insurance uptake by women.
Being inclusive might not address equity of outcomes (Timu and Kramer, 2021) [53]. This
approach will begin to address women’s needs in CIS, but it falls short of addressing why
women are disadvantaged. The underlying patriarchal foundation is not questioned.

Empowering: These interventions consider women’s agency to benefit from designing
and implementing development interventions. The Women’s Empowerment in Agriculture
Index (WEAI) framework provides an effort on how empowering agricultural interventions
are across different developing country contexts (Alkire et al., 2013, Aregu, et al., 2018,
Doepke and Tertilt, 2014, Elias et al., 2021, IFPRI, 2012, Kabeer, 1999, Meinzen-Dick et al.,
2017, Murray-Rust et al., 2001, Myers et al, 2022, Njuki et al, 2021, O’Hara and Clement,
2018, Pyburn and van Eerdewijk, 2021, van den Bold et al., 2013) [9,54–65]. Whilst women’s
agency to access CIS will enable their empowerment, it is important to note that CIS on
its own is not adequate. For meaningful empowerment, other factors need to be taken
into account. For instance, the socio-cultural norms governing roles and responsibilities
for women and men need to be better understood and changed. The other considerations
are collective action/group processes and how they meaningfully engage women, ICT
content that addresses women’s priorities and preferences, and formats that are accessible
to women (e.g., pictures in climate advisories). This is important as inclusion of women
into groups, such as Radio Listening Clubs in Rwanda, which went beyond access to
CIS to increase access and control of incomes earned as a result of climate smart agricul-
ture (CSA), was shown to be empowering to women (Ingabire, 2021; Huyer et al., 2019;
Huyer et al., 2021) [66–68].

Transformative: This view realizes the importance of changing social norms, cultural
practices and beliefs at the societal level, to attain gender equality for positive development
outcomes. A gender differentiated CIS approach will shift the loci of the norms and culture
and enable empowering social transformation for women. CIS which is gender blind
will contribute towards the perpetuation of gender inequalities. A transformative lens
entails changing unequal gender relations to promote shared power, control of resources,
decision making and leadership at different levels; and support for women’s and men’s
empowerment is central for this approach. According to IDRC (2018) [69], a gender
transformative approach is “striving towards changes that address the root causes of
gender inequality, moving beyond the individual to the structural” (see also Archambault,
2016, Leder and Sachs, 2019, Cole et al., 2014, Alkire et al.4, 2013, IFPRI, 2012, Jakimow,
2012, Kabeer, 2001, Mayoux and Parpart, 2000, Meinzen-Dick et al., 2017, Njuki et al.,
2021) [54,58,60,63,70–75]. IDRC (2018) [69] further notes that a gender transformative
approach has to be based on a feminist approach, which addresses the following four
principles:

1. Meaningfully include and empower women and girls.
2. Understand diversity and consider the context.
3. Challenge power and promote equality.
4. Design and use research for purposeful action.

The transformative approach is very important for women to benefit from CIS as
it seeks to change norms and agency at a societal level, which curtail the access and
control over benefits from the received information. This approach looks at changing
the whole system instead of tinkering with the gender margins. By virtue of women
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having access to CIS adapted for their specific requirements, this will enable them to make
appropriate responses which will see them benefiting from increased agricultural output,
increased knowledge, and increased opportunities (Huyer et al., 2021) [76]. This will
potentially change norms, agency, and opportunities around what women can and cannot
do (Huyer et al., 2021; IDRC, 2018) [69,76].

3.4. Despite Obstacles, Women Farmers Who Access Climate Information Use and Benefit from It

Whilst women face barriers to accessing CIS, it is important to note that women are
not victims in all instances, as some women are exercising their agency by accessing climate
information and using it for their increased benefit (Huyer et al., 2017) [77]. Agency, which
is an aspect of empowerment, can further be defined as capturing “conscientization—the
emergence of critical awareness and action for change” (Yount et al. 2020:2) [78]. Several
studies have been conducted on how CIS is empowering women. For instance, UNECA
(2018) [79] demonstrated that one of the pathways is through the ‘use of local corporate
partnerships for tailor made CIS dissemination’ and economic empowerment, as was the
case in Nigeria through community radios, use of megaphones, peer to peer learning,
as well as ESOKO’s innovation in Ghana with use of text messages on rainfall patterns,
pricing and appropriate seeds. UN Women (2021) [80] used different pathways, with one
of them being access to finance through digital micro-insurance services to reduce effects
of disasters and increased resilience; under development in Liberia, Mali and Senegal.
Ingabire (2021) [68] noted that radio listening clubs provided an effective pathway for
economic and social empowerment, through access to CIS and improved livelihoods.
Beal et al. (2021) [81] further identified methodological approaches, such as participatory
action research (PAR), as being instrumental in increasing CIS services to women and youths
resulting in group analysis of gender roles and dynamics, along with increased adoption of
climate smart agriculture (CSA). The different pathways are increasing women’s agency
through increased status and leadership in the household and community, resilience
towards climate change, and, increasingly, controlling income earned.

Climate Information Services Have the Potential to Empower Women

As discussed above, gender-responsive climate information services offer an opportu-
nity to transform agricultural production and contribute to the transformation of agrarian
communities. In the long term, they contribute toward positive changes in gender norms.

3.5. Evidence of Positive Example of the Use of CIS by Women

CIS can be used by women as the recently concluded Climate Change Agriculture
and Food Security (CCAFS, 2022) [82] Program has demonstrated that it is possible to use
gendered CIS to empower and transform women’s livelihoods (Huyer et al., 2021) [67].
Some experiences from the field are summarized based on the literature review by Gumucio
et al., 2020. This was one of the most extensive, covering 14 sub-Saharan countries, four
countries from South and South East Asia, one country from Oceania (Papua New Guinea)
and one country from North Africa (Egypt). These studies indicate that it is important to
design interventions considering the differential CIS requirements based on gender. Such
an approach will ensure that women benefit from CIS and improve their livelihoods.

3.5.1. Gender Differences in Access to CIS

Most studies showed the differences in accessing CIS based on the communication
channels. This was more of a response to the provided CIS without basing it on the
gendered demand for the information. This is important to understand as the channels or
the medium of communication will significantly influence whether women will receive the
CIS (Gumucio et al., 2020, Gumucio et al., 2018, Huyer, 2017) [77,83,84].
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3.5.2. Gendered Rates of Access to CIS

The differential access to group processes and differential access to ICT between men
and women were said to be important contextual factors (Gumucio et al., 2020) [83]. These
were further reinforced by socio-cultural norms which shape the differential resources
available to men and women and hence the differential CIS demands. Gumucio et al. further
demonstrate that access to CIS was gendered based on a literature review focusing on the
weather forecast, seasonal forecast, onset forecast, pest and disease early warning, extreme
event forecast, drought early warning, and historical data in Kenya, Malawi, Senegal,
Tanzania, and Uganda (Coulibaly et al., 2017, Coulibaly et al., 2015a, Coulibaly et al., 2015b,
Ngigi, Mueller and Birner, 2017, Twyman et al., 2014). [85–89] These studies, for instance,
demonstrated that there were some CIS that men were statistically significantly more likely
to access than women were. In some instances, women were accessing some CIS statistically
significantly more than men were (Gumucio et al., 2020) [83]. In Rwanda, for instance,
Coulibaly et al. (2017) [85] note that women had more significant access to historical data
than men did. In six districts in Kenya, women had statistically significant better access
to weather forecast data than men did. Whilst CIS is important, it should be integrated
with a broader adaptation approach for food security at the local level. It should also
be seen as a tool for women to plan and control their own production, household and
community activities. This can inform aspects of CIS gender data collection, design, and
implementation to ensure that the gender differential access and use of CIS information are
grounded within the broader gender context (Sterling, 2021) [17].

3.5.3. Access to Information through Media and ICT

Gumucio et al. 2020 note that there is increased access to information through in-
teractive radio and ICT to communicate agriculture and climate information to farmers
(Davis, Tall and Guntuku, 2014, Hampson et al., 2014, Mittal, 2016, Tall, 2014a). [90–93]
Whilst radios and mobile phones are important, men tend to own such communication
channels, which further marginalizes women (CICERO, et al. 2017, Coulibaly et al., 2017,
Hampson et al., 2014, Kyazze et al., 2012, Owusu, Yankson and Frimpong, 2017, Tall, 2014a,
Tall, 2014b, Tall, 2015a, Tall, 2015b, Partey et al., 2020, Stats4SD, 2017) [85,85,91–100]. In in-
stances where women access the radios and mobile phones, some studies have shown that
women are more likely to face technical challenges due to low levels of literacy (Caine et al.,
2015, CICERO, 2017, GSMA, 2012, Partey et al., 2020, Owusu, 2017, Scott, Mckemey and
Batchelor 2004) [94,96,97,101–103]. Therefore, channels for CIS should, in a participatory
manner, evaluate the appropriateness and suitability of the different channels for women’s
specific circumstances.

Gumucio et al. 2020 [84] note that the CCAFS study sites in climate smart villages
in Kaffrine, Senegal showed that women and men had similar rates of use of the types of
climate and weather information except for early drought warning where more men made
use of that information to inform agricultural decisions (Twyman et al., 2014) [89]. Where
gender CIS requirements are taken into account, women can benefit and can have more
climate resilient livelihoods based on the information received.

4. Research Approach

This paper is based on secondary literature review on CIS and gender equality. A spe-
cial focus was on the Consultative Group on International Agricultural Research (CGIAR)
Research Program on Climate Change, Agriculture and Food Security (CCAFS). CCAFS
conducted significant research on Climate Change with a considerable contribution to
Climate Information Services and gender. Phases 1 and 2 of CCAFS began in 2011 and
ended in 2022. The ongoing Accelerating Impacts of CGIAR Climate Research for Africa
(AICCRA) immediately succeeded CCAFS. AICCRA focuses on six countries: Ethiopia,
Ghana, Kenya, Mali, Senegal, and Zambia. The paper is based on a CCAFS follow-up
program that also uses the ongoing AICCRA project to offer a gender equality and so-
cial inclusion (GESI) framework that will inform gender inclusion. The Zambia AICCRA
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activities cover three broad areas, which are: (1) knowledge generation and sharing of ef-
fective CIS, (2) partnerships for delivery, and (3) supporting the uptake of CSA innovations
through piloting

5. Discussion: Barriers to Gender Equality and Inclusion in CIS

Several barriers make it more difficult for women to access CIS. This section is informed
by the IWMI (2020) conceptualization, which was more broadly on gender and agricultural
water management, but neatly speaks to the CIS as well. According to Sterling (2021),
who tried to understand why women are not using agricultural applications, “for digital
technologies to be part of any development solution, practitioners must first address the
myriad of real-life barriers and inequities surrounding technology use” (Sterling, 2021) [17].

5.1. Entry Barriers

Entry barriers stop women from accessing CIS. Such barriers could be illustrated
by the unequal access to assets, such as land, water and financial resources, the lack of
capabilities to pursue investments using CIS and the lack of agency. Lack of agency for
women is usually a result of unequal power dynamics that undermine women’s agency.
Whilst, some women might still exercise agency, such agency is exercised within very
restrictive conditions, which represent significant barriers.

The second set of entry-level barriers includes socially defined roles, identities, re-
sponsibilities, and opportunities, which are complex and further compound inequalities
through the intersection of gender, age, class, race, ethnicity, religion, and caste (IWMI,
2020) [104]. One socially defined barrier takes the form of time poverty, where women
have domestic chores demands on their time in addition to other demands on their time
(Simelton and Kawarazuka, 2019) [105]. One female farmer, cited by Henriksson et al.
(2021: 509) [106] in Malawi remarked, “I am busy working in the household or out in
the field, and not always where my radio is or where the car with the speaker drives
around” (Henriksson et al, 2021) [106].This means that the socially defined roles make it
very difficult for women to access and use CIS, as they already have chores which take up
a significant part of their daily duties. Other barriers include lack of control over use of
the CIS technology, such as radio; lack of input into CIS content and format, and lack of
income to pay for the use of ICT such mobile phones (Huyer et al., 2021; 2019) [18,76].

The third aspect of entry-level barriers is the complex and intersecting barriers. Most
of the societal roles in sub-Saharan Africa comprises of ‘complex inequalities, through
intersections, including gender and age, class, race, ethnicity, religion, caste, and disability
(IWMI 2020:5) [104]. Therefore, women will already be disadvantaged by being women and
not based on their capabilities. The impact of patriarchy also varies and is differentiated
even amongst women in an intersectional manner with the interplay of factors such as age,
level of education, place of residence (rural vs. urban), race, ethnicity, and religion.

Example: Implications for CIS in Zambia.
Accessing CIS faces an intersection of disadvantages making it difficult for women

to access and benefit from CIS. Most of the CIS dissemination mechanisms assume that
the recipient can read and benefit from such information. However, most women tend
to be less educated, not because they do not want to, but because patriarchal norms tend
to give schooling preferences to boys and then girls. Unequal power dynamics might
also undermine women from benefiting from CIS information. Hence, for Zambia, we
recommend a gendered understating of CIS through the agricultural data hub, climate
information systems, and flood and drought indicators.

5.2. Structural Barriers

These are more deeply ingrained barriers. The first set of barriers are on “gender
inequalities across institutions (households, community, local to global market, state and
civil society entities)” (IWMI 2020: 5) [104]. From households, community, local to global
markets, and state and as well as civil society institutional arenas, the gendered rules of
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the game are tilted against women. Therefore, disadvantages for women are multiple and
multi-sited and re-enforce each other. This makes it more difficult for women to access
climate information services. For those who exercise their agency, this will largely be an
uphill fight, as barriers must be removed from the household to the global level.

The second structural barriers are “cultures of privilege, hierarchy and exclusion at
scale and lack of tools to assess and act on dimensions of power” (IWMI, 2020: 5) [104].
Cultures of privilege, which are ingrained in patriarchy, mean that “socially prominent
individuals” (Roncoli et al., 2011) [107] who are enjoying privileges would want to maintain
the status quo. Women who receive the brunt of such cultural privileges might help enforce
the same system for their daughters and daughters-in-law (Carr, Fleming and Kalala,
2016a) [38].

Implications for CIS in Zambia

The structural barrier outlined above makes it difficult for women to access and benefit
from CIS. Whilst the GESI Framework was developed using research data from AICCRA in
Zambia, the framework has global application. Hence, in designing the GESI Framework
globally, such an understanding is important in that it is not just about having the CIS
communicated but understanding the visible and invisible barriers that might make it
challenging for women to use the CIS they access. In this respect, we are also working
with state and non-state partners to leverage for change in the norms and barriers which
negatively affect women.

5.3. Systemic Barriers

Systemic barriers are established based on existing ways of governance or cultural
practices. The first systemic barriers are “climate challenges, agro-ecological specificities
and markets that do not consider the needs and realities of the most marginalized” (IWMI:
2020: 5) [104]. CIS is a response to climate challenges, which might target those who
are best positioned to make the practical changes to adapt to climate change and climate
variability. Such recipients of the solutions tend to be exclusionary, as they do not account
for the requirements of the poor, vulnerable and marginalized amongst whom women are
the majority.

The second systemic barrier is “knowledge, technology and economies that assume
homogeneity, or ignore further inequalities” (IWMI: 5). Lack of differentiation of the re-
cipients of the CIS needs to be sex-disaggregated based on knowledge, technology, and
economies. The CIS needs to differentiate customers so that it is based on a differentiated
understanding of men, women, and other vulnerable groups. A differentiated understand-
ing will enable tailoring solutions for the different target groups. This will be an inclusive
approach as it looks at the various actors and identifies solutions built on their existing
opportunities and limitations instead of a blanket solution that will not be appropriate.

The third systemic barrier is the “distance, disconnect, language, skillsets and other
exclusion barriers that disable individual and/or collective initiatives to transformative
change” (IWMI, 2020: 5) [104]. Women who are far away from the capital, who cannot speak
English, and do not have the skillsets to use and apply CIS cannot benefit. The geography
of the farmers could render them less accessible to those providing CIS. Chambers’ seminal
work on rural development articulately notes the biases by development practitioners
towards easily accessible by road, i.e., roadside biases (Chambers, 1983) [108]. These
challenges, coupled with other barriers at individual and collective levels, will further
prevent women from accessing CIS and make them less likely to transform their lives and
livelihoods in the face of climate change and climate variability. These systemic barriers
reflect an intersection of several systemic barriers that create a vicious cycle of poverty
for women. Unless development interventions have a grounded understanding of such
barriers, well-meaning attempts will not transform livelihoods for women, youths, and
vulnerable communities.
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Table 1 summarizes the opportunities for including gender equality and social inclu-
sion within the CIS within the three CIS components: the agricultural data hub, training,
flood, and drought indicators. The agricultural data hub is a database which will comprise
of the agricultural and climatic data at national level with disaggregation to regional, dis-
trict, ward and community level which will be used for planning and more specifically
for CSA. The table looks at gender considerations in column 1, which is linked to the
assumption. The specific gender activity questions are then paused under the respective
CIS activities.

Table 1. Framework for incorporating Gender in CIS.

Gender Consideration/Indicator

Agricultural Data Hub
This Aims to Provide a

Consolidated Data Hub on
Agriculture, Weather, Climate
and Commodity Markets Data

CIS Training
This Encompasses Training on
Climate Information Systems

Which Will Be Provided to
Government Department Who
Will Further Train the Farmers

Flood and Drought Indicators
These Are Indicators to Be

Developed So That They Will Be
Used for Planning and for the
Implementation of an Early

Warning System

1. Gender Targeting by Design

Assumptions
Who is targeted (men/women)?

Who benefits?
Who is systematically excluded?

(power dynamics between
various social & ethnic groups)

• How was gender considera-
tion taken into account?

• What are the differential
preferences for women,
youths and men?

• Was a gender training needs
assessment conducted (lec-
tures, exercises, hands-on
practical, project work?

• What are the preferred
training needs for women,
youths and men?

• What are the preferred train-
ing modalities for women,
youths and men?

• Are the indicators designed
taking into account women,
youths and men’s interests
into account?

• What was the role of women,
youths and men in deciding
on the indicator focus?

2. Sex disaggregated
data collection

Assumption
Intentionality must be demonstrated

to collect sex-disaggregated data

• Does the Data Hub have sex-
disaggregated data?

• If no sex-disaggregated data
is being collected, what
are plans to ensure that
sex-disaggregated data
is collected?

• Is gender-segregated data
being kept for both the short
term training and embedded
in the educational systems?

• If there is low participation
by women, what is being
done to rectify this?

• Are the indicators sex-
disaggregated?

• Are we able to understand
the differential impact of
drought on women, youths,
and men?

3. Analysis of sex-
disaggregated data

Assumption
Sex-disaggregated data needs to be

analyzed to inform CIS activities and
decision making

• Is the sex-disaggregated
data being analyzed as part
of the Analytics?

• How is gender data
being visualized?

• How are the automated
decisions reflecting
gender analytics?

• Is sex-disaggregated data be-
ing analyzed for climate-
sensitive training?

• If yes, what decisions are be-
ing made by agricultural ex-
tension based on the training
analysis?

• Is sex-disaggregated data be-
ing analyzed?

• What drought and flooding
decisions are being informed
by the analysis?

4. Dissemination technologi-
cal options

Assumption
The technological options selected to
disseminate CIS has implications on

gendered access

• How is the agricultural data
hub going to be accessible to
the different users?

• What is the accessibility of
the technology for women,
youths and men?

• What are the medium for the
different training modules?

• What are the consid-
erations for women,
youths, and men regarding
technological options?

• What is the language used
for training, especially at the
local level?

• When is the training con-
ducted? (Suitable for
women, youths).

• Where is the training
conducted? (gendered
convenience)

• What are the technolog-
ical choices for dissemi-
nating drought and flood
indicators?

• What language is used?
• What is the most appro-

priate technology to reach
women, youths and other
vulnerable people?
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Table 1. Cont.

Gender Consideration/Indicator

Agricultural Data Hub
This Aims to Provide a

Consolidated Data Hub on
Agriculture, Weather, Climate
and Commodity Markets Data

CIS Training
This Encompasses Training on
Climate Information Systems

Which Will Be Provided to
Government Department Who
Will Further Train the Farmers

Flood and Drought Indicators
These Are Indicators to Be

Developed So That They Will Be
Used for Planning and for the
Implementation of an Early

Warning System

5. Ongoing Gender Monitor-
ing, and Empowerment
Evaluation

Assumption
Monitoring and empowerment

evaluation offers an opportunity to
assess gender performance and learn
to make adjustments of the ongoing

activities

• Is there use and access of the
data hub by women, youths
and men?

• What is being done to
encourage women and
youths—if they are not
using the data hub?

• What are the potential com-
plementary pathways for in-
creasing women, youths and
men?

• Do women have knowledge,
resources and agency to
make use of the Agricultural
Data Hub?

• How is training impacting
on women and men?

• What are the emerging de-
mands from women and
men?

• What changes need to be
made to ensure that the in-
terests of women, youths
and men are differentially
addressed?

• Are we tracking sex-
disaggregated data over
time?

• Do women have knowledge,
resources and agency to par-
ticipate and benefit from the
CIS Training?

• What are trends of drought
on women, youths and men?

• How are women, youths and
men being differentially im-
pacted by floods?

• What are the coping mecha-
nisms for drought and flood-
ing for women, youths, and
men?

• What are the possible solu-
tions specifically for women,
youths and men?

• Do women have knowledge,
resources and agency to
make use and benefit from
flood and drought indicators
information?

Implications for CIS at Global Level

Table 1 shows different components of the proposed framework and how the different
gendered systemic barriers could be removed for AICCRA for the agricultural data hub, CIS
training, and flood and drought indicators. Firstly, gender targeting by design, for instance,
seeks to understand who is targeted, who benefits, and who is systematically excluded
and will delve into power dynamics and agency issues. Secondly, sex-disaggregated
data collection is intentionally performed. Thirdly, an analysis of sex-disaggregated data
must be conducted, going beyond collecting data, which are never analyzed. Fourthly,
the dissemination of technological options must be informed by sex-disaggregated data
analysis as this has implications on access to CIS. Fifthly, ongoing gender monitoring and
empowerment evaluation offer an opportunity to evaluate gender advances and draw
upon experiences to fine-tune the ongoing development interventions.

5.4. Linking the GESI Framework with the Transformative Approach

The application of the GESI Framework would be more impactful if it is implemented
in the context of empowerment and gender transformative approach. Transformation tends
to take time, but we believe that the long-term goal of using CIS should be aiming at the
transformation of gender relationships, structural inequalities, agency, leadership, and
decision making and through the changes in norms and cultural practice, not just tinkering
at the margins. Such an approach would address structural inequalities as opposed to the
symptoms of the inequalities. Norms and cultural practices take time to change, and CIS
alone might not be able to change norms and cultural practices. This paper argues that CIS
should be seen as one of the multi-pronged approaches which are contributing towards the
chipping away of norms and cultural practices hindering women from effectively engaging
and transforming food systems within the current climate change context.

Table 2 indicates some of the empowerment and transformation indicators of a trans-
formative approach to CIS.
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Table 2. Indicators for Gender Empowerment and Transformation through CIS.

Empowerment:

• Better access to information to manage agricultural risk
• Better access to information through mobile-based agro-advisories
• Better crop diversification/any change in cropping pattern
• Increased participation in decisions over use of income
• Increased participation in decision making related to changes in agriculture production
• Increased income

Transformation indicators

• Improved participation in village level decision making
• Increase in senior positions held by women/men in community level groups, producer or

youth organizations
• Increased participation in a political program or institution at local/village level
• Increased participation in a political program or institution at sub-national or national level
• Increased confidence in speaking in public

Sources: Abonesh et al., 2022; Alkire et al., 2003; Hariharan et al., 2020. [54,109,110]

6. Conclusions

Climate information services offer a mechanism for the improved resilience for small-
scale farmers’ livelihoods to better cope with climate change and climate variability. The
AICCRA Zambia project, through the agricultural data hub, training, and drought and flood
indicators, provides evidence for enhancing smallholder farmer households. For the CIS
to be gender inclusive and promote resilience for male and female farmers, development
practitioners must ask questions at different stages to ensure that gender considerations and
barriers are removed. The proposed GESI framework offers a mechanism for enhancing
gender transformation within CIS. The removal of barriers will enable women, youths,
men, and people with other vulnerabilities to have equal access to CIS to climate-proof their
agricultural production. Climate services have great potential for transforming women’s
agricultural production in Zambia. If the CIS is built on a patriarchal ecosystem, this will
further reinforce gender biases and stereotypes, further reinforcing the marginalization of
women. Our espoused conceptual framing endeavors to provide a path towards incorpo-
rating gender considerations within CIS and to further enhance food and nutrition security
systems across the whole globe.

7. Recommendations

This paper notes that one of the main challenges global food systems face concerns
climate change and climate variability. Therefore, practitioners might apply our proposed
GESI framework to ensure that any responses to climate change and variability through
CIS enhance equality through transforming production systems to benefit both men and
women. Interventions led by the WorldBank, CGIAR, funding agencies, and national
governments in developing countries need to realize that gender intentionality should be at
the core of such efforts to achieve sustainable development outcomes. Gender intentionality
is not just good to have but is at the core of human-centered food systems transformation.

Author Contributions: Conceptualization, E.M. and I.J.-M.; Methodology, E.M.; Writing—review &
editing, E.M., S.H., N.C., A.R., I.J.-M., N.N.M., S.H.-K.T., S.G., G.N., M.M. and N.N. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was funded by The International Development Association (IDA) of the
World Bank, grant number [P173398].

Acknowledgments: The Accelerating Impact of CGIAR Climate Research for Africa (AICCRA)
project is supported by a grant from the International Development Association (IDA) of the World
Bank. IDA helps the world’s poorest countries by providing grants and low to zero-interest loans



Sustainability 2023, 15, 190 15 of 20

for projects and programs that boost economic growth, reduce poverty, and improve poor people’s
lives. IDA is one of the largest sources of assistance for the world’s 76 poorest countries, 39 of which
are in Africa. Annual IDA commitments have averaged about $21 billion over circa 2017–2020, with
approximately 61 percent going to Africa.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. Connell, R.W. Gender and Power Cambridge; Polity Press: Cambridge, UK; Stanford University Press: Stanford, CA, USA, 1987.
2. Carastathis, A. The Concept of Intersectionality in Feminist Theory. Philos. Compass 2014, 9, 304–314. [CrossRef]
3. Crenshaw, K. Mapping the Margins: Intersectionality, Identity Politics, and Violence against Women of Color. Stanf. Law Rev.

1991, 43, 1241–1299. [CrossRef]
4. Nightingale, A.J. Bounding Difference: Intersectionality and the Material Production of Gender, Caste, Class and Environment in

Nepal. Geoforum 2011, 42, 153–162. [CrossRef]
5. Pirtle, W.N.L.; Wright, T. Structural Gendered Racism Revealed in Pandemic Times: Intersectional Approaches to Understanding

Race and Gender Health Inequities in COVID-19. Gend. Soc. 2021, 35, 168–179. [CrossRef]
6. Autio, A.; Johansson, T.; Motaroki, L.; Minoia, P.; Pellikka, P. Constraints for adopting climate-smart agricultural practices among

smallholder farmers in Southeast Kenya. Agric. Syst. 2021, 194, 103284. [CrossRef]
7. Farnworth, C.R. Gender aware approaches in agricultural programmes: A study of Sida-supported agricultural programmes. In

Swedish International Development Cooperation Agency (Sida) Evaluation; SIDA Headquarters: Sundbyberg, Sweden, 2010.
8. Lawless, S.; Cohen, P.; Mcdougall, C.; Orirana, G.; Siota, F.; Doyle, K. Gender norms and relations: Implications for agency in

coastal livelihoods. Marit. Stud. 2019, 18, 347–358. [CrossRef]
9. O’hara, C.; Clement, F. Power as agency: A critical reflection on the measurement of women’s empowerment in the development

sector. World Dev. 2018, 106, 111–123. [CrossRef]
10. Petesch, P.; Badstue, L.; Prain, G. Gender Norms, Agency, and Innovation in Agriculture and Natural Resource Management: The

GENNOVATE Methodology; CIMMYT: Batan, Mexico, 2018; Available online: https://gender.cgiar.org/publications-data/gender-
norms-agency-and-innovation-agriculture-and-natural-resource-management (accessed on 20 August 2022).

11. Ogletree1, S.M.; Diaz1, P.; Padilla, V. What is Feminism? College Students’ Definitions and Correlates. Curr. Psychol. 2019,
38, 1576–1589. [CrossRef]

12. Donelson, F.E.D. Women’s Experiences: A Psychological Perspective; Mayfield: Mountain View, CA, USA, 1999.
13. Swirsky, J.M.; Angelone, D.J. Femi-Nazis and bra-burning crazies: A qualitative evaluation of contemporary beliefs about

feminism. Curr. Psychol. 2014, 33, 229–245. [CrossRef]
14. Tong, R. Feminist thought in transition: Never a dull moment. Soc. Sci. J. 2007, 44, 23–39. [CrossRef]
15. Chambers, R.; Pacey, A.; Thrupp, L.A. Farmer First: Farmer Innovation and Agricultural Research; Intermediate Technology

Publications: London, UK, 1989; pp. 1–240.
16. Stamp, P. Technology, Gender, and Power in Africa; IDRC: Ottawa, ON, Canada, 1989.
17. STERLING, R. Why Women Aren’t Using Your Ag App. USAID Agrilinks. 2021. Available online: https://www.agrilinks.org/

post/why-women-arent-using-your-ag-app (accessed on 14 January 2022).
18. Huyer, S. ICT in a Changing Climate: A Path towards Gender Transformative Food Security. In Taking Stock: Data and Evidence

on Gender Digital Equality; Hafkin, N., Sey, A., Eds.; United Nations University: Macau, China, 2019; Available online: https:
//i.unu.edu/media/cs.unu.edu/attachment/4040/EQUALS-Research-Report-2019.pdf (accessed on 31 October 2022).

19. Zambia, G. Gender Status Report 2017-19. Lusaka: Ministry of Gender. 2020. Available online: https://www.giz.de/en/
downloads/giz2021_en_Zambia_Gender_Report_2017-2019.pdf (accessed on 14 March 2022).

20. Zambia, G. National Gender Policy. In DEVELOPMENT, Ministry of Gender and Child Development; Government of Zambia:
Lusaka, Zambia, 2014. Available online: http://ngocc.org.zm/download/final-national-gender-policy-2014/ (accessed on 20
August 2022).

21. FAO. National Gender Profile of Agriculture and Rural Livelihoods—Zambia; Country Gender Assessment Series; FAO: Lusaka,
Zambia, 2018; Available online: https://www.fao.org/documents/card/en/c/I8461EN/ (accessed on 20 August 2022).

22. ZICTA (Zambia Information and Communications Technology Authority). “2018 National Survey on Access and Usage of
Information and Communication Technologies by Households and Individuals: A Demand Side Assessment of Access and Usage
of ICTs in Zambia.” ZICTA, Lusaka. 2018. Available online: https://www.zicta.zm/Downloads/publications/2018%20ICT%20
Survey%20_%20Preliminary%20Report.pdf (accessed on 20 July 2022).

23. Ali, A.; Jabeen, U.A.; Nikhitha, M. Impact of ICTs on Agricultural Productivity. Eur. J. Bus. Econ. Account. 2016, 4, 82–92.
24. WORLD BANK. Agriculture & Rural Development. 2022. Available online: https://data.worldbank.org/indicator/SP.RUR.

TOTL?view=chart (accessed on 14 March 2022).
25. Namukombo, J. Information and communication technologies and gender in climate change and green economy: Situating

women’s opportunities and challenges in Zambian policies and strategies. Jamba 2016, 8, 1–7. [CrossRef] [PubMed]

http://doi.org/10.1111/phc3.12129
http://doi.org/10.2307/1229039
http://doi.org/10.1016/j.geoforum.2010.03.004
http://doi.org/10.1177/08912432211001302
http://doi.org/10.1016/j.agsy.2021.103284
http://doi.org/10.1007/s40152-019-00147-0
http://doi.org/10.1016/j.worlddev.2018.02.002
https://gender.cgiar.org/publications-data/gender-norms-agency-and-innovation-agriculture-and-natural-resource-management
https://gender.cgiar.org/publications-data/gender-norms-agency-and-innovation-agriculture-and-natural-resource-management
http://doi.org/10.1007/s12144-017-9718-1
http://doi.org/10.1007/s12144-014-9208-7
http://doi.org/10.1016/j.soscij.2006.12.003
https://www.agrilinks.org/post/why-women-arent-using-your-ag-app
https://www.agrilinks.org/post/why-women-arent-using-your-ag-app
https://i.unu.edu/media/cs.unu.edu/attachment/4040/EQUALS-Research-Report-2019.pdf
https://i.unu.edu/media/cs.unu.edu/attachment/4040/EQUALS-Research-Report-2019.pdf
https://www.giz.de/en/downloads/giz2021_en_Zambia_Gender_Report_2017-2019.pdf
https://www.giz.de/en/downloads/giz2021_en_Zambia_Gender_Report_2017-2019.pdf
http://ngocc.org.zm/download/final-national-gender-policy-2014/
https://www.fao.org/documents/card/en/c/I8461EN/
https://www.zicta.zm/Downloads/publications/2018%20ICT%20Survey%20_%20Preliminary%20Report.pdf
https://www.zicta.zm/Downloads/publications/2018%20ICT%20Survey%20_%20Preliminary%20Report.pdf
https://data.worldbank.org/indicator/SP.RUR.TOTL?view=chart
https://data.worldbank.org/indicator/SP.RUR.TOTL?view=chart
http://doi.org/10.4102/jamba.v8i3.243
http://www.ncbi.nlm.nih.gov/pubmed/29955317


Sustainability 2023, 15, 190 16 of 20

26. DrechseL, P.; Hope, L.; Cofie, O. Gender mainstreaming: Who wins? Gender and irrigated urban vegetable production in West
Africa. wH2O J. Gend. Water 2013, 2, 15–17.

27. Klingenalicia, N.; Hammond, A.; Srinivasan, S. Putting Women and Girls at the Center of Digital Development. Digital
Development. 2021. Available online: https://blogs.worldbank.org/digital-development/putting-women-and-girls-center-
digital-development (accessed on 6 January 2022).

28. Maharjan, A.; Bauer, S.; Knerr, B. Do Rural Women Who Stay Behind Benefit from Male Out-migration? A Case Study in the Hills
of Nepal. Gend. Technol. Dev. 2012, 16, 95–123. [CrossRef]

29. Shrum, B.P.; Miller, W. The Gender Digital Divide in the Research Sectors of Ghana, Kenya, and Kerala. Gend. Technol. Dev. 2011,
15, 25–52.

30. CGIAR 2021. TOWARD A DIGITAL ONE CGIAR: Strategic Research on Digital Transformation in Food, Land, and Water
Systems in a Climate Crisis. CGIAR, Platform for Big Data in Agriculture. 2021. Available online: https://repository.cimmyt.org/
handle/10883/21850 (accessed on 10 March 2022).

31. Spielman, D.; Lecoutere, E.; Makhija, S.; Van Campenhout, B. Information and Communications Technology (ICT) and Agricul-
tural Extension in Developing Countries. Annu. Rev. Resour. Econ. 2021, 13, 177–201. [CrossRef]

32. Mapedza, E.; Tagutanazvo, E.M.; Van Koppen, B.; Manyamba, C. Agricultural water management in matrilineal societies in
Malawi: Landownership and implications for collective action. In Water Governance and Collective Action—Multi-Scale Challenges;
Suhardiman, D., Nicol, A., Mapedza, E., Eds.; Routledge: London, UK; Taylor and Francis Group: New York, NY, USA, 2017;
pp. 82–95.

33. McOmber, C.; Panikowski, A.; McKune, S.; Bartels, W.; Russo, S. Investigating Climate Information Services through a Gendered
Lens; CCAFS Working Paper no. 42.; CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS):
Copenhagen, Denmark, 2013; Available online: www.ccafs.cgiar.org (accessed on 25 September 2022).

34. Ouedraogo, A.; Egyir, I.S.; Ouedraogo, M.; Jatoe, J.B.D. Farmers’ Demand for Climate Information Services: A Systematic Review.
Sustainability 2022, 14, 9025. [CrossRef]

35. Peters, P. Land appropriation, surplus people and a battle over visions of agrarian futures in Africa. J. Peasant Stud. 2013,
40, 537–562. [CrossRef]

36. Peters, P.E. Gender and Broadening Access to Land and Water in Southern Africa, Broadening Access and Strengthening Input
Market Systems. 2002. Available online: https://pdf.usaid.gov/pdf_docs/pnacs336.pdf (accessed on 20 August 2022).

37. Ahlers, R.; Zwarteveen, M. The water question in feminism: Water control and gender inequities in neo-liberal era. Gend. Place
Cult. A J. Fem. Geogr. 2009, 16, 409–426. [CrossRef]

38. Carr, E.R.; Onzere, S.; Kalala, T.; Kwame, N.O.-D.; Rosko, H. Assessing Mali’s l’Agence Nationale de La Météorologie’s (Mali Meteo)
Agrometeorological Advisory Program: Final Report in the Farmer Use of Advisories and the Implications for Climate Service Design;
Development Experience Clearinghouse: Washington, DC, USA, 2015.

39. Carr, E.R.; Fleming, G.; Kalala, T. Understanding women’s needs for weather and climate information in agrarian settings: The
case of Ngetou Maleck, Senegal. Weather. Clim. Soc. 2016, 8, 247–264. [CrossRef]

40. Carr, E.R.; Owusu-Daaku, K. The shifting epistemologies of vulnerability in climate services for development: The case of Mali’s
agrometeorological advisory programme. Area 2016, 48, 7–17. [CrossRef]

41. Dzanku, F.M.; Tsikata, D.; Ankrah, D.A. The gender and geography of agricultural commercialization: What implications for the
food security of Ghana’s smallholder farmers? J. Peasant Stud. 2021, 48, 1507–1536. [CrossRef]

42. Fortmann, L.A.; Bruce, J. You Have to Know Who Controls the Land and Trees People Use: Gender, Tenure and the
Environment. Harare: Centre For Applied Social Sciences, University of Zimbabwe (UZ). 1993. Available online:
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/7574/Fortmann%2c%20Louise%20%26%20Bruce%
2c%20John%20%20%20%20CASS%20Occasional%20Paper.pdf?sequence=1&isAllowed=y (accessed on 20 August 2022).

43. Huyer, S. Closing the Gender Gap in Agriculture. Gender. Technol. Dev. 2016, 20, 105–116.
44. Leder, S.; Clement, F.; Karki, E. Reframing women’s empowerment in water security programmes in western Nepal. Gend. Dev.

2017, 25, 235–251. [CrossRef]
45. Quisumbing, A.; Kumar, N. Land Rights Knowledge and Conservation in Rural Ethiopia: Mind the Gender Gap International Food Policy

Research Institute (IFPRI) Discussion Paper No. 01386); IFPRI: Washington, DC, USA, 2014; Available online: https://www.ifpri.
org/publication/land-rights-knowledge-and-conservation-rural-ethiopia-mind-gender-gap (accessed on 22 August 2022).

46. Quisumbing, A.R. Household Decisions, Gender, and Development. A Synthesis of Recent Research; International Food Policy Research
Institute (IFPRI), International Food Policy Research Institute: Washington, DC, USA, 2003.

47. Sundberg, J. Feminist Political Ecology. In The International Encyclopedia of Geography; Richardson, D., Goodchild, M.F., Kobayashi,
A., Liu, W., Marston, R.A., Eds.; John Wiley & Sons, Ltd.: Hoboken, NJ, USA, 2017.

48. Blackden, C.M.; Wodon, Q. Gender, Time Use, and Poverty in Sub-Saharan Africa; Working Paper Number 73; WorldBank: Washing-
ton, DC, USA, 2006.

49. SDC. Swiss Development Cooperation. Gender Equality Toolbox: Instruments for Gender Mainstreaming. 2022. Available online:
https://www.eda.admin.ch/deza/en/home/themes-sdc/gender-equality/instruments-gender-mainstreaming.html.

50. Nindi, B.C. AGRICULTURE, GENDER AND EXPLOITATION: WITH EXAMPLE FROM SOUTHERN AFRICA. J. East. Afr. Res.
Dev. 1994, 24, 35–41.

https://blogs.worldbank.org/digital-development/putting-women-and-girls-center-digital-development
https://blogs.worldbank.org/digital-development/putting-women-and-girls-center-digital-development
http://doi.org/10.1177/097185241101600105
https://repository.cimmyt.org/handle/10883/21850
https://repository.cimmyt.org/handle/10883/21850
http://doi.org/10.1146/annurev-resource-101520-080657
www.ccafs.cgiar.org
http://doi.org/10.3390/su14159025
http://doi.org/10.1080/03066150.2013.803070
https://pdf.usaid.gov/pdf_docs/pnacs336.pdf
http://doi.org/10.1080/09663690903003926
http://doi.org/10.1175/WCAS-D-15-0075.1
http://doi.org/10.1111/area.12179
http://doi.org/10.1080/03066150.2021.1945584
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/7574/Fortmann%2c%20Louise%20%26%20Bruce%2c%20John%20%20%20%20CASS%20Occasional%20Paper.pdf?sequence=1&isAllowed=y
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/7574/Fortmann%2c%20Louise%20%26%20Bruce%2c%20John%20%20%20%20CASS%20Occasional%20Paper.pdf?sequence=1&isAllowed=y
http://doi.org/10.1080/13552074.2017.1335452
https://www.ifpri.org/publication/land-rights-knowledge-and-conservation-rural-ethiopia-mind-gender-gap
https://www.ifpri.org/publication/land-rights-knowledge-and-conservation-rural-ethiopia-mind-gender-gap
https://www.eda.admin.ch/deza/en/home/themes-sdc/gender-equality/instruments-gender-mainstreaming.html


Sustainability 2023, 15, 190 17 of 20

51. Palumbo, L.; Sciurba, A. The Vulnerability to Exploitation of Women Migrant Workers in Agriculture in the EU: The Need for a Human
Rights and Gender-Based Approach; EU, Policy Department for Citizens’ Rights and Constitutional Affairs Directorate General for
Internal Policies of the Union: Brussels, Belgium, 2018; Available online: https://www.europarl.europa.eu/RegData/etudes/
STUD/2018/604966/IPOL_STU(2018)604966_EN.pdf (accessed on 20 August 2022).

52. Djoudi, H.; Brockhaus, M. Is adaptation to climate change gender neutral? Lessons from communities dependent on livestock
and forests in northern Mali. Int. For. Rev. 2011, 13, 123–134. [CrossRef]

53. Timu, A.; Kramer, B. Gender-Inclusive, Responsive and -Transformative Agricultural Insurance: A Literature Review; CCAFS Working
Paper no. 417; CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen, The
Netherlands, 2021.

54. Alkire, S.; Meinzen-Dick, R.; Peterman, A.; Quisumbing, A.R.; Seymour, G.; Vaz, D.A. The Women’s Empowerment in Agriculture
Index. World Dev. 2013, 52, 10. [CrossRef]

55. Aregu, L.; Choudhury, A.; Rajaratnam, S.; Locke, C.; Mcdougall, C. Gender Norms and Agricultural Innovation: Insights from Six
Villages in Bangladesh. J. Sustain. Dev. 2018, 11, 270–287. [CrossRef]

56. Doepke, M.; Tertilt, M. Does Female Empowerment Promote Economic Development? Working Paper Series; National Bureau Of
Economic Research 1050 Massachusetts Avenue: Cambridge, MA, USA, 2014; Available online: https://www.nber.org/papers/
w19888 (accessed on 20 August 2022).

57. Elias, M.; Cole, S.M.; Quisumbing, A.; Valencia, A.M.P.; Meinzen-Dick, R.; Twyman, J. Assessing women’s empowerment in
agricultural research. In Advancing Gender Equality through Agricultural and Environmental Research: Past, Present, and Future;
Pyburn, R., Van Eerdewijk, A., Eds.; IFPRI: Washington, DC, USA, 2021; pp. 329–343.

58. IFPRI. Women’s Empowerment in Agriculture Index; IFPRI: Washington, DC, USA, 2012; Available online: https://www.ifpri.org/
publication/womens-empowerment-agriculture-index#:~{}:text=The%20Women\T1\textquoterights%20Empowerment%20
in%20Agriculture,overcome%20those%20obstacles%20and%20constraints (accessed on 20 August 2022).

59. Kabeer, N. Resources, agency, achievements: Reflections on the measurement of women’s empowerment. Dev. Change 1999,
30, 435–464. [CrossRef]

60. Meinzen-Dick, R.; Quisumbing, A.; Doss, C.; Theis, S. Women’s Land Rights as a Pathway to Poverty Reduction A Framework and
Review of Available Evidence; IFPRI Discussion Paper 01663; IFPRI: Washington, DC, USA, 2017; Available online: https://www.
ifpri.org/publication/womens-land-rights-pathway-poverty-reduction-framework-and-review-available-evidence (accessed on
11 June 2022).

61. Murray-Rust, H.; Memon, Y.; Talpur, M. Empowerment of Farmer Organizations: Case Study of Farmer Managed Irrigated Agriculture
Project, Sindh; International Water Management Institute (IWMI): Lahore, Pakistan, 2001; Available online: https://www.iwmi.
cgiar.org/publications/iwmi-working-papers/iwmi-working-paper-19/ (accessed on 20 August 2022).

62. Myers, E.; Baek, Y.; Ramani, G.; Heckert, J. Not just a Drop in the Bucket: Measuring Women’s Empowerment in Water, Sanitation, and
Hygiene; IFPRI Info Note; IFPRI: Washington, DC, USA, 2022; Available online: https://www.ifpri.org/publication/not-just-
drop-bucket-measuring-womens-empowerment-water-sanitation-and-hygiene (accessed on 20 August 2022).

63. Njuki, J.; Eissler, S.; Malapit, H.; Meinzen-Dick, R.; Bryan, E.; Quisumbing, A. A Review of Evidence on Gender Equality, Women’s
Empowerment, and Food Systems; IFPRI: Washington, DC, USA, 2021; Available online: https://www.ifpri.org/publication/review-
evidence-gender-equality-womens-empowerment-and-food-systems (accessed on 17 January 2022).

64. Pyburn, R.; Van Eerdewijk, A. A CGIAR Research through an Equality and Empowerment Lens. In Advancing Gender Equality
through Agricultural and Environmental Research: Past, Present, and Future; Pyburn, R., Van Eerdewijk, A., Eds.; IFPRI: Washington
DC, USA, 2021.

65. Van Den Bold, M.; Quisumbing, A.R.; Gillespie, S. Women’s Empowerment and Nutrition: An Evidence Review IFPRI Discussion Paper;
International Food Policy Research Institute: Washington, DC, USA, 2013; Available online: https://www.ifpri.org/publication/
women%E2%80%99s-empowerment-and-nutrition-evidence-review (accessed on 4 January 2022).

66. Huyer, S. Gender-Smart Agriculture: An Agenda for Gender and Socially Inclusive Climate-Resilient Agriculture; CCAFS Working Paper
No.404; GIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen, The Netherlands,
2021; Available online: https://cgspace.cgiar.org/handle/10568/117523 (accessed on 31 October 2022).

67. Huyer, S.; Gumucio, T.; Chanana, N.; Cramer, L.; Mungai, C.; Ouedraogo, M.; Simelton, E.; Tavenner, K.; Twyman, J. Learning and
Action for Gender-Transformative Climate-Smart Agriculture; CCAFS Working Paper; CCAFS: Wageningen, The Netherlands, 2019;
Available online: https://cgspace.cgiar.org/bitstream/handle/10568/105556/Learning%20and%20action%20for%20gender%
20transformative%20CSA.pdf (accessed on 20 August 2022).

68. Ingabire, C. Closing Gender Gaps in Farmers’ Access to Climate Information: The Case of Radio Listeners Clubs (RLCs) in Rwanda,
Preliminary Results of a Mixed-Method Analysis; CCAFS Info Note; CGIAR Research Program on Climate Change, Agriculture and
Food Security (CCAFS): Wageningen, The Netherlands, 2021; Available online: https://cgspace.cgiar.org/bitstream/handle/10
568/114258/CCAFS%20Info%20Note%20RLCDraft_Final-CI_JT.pdf (accessed on 25 September 2022).

69. IDRC. Using Research for Gender Transformative Change; IDRC: Ottawa, ON, Canada, 2018; Available online: https://www.idrc.ca/
sites/default/files/sp/Documents%20EN/using_research_for_gender-transformative_change.pdf (accessed on 20 August 2022).

70. Archambault, C.S. Re-creating the commons and re-configuring Maasai women’s roles on the rangelands in the face of fragmenta-
tion. Int. J. Commons 2016, 10, 728–746. [CrossRef]

https://www.europarl.europa.eu/RegData/etudes/STUD/2018/604966/IPOL_STU(2018)604966_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2018/604966/IPOL_STU(2018)604966_EN.pdf
http://doi.org/10.1505/146554811797406606
http://doi.org/10.1016/j.worlddev.2013.06.007
http://doi.org/10.5539/jsd.v11n4p270
https://www.nber.org/papers/w19888
https://www.nber.org/papers/w19888
https://www.ifpri.org/publication/womens-empowerment-agriculture-index#:~{}:text=The%20Women\T1\textquoteright s%20Empowerment%20in%20Agriculture,overcome%20those%20obstacles%20and%20constraints
https://www.ifpri.org/publication/womens-empowerment-agriculture-index#:~{}:text=The%20Women\T1\textquoteright s%20Empowerment%20in%20Agriculture,overcome%20those%20obstacles%20and%20constraints
https://www.ifpri.org/publication/womens-empowerment-agriculture-index#:~{}:text=The%20Women\T1\textquoteright s%20Empowerment%20in%20Agriculture,overcome%20those%20obstacles%20and%20constraints
http://doi.org/10.1111/1467-7660.00125
https://www.ifpri.org/publication/womens-land-rights-pathway-poverty-reduction-framework-and-review-available-evidence
https://www.ifpri.org/publication/womens-land-rights-pathway-poverty-reduction-framework-and-review-available-evidence
https://www.iwmi.cgiar.org/publications/iwmi-working-papers/iwmi-working-paper-19/
https://www.iwmi.cgiar.org/publications/iwmi-working-papers/iwmi-working-paper-19/
https://www.ifpri.org/publication/not-just-drop-bucket-measuring-womens-empowerment-water-sanitation-and-hygiene
https://www.ifpri.org/publication/not-just-drop-bucket-measuring-womens-empowerment-water-sanitation-and-hygiene
https://www.ifpri.org/publication/review-evidence-gender-equality-womens-empowerment-and-food-systems
https://www.ifpri.org/publication/review-evidence-gender-equality-womens-empowerment-and-food-systems
https://www.ifpri.org/publication/women%E2%80%99s-empowerment-and-nutrition-evidence-review
https://www.ifpri.org/publication/women%E2%80%99s-empowerment-and-nutrition-evidence-review
https://cgspace.cgiar.org/handle/10568/117523
https://cgspace.cgiar.org/bitstream/handle/10568/105556/Learning%20and%20action%20for%20gender%20transformative%20CSA.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/105556/Learning%20and%20action%20for%20gender%20transformative%20CSA.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/114258/CCAFS%20Info%20Note%20RLCDraft_Final-CI_JT.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/114258/CCAFS%20Info%20Note%20RLCDraft_Final-CI_JT.pdf
https://www.idrc.ca/sites/default/files/sp/Documents%20EN/using_research_for_gender-transformative_change.pdf
https://www.idrc.ca/sites/default/files/sp/Documents%20EN/using_research_for_gender-transformative_change.pdf
http://doi.org/10.18352/ijc.685


Sustainability 2023, 15, 190 18 of 20

71. Cole, S.M.; Van Koppen, B.; Puskur, R.; Estrada, N.; De Clerck, F.; Baidu-Forson, J.J.; Remans, R.; Mapedza, E.; Longley, C.;
Muyaule, C.; et al. Collaborative Effort to Operationalize the Gender Transformative Approach in the Barotse Floodplain; WorldFish:
Penang, Malaysia, 2014; Available online: https://digitalarchive.worldfishcenter.org/handle/20.500.12348/222 (accessed on 17
January 2022).

72. Jakimow, T. A site for the empowerment of women? The clash of patriarchal values and development norms in a family-based
NGO. Ethnography 2012, 13, 213–235. [CrossRef]

73. Kabeer, N. Reflections on the measurement of women’s empowerment. In Discussing Women’s Empowerment: Theory and Practice;
Novum Grafiska AB, Sida: Stockholm, Sweden, 2001.

74. Leder, S.; Sachs, C.E. Gender, Agriculture and Agrarian Transformations; Routledge: London, UK, 2019.
75. Mayoux, C.I.; Parpart, J.L. The Participatory Empowerment Approach to Gender and Development: Panacea or Illusion? Dalhousie

University: Halifax, NS, USA, 2000.
76. Huyer, S.; Gumucio, T.; Tavenner, K.; Acosta, M.; Chanana, N.; Khatri-Chhetri, A.; Mungai, C.; Ouedraogo, M.; Otieno, G.; Radeny,

M.; et al. From vulnerability to agency: Gender equality in climate adaptation and mitigation. In Advancing Gender Equality
through Agricultural and Environmental Research: Past, Present and Future; Pyburn, R., Van Eerdewijk, A., Eds.; IFPRI: Washington,
DC, USA, 2021; Available online: https://www.ifpri.org/publication/vulnerability-agency-climate-adaptation-and-mitigation
(accessed on 31 October 2022).

77. Huyer, S.; Hansen, J.; Rose, A.; Vaughan, C.; Van Huysen, T. What We Know about Gender and Rural Climate Services: Preliminary
Findings and Guidance; CCAFS Info Note; CCAFS: Cali, Colombia, 2017; Available online: https://ccafs.cgiar.org/resources/
publications/what-we-know-about-gender-and-rural-climate-services-preliminary (accessed on 20 August 2022).

78. Yount, K.M.; Khan, Z.; Miedema, S.; Cheong, Y.F.; Naved, R.T. The Women’s Agency Scale 61 (Was-61): A Comprehensive
Measure of Women’s Intrinsic, Instrumental, and Collective Agency (August 9, 2020). 2020. Available online: https://ssrn.com/
abstract=3670180 (accessed on 20 December 2022). [CrossRef]

79. UNECA. Enhancing Gender Engagement in the Uptake and Use of Climate Information and Services (CIS), Work-
shop Report, Held in Accra, Ghana, UNECA, Addis Ababa, Ethiopia, 11–12 December 2018. Available online: https:
//www.uneca.org/sites/default/files/Gender/CIS/enhancing_gender_engagement_in_the_uptake_and_use_of_climate_
information_and_services_cis_-_consultative_workshop_report.pdf (accessed on 25 September 2022).

80. UN Women. Empowering Women through Climate-Resilient Agriculture in West and Central Africa Key Results of un Women’s Flagship
Programme; UN Women: New York, NY, USA, 2021.

81. Beal, C.; Castellanos, A.; Martinez, J.D.; Ouedraogo, M.; Recha, J.; Ambaw, G.; Tesfaye, A.; Nigussie, A.; Läderach, P.;
Bonilla-Findji, O. Lessons Learned on Participatory Action Research to Adoption of Climate Smart Agricultural Options
with an Emphasis on Gender and Social Inclusion. Wageningen, the Netherlands: CGIAR Research Program on Climate
Change, Agriculture and Food Security (CCAFS). 2021. Available online: https://cgspace.cgiar.org/bitstream/handle/10
568/117692/WP416%20-%20Lessons%20Learned%20on%20PAR%20to%20Adoption%20of%20CSA%20Options%20with%20
Emphasis%20on%20Gender%20and%20Social%20Inclusion%20Across%20the%205%20CCAFS%20Regions.pdf (accessed on 25
September 2022).

82. CCAFS. The CGIAR Research Program on Climate Change, Agriculture and Food Security. 2022. Available online: https:
//ccafs.cgiar.org/about-us (accessed on 29 October 2022).

83. Gumucio, T.; Hansen, J.; Huyer, S.; Van Huysen, T. Gender-responsive rural climate services: A review of the literature. Clim. Dev.
2020, 12, 241–254. [CrossRef]

84. Gumucio, T.; Huyer, S.; Hansen, J.; Simelton, E.; Partey, S.; Schwager, S. Inclusion of Gender Equality in Monitoring and Evaluation of
Climate Services; CCAFS; CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen,
The Netherlands, 2018; Available online: https://cgspace.cgiar.org/handle/10568/99021 (accessed on 20 August 2022).

85. Coulibaly, J.Y.; Birachi, E.A.; Kagabo, D.M.; Mutua, M. Climate Services for Agriculture in Rwanda: Baseline Survey Report; CCAFS
Working Paper no. 202.; CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen,
The Netherlands, 2017; Available online: https://ccafs.cgiar.org/resources/publications/climate-services-agriculture-rwanda-
baseline-survey-report (accessed on 20 March 2022).

86. Coulibaly, J.Y.; Kundhlande, G.; Tall, A.; Kaur, H.; Hansen, J. What Climate Services Do Farmers and Pastoralists Need in Malawi?
Baseline Study for the GFCS Adaptation Program in Africa; CCAFS Working Paper no. 112.; CGIAR Research Program on Climate
Change, Agriculture and Food Security (CCAFS): Wageningen, The Netherlands, 2015; Available online: https://ccafs.cgiar.org/
resources/publications/which-climate-services-do-farmers-and-pastoralists-need-malawi (accessed on 20 March 2022).

87. Coulibaly, J.Y.; Mango, J.; Swamila, M.; Tall, A.; Kaur, H.; Hansen, J. What Climate Services Do Farmers and Pastoralists Need
in Tanzania? Baseline Study for the GFCS Adaptation Program in Africa; CCAFS Working Paper no. 110.; CGIAR Research
Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen, The Netherlands, 2015; Available online:
https://ccafs.cgiar.org/resources/publications/what-climate-services-do-farmers-and-pastoralists-need-tanzania (accessed on
20 August 2022).

88. Ngigi, M.W.; Mueller, U.; Birner, R. Gender differences in climate change adaptation strategies and participation in group-based
approaches: An intra-household analysis from rural Kenya. Ecol. Econ. 2017, 138, 99–108. [CrossRef]

https://digitalarchive.worldfishcenter.org/handle/20.500.12348/222
http://doi.org/10.1177/1466138111420507
https://www.ifpri.org/publication/vulnerability-agency-climate-adaptation-and-mitigation
https://ccafs.cgiar.org/resources/publications/what-we-know-about-gender-and-rural-climate-services-preliminary
https://ccafs.cgiar.org/resources/publications/what-we-know-about-gender-and-rural-climate-services-preliminary
https://ssrn.com/abstract=3670180
https://ssrn.com/abstract=3670180
http://doi.org/10.2139/ssrn.36701809
https://www.uneca.org/sites/default/files/Gender/CIS/enhancing_gender_engagement_in_the_uptake_and_use_of_climate_information_and_services_cis_-_consultative_workshop_report.pdf
https://www.uneca.org/sites/default/files/Gender/CIS/enhancing_gender_engagement_in_the_uptake_and_use_of_climate_information_and_services_cis_-_consultative_workshop_report.pdf
https://www.uneca.org/sites/default/files/Gender/CIS/enhancing_gender_engagement_in_the_uptake_and_use_of_climate_information_and_services_cis_-_consultative_workshop_report.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/117692/WP416%20-%20Lessons%20Learned%20on%20PAR%20to%20Adoption%20of%20CSA%20Options%20with%20Emphasis%20on%20Gender%20and%20Social%20Inclusion%20Across%20the%205%20CCAFS%20Regions.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/117692/WP416%20-%20Lessons%20Learned%20on%20PAR%20to%20Adoption%20of%20CSA%20Options%20with%20Emphasis%20on%20Gender%20and%20Social%20Inclusion%20Across%20the%205%20CCAFS%20Regions.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/117692/WP416%20-%20Lessons%20Learned%20on%20PAR%20to%20Adoption%20of%20CSA%20Options%20with%20Emphasis%20on%20Gender%20and%20Social%20Inclusion%20Across%20the%205%20CCAFS%20Regions.pdf
https://ccafs.cgiar.org/about-us
https://ccafs.cgiar.org/about-us
http://doi.org/10.1080/17565529.2019.1613216
https://cgspace.cgiar.org/handle/10568/99021
https://ccafs.cgiar.org/resources/publications/climate-services-agriculture-rwanda-baseline-survey-report
https://ccafs.cgiar.org/resources/publications/climate-services-agriculture-rwanda-baseline-survey-report
https://ccafs.cgiar.org/resources/publications/which-climate-services-do-farmers-and-pastoralists-need-malawi
https://ccafs.cgiar.org/resources/publications/which-climate-services-do-farmers-and-pastoralists-need-malawi
https://ccafs.cgiar.org/resources/publications/what-climate-services-do-farmers-and-pastoralists-need-tanzania
http://doi.org/10.1016/j.ecolecon.2017.03.019


Sustainability 2023, 15, 190 19 of 20

89. Twyman, J.; Green, M.; Bernier, Q.; Kristjanson, P.; Russo, S.; Tall, A.; Ndourba, Y. Gender and Climate Change Perceptions, Adaptation
Strategies, and Information Needs Preliminary Results from Four Sites in Africa; CCAFS Working Paper no. 83; CGIAR Research
Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen, The Netherlands, 2014.

90. Davis, A.; Tall, A.; Guntuku, D. Reaching the Last Mile: Best Practices in Leveraging ICTs to Communicate Climate Information at Scale to
Farmers; CCAFS Working Paper no. 70.; CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS):
Wageningen, The Netherlands, 2014; Available online: https://ccafs.cgiar.org/resources/publications/reaching-last-mile-best-
practices-leveraging-power-icts-communicate (accessed on 20 August 2022).

91. Hampson, K.J.; Chapota, R.; Emmanuel, J.; Tall, A.; Huggins-Rao, S.; Leclair, M.; Hansen, J. Delivering climate services for
farmers and pastoralists through interactive radio: Scoping report for the GFCS Adaptation. In Programme in Africa; CCAFS
Working Paper no. 111; CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS): Wageningen,
The Netherlands, 2014; Available online: https://cgspace.cgiar.org/handle/10568/65728 (accessed on 20 August 2022).

92. Mittal, S. Role of mobile phone-enabled climate information services in gender-inclusive agriculture. Gender. Technol. Dev. 2016,
20, 200–217. [CrossRef]

93. Tall, A.; Hansen, J.; Jay, A.; Campbell, B.; Kinyangi, J.; Aggarwal, P.K.; Zougmoré, R. Scaling up Climate Services for Farmers: Mission
Possible. Learning from Good Practice in Africa and South Asia; CCAFS Report No. 13; CGIAR Research Program on Climate Change,
Agriculture and Food Security, CCAFS: Wageningen, The Netherlands, 2014; Available online: https://ccafs.cgiar.org/resources/
publications/scaling-climate-services-farmers-mission-possible-learning-good (accessed on 9 June 2022).

94. CICERO. Evaluating User Satisfaction with Climate Services in Tanzania 2014–2016: Summary Report to the Global Framework for Climate
Services Adaptation Programme in Africa; CICERO: Oslo, Norway, 2017.

95. Kyazze, F.B.; Owoyesigire, B.; Kristjanson, P.; Chaudhury, M. Using a Gender Lens to Explore Farmers’ Adaptation Options in
the Face of a Changing Climate: Results of a Pilot Study in Uganda; CCAFS Working Paper No. 26; CGIAR Research Program
on Climate Change, Agriculture and Food Security (CCAFS): Wageningen, The Netherlands, 2012; Available online: https:
//cgspace.cgiar.org/handle/10568/23017 (accessed on 20 August 2022).

96. Owusu, A.B.; Yankson, P.W.K.; Frimpong, S. Smallholder farmers’ knowledge of mobile telephone use: Gender perspectives and
implications for agricultural market development. Prog. Dev. Stud. 2017, 18, 1–16. [CrossRef]

97. Partey, S.T.; Dakorah, A.D.; Zougmore, R.B.; Ouedraogo, M.; Nyasimi, M.; Kotey, G.; Huyer, S. Gender and climate risk
management: Evidence of climate information use in Ghana. Clim. Change 2020, 158, 61–75. [CrossRef]

98. STATS4SD. Evaluation of Climate Services Interventions in the GFCS Adaptation Programme for Africa: Beneficiary Assessment
Final Evaluation Summary Report. 2017. Available online: https://gfcs.wmo.int/sites/default/files/projects/Global%20
Framework%20for%20Climate%20Services%20Adaptation%20Programme%20in%20Africa%20%28GFCS%20APA%29%2C%
20Phase%20I%2C%20-%20Building%20Resilience%20in%20Disaster%20Risk%20Management%2C%20Food%20Security%20
and%20Health/Final-report_1-Nov-2017-min.pdf (accessed on 26 February 2022).

99. Tall, A.; Kaur, H.; Hansen, J.; Halperin, M. Malawi Summary of Baseline Studies: Country Report for the GFCS Adaptation Program
in Africa; CCAFS Working Paper no. 123; CGIAR Research Program on Climate Change, Agriculture and Food Security
(CCAFS): Wageningen, The Netherlands, 2015; Available online: https://cgspace.cgiar.org/handle/10568/67284 (accessed on 14
March 2022).

100. Tall, A.; Kristjanson, P.; Chaudhury, M.; Mckune, S.; Zougmore, R. Who Gets the Information? Gender, Power and Equity
Considerations in the Design of Climate Services for Farmers; CCAFS Working Paper No. 89; CGIAR Research Program
on Climate Change, Agriculture and Food Security (CCAFS): Wageningen, The Netherlands, 2014; Available online:
https://ccafs.cgiar.org/resources/publications/who-gets-information-gender-power-and-equity-considerations-design#:
~{}:text=gets%20the%20information%3F-,Gender%2C%20power%20and%20equity%20considerations%20in%20the,of%20
climate%20services%20for%20farmers&text=Central%20to%20understanding%20the%20usefulness,of%20who%20receives%
20what%20information (accessed on 20 August 2022).

101. Caine, A.; Dorward, P.; Clarkson, G.; Evans, N.; Canales, C.; Stern, D. Review of Mobile Applications That Involve the Use of
Weather and Climate Information: Their Use and Potential for Smallholder Farmers; CCAFS Working Paper no.150; CGIAR Research
Program on Climate Change, Agriculture and Food Security (CCAFS): Wagenigen, The Netherlands, 2015; Available online:
https://ccafs.cgiar.org/resources/publications/mobile-applications-weather-and-climate-information-their-use-and (accessed
on 10 March 2022).

102. GSMA. Striving and Surviving: Exploring the Lives of Women at the Base of the Pyramid. Australian AID.; USAID. 2012.
Available online: https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_Striving_
and_Surviving-Exploring_the_Lives_of_BOP_Women.pdf (accessed on 20 August 2022).

103. Scott, N.; Mckemey, K.; Batchelor, S.J. The use of telephones amongst the poor in Africa: Some gender implications. Gend. Technol.
Dev. 2004, 8, 185–207. [CrossRef]

104. IWMI. IWMI Gender and Inclusion Strategy 2020–2023: New Landscapes of Water Equality and Inclusion; International Water
Management Institute (IWMI): Sri Lanka, Colombo, 2020; Available online: https://www.iwmi.cgiar.org/about/iwmi-gender-
and-inclusion-strategy-2020-2023/ (accessed on 20 August 2022).

105. Simelton, E.; Kawarazuka, N. When the strong arms leave the farms. In Proceedings of the Seeds of Change Conference, Canberra,
Australia, 2–4 April 2019.

https://ccafs.cgiar.org/resources/publications/reaching-last-mile-best-practices-leveraging-power-icts-communicate
https://ccafs.cgiar.org/resources/publications/reaching-last-mile-best-practices-leveraging-power-icts-communicate
https://cgspace.cgiar.org/handle/10568/65728
http://doi.org/10.1177/0971852416639772
https://ccafs.cgiar.org/resources/publications/scaling-climate-services-farmers-mission-possible-learning-good
https://ccafs.cgiar.org/resources/publications/scaling-climate-services-farmers-mission-possible-learning-good
https://cgspace.cgiar.org/handle/10568/23017
https://cgspace.cgiar.org/handle/10568/23017
http://doi.org/10.1177/1464993417735389
http://doi.org/10.1007/s10584-018-2239-6
https://gfcs.wmo.int/sites/default/files/projects/Global%20Framework%20for%20Climate%20Services%20Adaptation%20Programme%20in%20Africa%20%28GFCS%20APA%29%2C%20Phase%20I%2C%20-%20Building%20Resilience%20in%20Disaster%20Risk%20Management%2C%20Food%20Security%20and%20Health/Final-report_1-Nov-2017-min.pdf
https://gfcs.wmo.int/sites/default/files/projects/Global%20Framework%20for%20Climate%20Services%20Adaptation%20Programme%20in%20Africa%20%28GFCS%20APA%29%2C%20Phase%20I%2C%20-%20Building%20Resilience%20in%20Disaster%20Risk%20Management%2C%20Food%20Security%20and%20Health/Final-report_1-Nov-2017-min.pdf
https://gfcs.wmo.int/sites/default/files/projects/Global%20Framework%20for%20Climate%20Services%20Adaptation%20Programme%20in%20Africa%20%28GFCS%20APA%29%2C%20Phase%20I%2C%20-%20Building%20Resilience%20in%20Disaster%20Risk%20Management%2C%20Food%20Security%20and%20Health/Final-report_1-Nov-2017-min.pdf
https://gfcs.wmo.int/sites/default/files/projects/Global%20Framework%20for%20Climate%20Services%20Adaptation%20Programme%20in%20Africa%20%28GFCS%20APA%29%2C%20Phase%20I%2C%20-%20Building%20Resilience%20in%20Disaster%20Risk%20Management%2C%20Food%20Security%20and%20Health/Final-report_1-Nov-2017-min.pdf
https://cgspace.cgiar.org/handle/10568/67284
https://ccafs.cgiar.org/resources/publications/who-gets-information-gender-power-and-equity-considerations-design#:~{}:text=gets%20the%20information%3F-,Gender%2C%20power%20and%20equity%20considerations%20in%20the,of%20climate%20services%20for%20farmers&text=Central%20to%20understanding%20the%20usefulness,of%20who%20receives%20what%20information
https://ccafs.cgiar.org/resources/publications/who-gets-information-gender-power-and-equity-considerations-design#:~{}:text=gets%20the%20information%3F-,Gender%2C%20power%20and%20equity%20considerations%20in%20the,of%20climate%20services%20for%20farmers&text=Central%20to%20understanding%20the%20usefulness,of%20who%20receives%20what%20information
https://ccafs.cgiar.org/resources/publications/who-gets-information-gender-power-and-equity-considerations-design#:~{}:text=gets%20the%20information%3F-,Gender%2C%20power%20and%20equity%20considerations%20in%20the,of%20climate%20services%20for%20farmers&text=Central%20to%20understanding%20the%20usefulness,of%20who%20receives%20what%20information
https://ccafs.cgiar.org/resources/publications/who-gets-information-gender-power-and-equity-considerations-design#:~{}:text=gets%20the%20information%3F-,Gender%2C%20power%20and%20equity%20considerations%20in%20the,of%20climate%20services%20for%20farmers&text=Central%20to%20understanding%20the%20usefulness,of%20who%20receives%20what%20information
https://ccafs.cgiar.org/resources/publications/mobile-applications-weather-and-climate-information-their-use-and
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_Striving_and_Surviving-Exploring_the_Lives_of_BOP_Women.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2013/01/GSMA_mWomen_Striving_and_Surviving-Exploring_the_Lives_of_BOP_Women.pdf
http://doi.org/10.1080/09718524.2004.11910119
https://www.iwmi.cgiar.org/about/iwmi-gender-and-inclusion-strategy-2020-2023/
https://www.iwmi.cgiar.org/about/iwmi-gender-and-inclusion-strategy-2020-2023/


Sustainability 2023, 15, 190 20 of 20

106. Henriksson, R.; Vincent, K.; Archer, E.; Jewitt, G. Understanding gender differences in availability, accessibility and use of climate
information among smallholder farmers in Malawi. Clim. Dev. 2021, 13, 503–514. [CrossRef]

107. Roncoli, C.; Jost, C.; Kirshen, P.; Sanon, M.; Ingram, K.T.; Woodin, M.; Some, L.; Ouattara, F.; Sanfo, B.J.; Sia, C.; et al. From
accessing to assessing forecasts: An end-to-end study of participatory climate forecast dissemination in Burkina Faso (West
Africa). Clim. Change 2009, 92, 433. [CrossRef]

108. Chambers, R. Rural Development: Putting the Last First; Longman: London, UK, 1983; pp. 1–246.
109. Abonesh, T. Gender empowerment and parity in East Africa: Evidence from climate smart agriculture in Ethiopia and Kenya.

Clim. Dev. 2022, in press.
110. Hariharan, V.K.; Mittal, S.; Rai, M.; Rai, M.; Agarwal, T.; Kalvaniya, K.C.; Jat, M.L. Does climate-smart village approach influence

gender equality in farming households? A case of two contrasting ecologies in India. Clim. Change 2020, 158, 77–90. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1080/17565529.2020.1806777
http://doi.org/10.1007/s10584-008-9445-6
http://doi.org/10.1007/s10584-018-2321-0

	Introduction 
	A Brief Contextual Overview of Gender in Zambia 
	Why Gender Matters Technological Innovations and Climate Information Services 
	Differing Roles, Decisions and Control of Resources can Influence the Climate Information Needs of Rural Women 
	Meeting Rural Women’s Service Needs Requires Attention to Communication Channels That May Differ from Those Used to Reach Men 
	Gender Steps 
	Despite Obstacles, Women Farmers Who Access Climate Information Use and Benefit from It 
	Evidence of Positive Example of the Use of CIS by Women 
	Gender Differences in Access to CIS 
	Gendered Rates of Access to CIS 
	Access to Information through Media and ICT 


	Research Approach 
	Discussion: Barriers to Gender Equality and Inclusion in CIS 
	Entry Barriers 
	Structural Barriers 
	Systemic Barriers 
	Linking the GESI Framework with the Transformative Approach 

	Conclusions 
	Recommendations 
	References

