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Introduction 

Climate change is currently a global challenge that is threatening achievement of sustainable 

development goals (Mutai et al., 2010).  Globally, climate change has resulted into sharp 

variations in precipitation and mean air temperatures and the changes are expected to worsen 

in the near future (Misra, 2014). These changes have also affected patterns of rainfall, sea level 

and flow of rivers in the world (IPCC, 2008). Agricultural productivity has also not been spared 

as it has been severely affected by variations in rainfall caused by changing climate systems 

especially in the arid and semi-arid areas (Misra, 2014; Mallari, 2015). In arid and semi-arid 

areas precipitation is projected to decrease further by more than 20% in 21st century and 

occurrences due to climate change such as droughts and floods are estimated to threaten the 

livelihoods of rural people now and in the future (Ranganathan et al., 2010). According to 

Easterling et al. (2007), such occurrences lower crop yields and livestock productivity in rural 

areas. Today, occurrence of frequent drought happens to be one of the most important threats 

to agriculture and food security (Huho & Mugalavai, 2010). Drought is defined as a form of 

environmental stress caused by an abnormally long period of dry weather leading to moisture
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deficiency or hydrological imbalance (Ngaira, 2004; IPCC, 2012). Drought affects close to 

60% of global population with approximately 630 million of the population living in arid and 

semi-arid areas (ASALs) (O’Hare and Sweeney, 1986; Ngaira, 2005) and who rely of rain-fed 

smallholder farming for their livelihoods (Ribot et al., 1996). Similar to other countries in sub-

Saharan Africa, Kenya is highly vulnerable to the effects of drought, particularly the ASAL 

regions (Herrero et al., 2010; Bryan et al., 2013). This is attributed to the country’s over-

reliance on rain-fed agriculture, continued widespread poverty, slowed uptake of modern 

technologies, and under-developed markets and infrastructures (Nyoro et al., 2001; 

Odhiambo et al., 2004; Kristjanson et al., 2009; Bryan et al., 2013). Rain-fed agriculture is the 

main source of Kenya’s income (Odhiambo et al., 2004; Herrero et al., 2010; Bryan et al., 

2013) and contributes 98% of the country’s total agricultural activities (UNEP, 2009). 

Similarly, almost 18 million Kenyans live below the poverty line, majority of who live in the 

rural areas, and with more than 90 percent relying of rain-fed subsistence or small holder 

farming to survive (Kenya Agricultural Research Institute (KARI), 2008; Kiumbuku et al., 

2018). This poses major threats to sustenance of rural livelihoods especially those that 

depend on small scale rain-fed agriculture for survival (Phiri et al., 2005). Our area of study, 

Makueni County, is among semi-arid counties in Kenya whose residents survive through 

small scale rain-fed agriculture involving food crop farming and marginal livestock keeping.  

Majority of farmers depend on rainfall for their crop production and for the regeneration of 

forage for their livestock. The county has however been repeatedly affected by harsh climate 

conditions with repeated incidences of drought being experienced. Over the last fifteen years 

four major droughts have been experienced in the county; 2004/2005, 2009/2009, 2010/2011 

and in 2015 (County Government of Makueni, 2017). These occurrences have greatly 

impacted on livelihoods by disrupting crop and livestock livelihood systems in the county 

thereby placing rural livelihoods at high risks.  The situation has been aggravated by 

relatively high levels of poverty in the County.  It is estimated that 67% of rural population in 

the county live below international poverty line (at US$ 1.90 PPP 2011, according to Awiti et 

al., 2018) against 35.6% of total Kenyan population who lived below the international poverty 

line in 2015/2016 (Government of Kenya (GoK), 2013). Like any other part of sub-Saharan 

Africa where women constitute close to 50% of agricultural labour force (FAO, 2011, Doss, 

2018), women in Kenya are primarily agricultural producers through provision of on-farm 

labour (County Government of Makueni, 2013). Vulnerability to drought occurrences is not 

the same to all people but depends on various factors that may include geographical regions, 

levels of income, means of livelihood, gender among others (Mutai et al., 2010). The most 

affected are the poor and marginalized people who live particularly low-income areas 

(Okereke & Schroeder, 2009; Kaijser & Kronsell, 2013), a characteristic of rural women in 

Makueni county. Therefore, addressing gender issues in agriculture is inevitable in meeting 

food security goals, nutritional requirements and agricultural sustainability. Specifically, 

adoption of gender responsive adaptation interventions to climate risks is necessary to meet 

the targets of Sustainable Development Goal (SDGs) (specifically SDG 2, SDG 5 and SDG 

13). We did this study to produce sex disaggregated information that will help understand the 

disparities that exist between men and women in their efforts to adapt their livelihoods to 

drought occurrences.  The findings of our study are intended to inform mainstreaming of 

gender in climate policy among other climate related agricultural interventions in Makueni 

county and in Kenya. 

 
Literature review 

Adaptation is the process of adjusting to actual or/and expected changes in climate and 

associated effects, with an aim of moderating damage or to maximize on the resultant 

beneficial opportunities (IPCC, 2014; Mersha & Van Laernhoven, 2016). Adaptation involves 

modification of livelihood activities to naturally-varying climatic conditions depending on 

individual or household’s livelihood needs and access to resources and knowledge (FAO, 

2007). According to Agrawal et al., (2008) adaptation options can be classified under five 

categories namely, mobility, storage, diversification, communal pooling and market 

exchange. Uptake of each of these adaptation options is dependent on specific ability to do 

so both at individual and household level. At household level, headship of the household may 

have an influence on uptake of an adaptation option since doing so is dependent on factors 

that are easily influenced by gender of household head. Specifically, gender disparities have 
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far reaching influence on how households’ access and control resources based on household 

headship.  In Africa for instance, women’s access to land is mostly through the family while in 

Asia women access to land is done through the market. In Kenya, approximately 75% of land 

is owned under customary tenure, usually administered through historical practices based on 

cultural norms, lineage or clannism and traditions (Ensminger, 1997; Odeny, 2013). This type 

of tenure has for long been characterized by gender bias to the disadvantage of women who 

depend on existence of goodwill of men to access or own land (Allendorf, 2007). In 

circumstances when women happen to own land, they are denied exclusive rights of 

ownership but they share those rights with other family members (Wanyeki, 2003; Garvelink, 

2012; FAO 2011;). Therefore, women happen to have access to such resources but lack 

control and therefore cannot make decision over them since they don’t own them (FAO, 

2011; Djoudi et al., 2013). In our study these documented disparities offered a gendered 

framework to assess household adaptive capacity (Ribot et al., 1996). This was achieved by 

collecting sex-disaggregated data that focused on various factors that had the potential to 

contribute to differentiated adaptive capacities of women and men based on household 

headship. Hence, in our context of study we considered the following factors as having 

higher potential to influence a household’s adaptive capacity: economic resources; early 

warnings, climate information and knowledge; physical resources (ownership and control); 

and equity in division of labour (Djoudi et al., 2013). As such drought was assumed to have 

an unequally greater effect either on livelihoods for women-headed or men-headed 

households depending on who had more control over these factors (Carr, 2008; Nelleman et 

al., 2011; Sultana, 2013; Carr & Thompson, 2014; Huyer et al., 2015; Gonda, 2016).  

Adaptive capacity is a combination of attributes, resources and strength available of a 

system, community, individual, society or organisation to adjust to adverse stimuli in climate 

and implement strategies to react to evolving hazards and stresses so as to moderate 

potential damage, to take advantage of opportunities, or to cope with the consequences 

(Fussel and Klein 2006; IPCC, 2001; IPCC, 2012; IPCC, 2014; Brooks et al., 2005 in Mckune 

et al., 2015). Generally, adaptive capacity is important since it enables individuals to adapt or 

adjust to climate risks, to moderate potential damages, to take advantage of the opportunities 

or to cope with consequences (Mallari, 2015). In and agricultural system, adaptive capacity is 

closely related to two paradigms: resilience and vulnerability (Engle, 2011). The first 

paradigm, resilience refers to the capacity of an agricultural system to withstand disruptions 

and adapt to them (Folke, 2002; Adger, 2006; Gallopin, 2006; Marshall & Marshall, 2007). A 

resilient system is one that is able withstand the impacts of change and therefore be able to 

live with them (Folke, 2006; Perez et al., 2015). According to Perez et al (2015) there is a thin 

line between resilience and adaptive capacity since building resilience of a system involves, 

to a large extent, building adaptive capacity of people and their social organizations. The 

second paradigm, vulnerability has also been described differently in its relation to adaptive 

capacity. Vulnerability refers to the susceptibility of the system to risks, and is frequently 

associated with specific losses or damages ( Cutter 2008; Lindoso et al., 2014). The concept 

of vulnerability is also understood to be a function adaptive capacity besides exposure and 

sensitivity of a system (Antwi-Agwei et al., 2017) Broadly, the concept of vulnerability can be 

looked through three paradigms namely; ecological resilience, political economy/ecology and 

risk hazard (Perez et al., 2015). In this study we adopted the political economy/ecology 

paradigm that seeks to explore how social factors make people to be affected differently and 

the factors the lead to differences in capacities to adapt or cope with climate change 

(McLaughlin and Dietz, 2008; Miller et al., 2010; Perez et al., 2015).  In agriculture, 

vulnerability has been considered as dynamic and multidimensional and manifested along 

gender, socio status, poverty lines, exposure of the livelihood system and geographical 

location (Nelson et al., 2002; Ziervogel et al., 2006; Acosta-Michlik et al., 2008; Cramer et al., 

2016). Other studies have highlighted that vulnerability is a product of exposure to that risk 

and the system’s ability or inability to cope with or adapt to the risk (Smit and Pilifosova, 

2003; Lonescu et al., 2005; Ziervogel et al., 2006; Babugura et al., 2010; Kakota et al., 

2011). Similar to these findings, there is more evidence that vulnerability is compounded by 

lack of specific capacities that include control and ownerships to resources such as land, 

incomes, information, markets, farm inputs and education among other factors that enhance 

production or influence the behaviour of individuals with respect to adaptation strategies 
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(Mutai et al., 2010; Care International, 2010; Udmale et al., 2014; O’Sullivan et al., 2014; 

Farnworth & Colverson, 2015; Ngigi et al., 2017; Nyahunda et al., 2020).  

 
Rationale and framework of the study 

In our study we analysed how gender contributed to differentiated adaptive capacities 

among households based on the assumption that adaptive capacity is highly influenced by 

factors such as access to and ownership resources and decision-making capacity that are 

easily influenced by gender. Gender plays an important role of determining how individuals 

use different adaptation options by controlling access or ownership of assets or through 

cultural and social determinants (Meinzen-Dick et al., 2014; Meyiwa et al., 2014; Nyantakyi-

Frimpong and Bezner- Kerr, 2015; Perez et al., 2015). This means that disparities due to 

gender, as in the case for marginalisation of women in Africa has the potential to limit their 

capacity to adapt to climate risks including droughts. A number of studies have tried to 

conceptualise the dimensions through which the capacity of women is compromised. Adger 

(2006) pointed at three drivers which in our opinion have the potential to limit women’s 

capacity to withstand extreme weather conditions, namely; resource distribution, resource 

availability and regulatory institutions while Davies (1993) highlighted on issues that deal with 

entitlements, endowments, empowerment and political economy. According to Swanson et al 

(2007) adaptive capacity is dependent on access to: (1) equity; (2) technology; (3) 

infrastructure; (4) institutions and networks; (5) information, skills and management; and (6) 

economic resources. In our opinion all these factors highlighted by Swanson et al are 

accessed differently based on gender dynamics. Similarly, a number of studies have 

attributed lack of adaptive capacity to limited access and ownership on natural resources; 

lack of knowledge and appropriate technologies; lack of financial services; lack of equity in 

decision making both at the household and community levels; as well as limited market 

opportunities (Aggarwal, 2003; Swanson et al., 2007; Djoudi et al., 2013; Niang et al., 2014) 

all of which access is marked by significant gender disparities. While we were cognisant that 

there has been an increase in the number of studies on how gender disparities affect men’s 

and women’s ability to respond to effects of climate change in agriculture, a number of 

studies have suggested that there is still a considerable gap of knowledge that needs to be 

filled (Meinzen-Dick et al., 2014; Behrman et al., 2014; Huyer, 2016). Similarly, literature has 

uniformly highlighted the disadvantaged position of women in dealing with effects of climate 

change in agriculture but there is notable importance to enrich and update existing data 

bearing in mind that both gender and climate risks are dynamic both in space and time. 

According to Behrman et al., (2014) gender is a social construct and gender issues are 

unique for every society based on cultural differences and they are further bound to change 

according different societal norms and contexts. According to Meinzen-Dick et al., (2014) 

each society has its own unique gender issues that are bound to change with over time either 

within or between cultures. It is therefore necessary to conduct context specific research to 

be able to address gender issues effectively. With a recognition that there is still need for 

more sex-disaggregated data to inform proper decision making in agriculture (Behrman et al., 

2014), we did the study to generate more data, update existing data and highlight the 

success of gendered interventions that have been put forward. The study collected 

information of how gender disparities are affecting the ability of women and men to prepare 

or respond to the impacts of drought in securing agricultural livelihoods.  Our study applied a 

gender analysis approach to collect the sex-disaggregated data and this enabled us to 

assess the gendered factors that influenced uptake of adaptation strategies. We assumed 

that ownership and control of the resources such as land, livestock, technology, crops, skills 

and information improve adaptive capacity to effects of drought while low access and less 

control of these resources undermine adaptive capacity. We also assumed that capacity to 

make and act on household decisions concerning the use of adaptive resources was an 

important determinant adaptive capacity to droughts. We anticipated that with more capacity 

to make livelihood decisions individuals were able to take up various adaptation strategies 

than those with less decision-making capacity. 
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Methodology  

Sampling and data collection 

We used multi-stage stratified sampling technique to arrive at the representative sample 

(Mugenda, 2011). In order to get representation across the study area we first stratified the 

county into three regions based on the major contrasting climatic and agro-ecological 

livelihood characteristics i.e. LM5, LM3 and UM3 (figure 1). We then selected one sub-county 

from each region and then two wards from each selected sub-county. Households were 

stratified into either male-headed or female-headed depending on who heads each family in 

terms of making daily decisions. We initially developed criteria for determining household 

headship. Households in which men were present daily and were fully in charge of making 

livelihood decisions for their families were categorized as male-headed (Bryan et al., 2013; 

Mikalista, 2015; Mersha & Van Laerhoven, 2016). On the other hand, female headed 

households were considered as those where women solely made farming decisions by virtue 

of their husbands living away from their homes (de facto female headed households) or by 

virtue of being single, widowed, divorced or separated (de jure female headed households) 

(Mikalista, 2015). To ensure representation of women from their de jure and de facto 

household headships, we divided female headed households into two strata from which we 

selected our respondents. We were carefully aided to segregate these households by local 

chiefs and village elders. Finally, we randomly selected households from each stratum and 

then interviewed the respective household heads. Our final sample comprised of 210 adult 

female respondents (105 from de facto female headed households and 105 from de jure 

female headed households) and 210 adult male respondents. Other studies have also 

focused their analysis on inter-household dynamics by stratifying households into male and 

female headships before sampling (Bryan et al., 2013; Mikalista, 2015; Mersha & Van 

Laerhoven, 2016) while others have focused their analysis on intra-household dynamics by 

focusing on married couples within the households (Ngigi et al., 2017).  

 
Figure 1. Study area showing agricultural livelihood zones and sample sites (source: 

authors, 2020) 

Created by the author from ICRAF datasets 

(http://landscapeportal.org/layers/geonode:kenyaaezones) 

The study sought to collect both qualitative and quantitative sex-disaggregated data. 

According to Tashakkori and Creswell (2007), use of both quantitative and qualitative data in 

research helps to gain a deeper understanding of relationships between variables studied 

and eventual generalization of findings to the entire population.  Quantitative methods of data 

collection were used to gather information from households in order to make generalization 
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about the population (Kumar, 2014) while qualitative methods gave an in-depth 

understanding of the quantitative information collected.  Therefore, both types of data 

enhanced the overall strength of the study which is greater than when each method is used 

separately (Behrman et al., 2014). The respondents from the selected households were 

interviewed using a semi-structured interview schedules that were filled during the interviews. 

This was done carefully as the researchers took time with the respondents to ascertain the 

accuracy of the information given. Keen interest was paid on choice of adaptation strategies 

with both male and female farmers being required to prioritize their choice of strategies.  To 

understand ownership and control resources respondents were asked open ended questions 

and they were required to describe the resources owned by the households and how these 

resources were managed and more specifically how decisions were made around those 

resources. In addition, we randomly selected respondents to participate in the focus group 

discussions. In total 12 focus group discussions (2 in each ward); each group consisting of 5-

8 participants were conducted. We consulted the discussants before discussions through the 

assistance of local chiefs and elders. This was necessary in order to set and agree on time of 

the discussions. Discussions were done in a local language and the scripts recorded in a 

voice recorder. 

Findings 

This section presents the results of our study around two subsections. We first analysed 

the influence of gender on choice of adaptation strategies by focusing on fourteen most 

common adaptation strategies used in the area to respond to drought. We then analysed the 

uptake of adaption strategies by gender against some independent socio-economic factors 

that had the potential to influence the capacity of farmers to cope with or adapt to effects of 

droughts. To arrive at the factors, we were guided by frameworks by Defiesta and Rapera 

(2014) and Smit et al (2001) which provided crucial dimensions for assessing household 

adaptive capacity. The framework highlighted the following important dimensions; human 

resources, physical resources, financial resources and information. We have therefore 

presented analysis results of these specific factors based the framework and the research 

postulates of the study.   

Choice of adaptation strategies 

There was significant relationship between gender and uptake of adaptation strategies. 

Men were significantly able to take up the following adaptive strategies compared to women; 

accumulate livestock, diversification of livestock, change of livestock breeds, diversification of 

crops, use of resistant crop varieties, tree planting, and employment (table 1). Diversification 

of livestock was done through switching to animals that were deemed tolerant or diversifying 

the ones being kept. Notably, households were shifting from keeping large herds of cows, 

sheep, goats and chicken to smaller numbers that were perceived easy to feed and manage 

during droughts. A significant number of households had also switched from rearing cows to 

keeping goats which were perceived to be more tolerant. It was however observed that there 

was a difference in the number and composition of livestock between male headed 

households and female headed households. Compared to Male Headed Households, it was 

more common for Female Headed Households to keep smaller herds livestock that were 

composed of a thin range of small sized animals. Most households headed by women reared 

chicken and small herds of goats or sheep compared to Male headed households that kept 

bigger herds of a wide range of animals composed of cows, sheep, goats and chicken. 

Similar observation has been reported by other studies (Okali, 1998; Thornton, 2001; FAO, 

2011; FAO, 2013), which was attributed to gender disparities associated with access to 

resources, gender roles and decision-making capacity. According to FAO (2013) women’s 

constraints in livestock keeping can be attributed to inadequate access to natural resources, 

financial services, poor technical skills in animal care, lower education levels, marketing 

opportunities and extension services as well as their limited decision-making powers. These 

factors have the potential to influence women’s access to improved breeds of livestock that 

may have higher input in terms of capital, technical and veterinary expertise.  Therefore, 

women are forced to remain with local breeds that are easier to maintain although less 

productive (FAO, 2011).  
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Similar to livestock, a number of households had shifted from growing usual crops 

including maize and beans to more resilient crops like sorghum, green grams and fruits, 

while others depended on irrigated crops. In was also notable those women exhibited low 

uptake of drought tolerant and drought escaping commercial crops. This was attributed to the 

fact that although women were aware of available technologies, decisions of their uptake 

were dependent on their husbands or any other family member to approve or facilitate. This 

was well captured by a response from a male discussant when asked to account on who is 

well prepared to take up drought tolerant species of crops between men and women: - 

“…it is easier for a man to vary the types of crops compared to women…a man may 

not require any permission to do so or to decide where to grow the crops…a woman 

also has to wait for the husband to send her money from the city for her to be able to 

purchase improved seeds… (FGD801) 

Table 1. Relationship between gender of HH and uptake of adaptation strategies to 

drought. 

 

Adaptation 

strategy 

Men 

(%) 

Women 

(%) 

Diff 

in % 
ß SE 

p-value 

(95% CI) 

Odd 

ratio 

Accumulation of 

assets 
55.7 28.6 27.1 1.388 0.234 < 0.001* 4.006 

Diversification of 

livestock 
28.6 18.6 10.0 0.599 0.242 0.013* 1.821 

Change in 

animal breeds 
29.5 18.6 10.9 0.616 0.234 0.009* 1.851 

De-stocking 63.3 41.4 21.9 0.294 0.172 0.088 1.342 

Alternative 

livestock feeds 
23.8 20.5 3.3 0.203 0.241 0.400 1.225 

Diversify crop 

varieties 
36.7 20.0 16.7 0.586 0.198 0.022* 1.235 

Use of resistant 

crop varieties 
20.5 12.9 7.6 0.627 0.255 < 0.001* 1.255 

Use of irrigation 21.4 15.2 6.2 0.519 0.285 0.069 1.681 

Water harvesting 45.7 53.3 -7.6 
-

0.311 
0.198 0.115 0.733 

Tree 

planting/agro-

forestry 

42.9 28.6 14.3 0.657 0.212 0.002* 1.930 

Employment 21.4 5.7 15.7 1.506 0.342 < 0.001* 4.509 

Investment in 

social groups 
18.1 60.0 -41.9 

-

1.919 
0.228 < 0.001* 0.147 

Uptake of formal 

credit 
25.2 7.1 18.1 1.483 0.312 0.001* 8.116 

Start-up of 

business 
31.4 26.2 5.2 0.259 0.217 0.234 1.296  

*Male as reference category. 

Although uptake of irrigation was not significantly related to gender, there were differences 

in terms of how women and men applied irrigation as an adaptation strategy in regard to; 

technology, scale, purpose and crops grown. Women concentrated on small scale irrigation 

which was meant to grow food for household consumption. They watered their crops 

manually using hand held equipment. Among the crops adopted for irrigation included kales, 

cow peas, tomatoes, beans and capsicum. Men on the other hand were engaged in irrigation 

in larger scale and for commercial purposes. They were able to do this by use of water from 

rivers, wells, earth and sand dams. Men had access to irrigation engine pumps and pipe 

connections for irrigation. The main crops grown by men through irrigation were tomatoes, 

onions, capsicum and fruits whereas women mostly grew green vegetables. Despite 
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insignificant relationship between gender and adoption of water harvesting technologies used 

differed between men and women. Women prioritized harvesting water for domestic use 

while men harvested water for livestock and irrigation. Comparatively, men harvested water 

on a larger scale relative to women including use of water pans, sand dams and earth dams. 

Women on the other hand invested on plastic and concrete water harvesting tanks through 

support of their social groups and non-profit organisation.  

Storage of fodder and alternative feeding of livestock was also used as a strategy of 

adaptation by a number of households. Although storage of supplementary feeds was not 

significantly related to gender of HH, there were notable differences in the way this was 

practised. Comparatively, households headed by men were able to grow, purchase and stock 

feeds in large quantities compared to female headed households that either grew or 

purchased feeds in smaller volumes besides gathering locally available feeds (opportunistic 

weeds and crop residues) from the farms.  This difference was attributed to a number of 

factors. Firstly, households headed by men had higher incomes relative to those headed by 

women. Men were therefore well off financially to purchase commercial livestock feeds from 

nearby markets. Women were also limited due to lack of capacity to make independent 

decisions and act on them concerning the crops to grow on their pieces of land.  

Migration was also reported as a common strategy of adaptation to effects of droughts. 

This was particularly done by men to seek employment by particularly moving from their 

homes. Although women also adapted by seeking employment there was a difference in 

types of jobs that men and women engaged in.  Men were flexible enough to move away 

from their homes for employment either on bigger farms, townships or urban centres. Women 

on the other hand were limited by their domestic duties and in case they sought employment 

they did so around their homes to enable them monitor other duties in their homesteads. 

Comparatively, more women were in temporary employment which was attributed to 

limitations in mobility and employability. For instance, inequalities in terms of having more 

household duties; low levels of education and skills limited their ability to fit in some jobs.  

Although there was no significant relationship between gender and adaptation through 

business start-ups, types and scale of business activities differed between them. Men 

engaged in relatively large-scale businesses and on a wider range of activities near and away 

from their homes while women owned smaller businesses that were conducted near their 

homes. The most common business for women was in the form of small makeshift shops 

(locally known as kiosks) that were located on the roadsides near their homes.  

There was significant relationship between gender and uptake of formal credit as an 

adaptation strategy. Compared to women, men were significantly more likely to secure credit 

from formal financial institutions (ß = 1.483, p = 0.001) including banks and microfinance 

institutions whereas women depended on credit from informal sources like social groups, 

friends and relatives. Lack of uptake of formal credit by women was attributed to inequalities 

against them in terms of employment, household decision making and ownership of assets 

that could be used to secure loans. To secure credit from formal financial institutions it was 

reported that one was required to have security in terms of regular salary or legal documents 

of ownership of physical asset especially land. Fewer women however had such entitlements. 

Compared to men, participation in social groups was a popular strategy used by women to 

deal with the unexpected impacts of drought. Women were more active in social groups and 

local CBOs that served either economic or environment purposes. In particular, women groups 

offered resilience through social support during droughts. Through these groups they were 

able to pool resources that were then advanced to members on rotational basis especially 

during times of distress. An elderly female participant in Nzaui ward responded by saying: - 

“.... this women group is very beneficial to me since I get some little money almost 

every month...for instance, by the end of this month I am expecting to receive about 

one thousand shillings (equivalent to 10 USD) that will help me to buy food for the 

family (KI52)”. 

Women also used their group membership to pool labour and resources to implement 

adaptation strategies that required large capital. Community Based Organisations on the other 

hand were used to initiate collective mitigation, coping and adaptive measures. Most of the 

groups, although non-formal, acted as conduits of working with external institutions and 

humanitarian organizations. From KII and FDGs respondents reported that these social groups 
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enabled women to adapt to effects of more effectively compared to men. Another female in 

Mukuyuni responded: - 

“we are now working with people from Red Cross Society who are helping us to 

establish tree nurseries...they are also training us of best farming methods whereby 

they are helping us to purchase farm inputs...some other times they even give us 

money to purchase food (FGD1008)”. 

Our findings conformed with other studies about the role played by social organisations in 

climate adaptation. A number of studies have shown the role of social networks and group-

based approaches as ways of adapting (Chiweshe, 2015; Ngigi et al., 2017) and improving 

resilience of households against extreme events and climate change (Mueller et al., 2013; 

Bernier and Meinzen-Dick, 2014; Ngigi et al., 2015). The results of this study showed a 

disparity in participation where women reportedly relied more on social networks to adapt to 

droughts compared to men. However, although this was the case women participated in 

women alone groups that were local and non-formal unlike men who, although in smaller 

proportion (18.1%), engaged in formal networks that had external membership. The results of 

this study conformed with those of an intrahousehold study done by Ngigi et al., (2017) which 

showed a disparity in group participation between husbands and their wives where husbands 

belonged to Community Based Organisations, farmer associations and group-based welfare 

associations, whereas their wives belonged to local women’s groups and microfinance groups. 

Our results however contradicted with those obtained by Chiweshe (2015) and Kaaria et al., 

(2016) that indicated that women were significantly excluded from social organizations 

compared to men.  

Adaptive capacity: Analysis of factors that influence choice of adaptation 

strategies  

The following factors were considered important in determining household’s ability to adapt 

to impacts of drought. The factors are also easily influenced by gender of household head. 

That is, level of education of household head, household income, access to weather and 

adaptation information, access extension services, ownership and control of adaptive 

resources, access to credit and financial services and nature of nature of other roles played by 

household head. 

Influence of income, education level and access to information on adaptive 

capacity: Table 2 presents results of the influence of household income, education level and 

access to adaptation information on choice of adaptation strategy by gender. We obtained 

the results by comparing uptake of the adaptation strategies by men and women based on 

their access to each of the three variables. There was a significant relationship between 

gender and the frequency of access to weather information which consequently influenced 

adaptation through diversification of crop varieties, water harvesting and alternative feeding 

of livestock. Notably, men accessed weather information more frequently; either on weekly 

and monthly basis compared to women whose majority accessed weather information 

irregularly (table 2). Uptake of adaptation strategies was significantly related to the level of 

education of household head which was also dependent on gender. Notably, women had 

comparatively attained lower levels of education with majority (65.7%) having either primary 

level education or having no formal education at all. This was in comparison to men whose 

majority had acquired either primary or secondary education (36.7% and 34.8% respectively) 

in addition to 13.8% of men who had advanced to tertiary level. Influence of education lavel 

of choice of adaptation strategy was attributed to the fact that educated farmers were more 

likely to be more aware of climate trends and available agricultural innovations. They were 

also more likely to have interest on new technologies and methods of cushioning their 

livelihood activities (Ali & Erenstein, 2017).  

Compared to men, women were earning and controlling less income.  Monthly incomes for 

68.4% of female respondents were below 30 USD compared to 8.1% of male respondents. 

Another proportion of men (49.5%) had average monthly incomes of between 30 and 60 

shillings compared to 21.1% of women. In addition, 19.1%, 11.9% and 11.4% of men had 

income of 60–90, 90-120 and above 120 USD respectively compared to 5.7%, 2.4% and 

2.5% of women in the same order. Since the level of income significantly differed by gender, 

it also had a gendered influence on choice of adaptation strategies. Due to larger incomes 
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male headed households were more capable of adapting through accumulation of assets, 

adoption of drought resistant crop varieties, uptake of formal credit, use of irrigation and 

business start-ups. Evidence from other studies has shown that there is a direct relationship 

between capacity to adapt to risks and level of household income.  This is attributable to the 

fact that wealthy households are more likely to have the ability to invest in new technologies 

and the capacity to take associated risks of adopting new innovations (Abid et al., 2016; Ali & 

Erenstein, 2017).  

Table 2. Relationship between gender, HH level of income, education level of HH and 

access to information on adaption. 

Variable  Access to information   

  
Weekly Monthly Quarterly Irregularly χ2 p-value 

Diversification of 
crop varieties 

M 38.3 53.3 1.7 6.7 12.921 0.012 

F 10.3 69.2 2.6 18.0   

Water 
harvesting 

M 34.4 42.7 10.4 12.4 19.239 0.001 

F 15.2 37.5 13.4 33.9   

Alternative 
livestock feeds 

M 72.0 28.0 0.0 0.0 23.694 < 0.001 

F 30.2 39.5 14.0 16.3   

Variable  Level of education   

 
 

Non 
formal 

Primary Secondary Tertiary χ2 p-value 

Employment 
M 13.3 35.6 31.1 20.0 17.494 0.001 

F 16.7 33.3 50.0 0.0   

Adoption of 
resistant crop 
varieties 

M 15.3 31.0 34.5 19.0 8.635 0.035 

F 24.1 29.3 43.1 3.4   

Start-up of 
business  

M 11.0 28.0 47.6 13.4 8.093 0.048 

F 24.6 31.1 39.3 4.9   

Uptake of formal 
credit 

M 9.4 26.4 32.1 32.1 11.794 0.009 

F 6.0 26.7 46.7 20.0   

Variable   Monthly income (USD)   

 
 < 30 30-60 60-90 90-120 > 120 χ2 p-value 

Accumulation of 
assets 

M 6.7 51.3 13.7 17.1 6.0 108.720 0.001 

F 83.1 13.6 0.0 1.7 1.7   

Adoption of 
resistant crop 
varieties 

M 4.8 51.2 17.9 14.3 12.0 75.249 < 0.001 

F 71.9 19.5 3.5 3.6 1.8   

Start-up of 
business 

M 10.9 76.0 77.8 88.2 83.3 62.113 < 0.001 

F 89.1 24.0 22.2 11.8 16.7   

Uptake of formal 
credit 

M 17.6 16.3 27.5 36.0 41.7 25.508 0.001 

F 7.0 4.5 16.7 0.0 50.0   

Use of irrigation  M 47.1 21.2 12.5 28.0 66.7 13.424 0.043 

 F 23.8 15.9 33.3 20.0 50.0   

(a) Frequencies given as percentages of responses within independent variable (adaptive 

capacity) against adoption a particular adaptation strategy 

On the other hand, conditions of poverty are associated with limited adaptive capacity and 

eventual increased vulnerability for people who live with low incomes (Ziervogel et al., 2006). 

Living with low incomes and poor access to resources and services means that people are 

more susceptible to climatic shocks. 

Influence of ownership and control of resources on adaptive capacity: In this 

subsection we concentrated on the relationship between gender, control of physical resources 
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and their influence on choice of adaptation strategies. We focused of four types whose 

ownership and control we deemed is very crucial for any household to be able to choose 

adaptation strategies, that is, land, livestock, crops, and credit. Table 3 therefore presents 

results of the influence of ownership and control of these resources on choice of adaptation 

strategy by gender. We obtained the results by comparing uptake of the adaptation strategies 

by men and women based on their control of each of these resources. There was a significant 

gender disparity in control of land which in turn contributed to difference in adaptive capacities 

between men and women. Decisions concerning land use were majorly done by men while 

women had to rely on their husbands or other family members for such decisions. Reportedly, 

women who had sole control of land use were either windowed or unmarried women who had 

bought their own land. Control of land by an extended family member, rather than a husband, 

was also common for young mothers who had been allocated land informally without legal 

transfer of ownership. This was attributed to cultural bias in the systems of family land 

allocation. In rare instances where there was joint control of land by husband and wife, such 

land was purchased through joint contribution of both the husband and the wife but still men 

had greater rights of control. Control of land was significantly related to adoption of various 

adaptation strategies (table 3). Since men enjoyed more rights of control of land their 

households were able to adopt more strategies to adapt to effects of drought. 

A significantly higher proportion of men compared to women reported to have sole 

ownership of livestock and therefore able to make decisions independently concerning them. 

Similar to land most of the women who solely owned and controlled livestock were windowed 

or single. Joint ownership of livestock was also reported from more women than men. 

Ownership and control of livestock resources influenced adoption of livestock-based 

adaptation strategies significantly. Since men had more control of livestock resources, they 

had a higher likelihood of using them for adaptation purposes. Respondents who personally 

or jointly owned and controlled livestock were more likely to adapt to drought through 

accumulation of assets, livestock diversification, use of improved breeds of livestock, de-

stocking and uptake of credit.  

Unlike land and livestock, a significant proportion of women (30.0%) had sole ownership of 

crops while majority (54.8%) jointly owned crops with their husbands.  This was in comparison 

to men of whom 40.5% owned crops solely while 53.3% had joint ownership with their wives. 

Although this was the case, the disparity in control of crops by gender was still significant and 

this influenced adoption of various crop-related adaptation strategies. Respondents who either 

solely or jointly owned or controlled crops were able to adapt more to impacts of drought 

through crop diversification and use of drought resistant crop varieties in order to adapt (table 

3). Access to credit services from formal financial institutions was significantly related to 

gender of the household head. Significantly more men had accessed credit compared to 

women. Access to credit was crucial since loans facilitated farmers to acquire technologies for 

adaptation. Households that had access to loans were therefore well prepared to handle 

effects of drought compared to those that had no access. There was a significant relationship 

between access to credit services and adaptation through irrigation, use of drought resistant 

varieties of crops, business start-ups and diversification of livestock. 

Disparity in gender roles and division of labour: To establish how men and women 

spent their time on different tasks, respondents were able to describe the activities that they 

undertook on a normal day between 6am and 8pm. From their narrations daily activities were 

grouped into four roles as; productive roles, domestic and reproductive roles, 

community/social roles and resting/leisure. This data was then analysed by use of t-test 

whose results we summarised in table 4.  

On average men significantly spent more time (8.43481 hours) on productive roles 

compared women (5.4238 hours). Their productive activities were done away from their 

households to earn incomes in order to support their families. In contrast, productive 

activities for women were based on their farms or nearby their homes so that they could 

monitor their homesteads. Likewise, this enabled them to multitask among different roles. 

This corroborated with past studies that have shown on average women engage in 

productive activities for approximately for 6 hours a day (Carr & Hartl, 2010; Tanwir & Safdir, 

2013) although time allocated for different productive tasks vary from region to region (Kaaria 

et al., 2016).  
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Table 3. Influence of ownership and control of resources on adaptive capacity. 

Variable Ownership and control over land   

  Self Spouse Joint Family χ2 p-value 

Accumulation of 
livestock 

M 83.8 0.9 0.9 14.5 16.156 0.001 

F 6.7 41.7 8.3 43.3   

Tree planting 
M 83.3 0.0 1.1 15.6 11.643 0.009 

F 18.3 46.7 10.0 25.0   

Uptake of Formal 
credit 

M 27.1 0.0 0.0 18.4 16.722 0.001 

F 3.4 6.3 0.5 8.3   

Destocking M 82.0 0.8 0.8 16.5 16.938 0.001 

 F 13.8 37.9 6.9 41.4   

 Ownership and control of major 
livestock 

  

  Self Spouse Joint Family χ2 p-value 

Accumulation of 
assets 

M 59.0 0.9 39.3 0.9 33.638 < 0.001 

F 20.0 15.0 58.3 6.7   

Change of animal 
breeds 

M 59.6 1.2 39.3 0.0 17.048 0.002 

F 18.9 24.1 33.4 3.4   

Diversification of 
livestock 

M 78.3 1.7 20.0 0.0 17.311 0.002 

F 35.1 21.6 40.5 2.7   

Uptake of formal 
credit  

M 71.7 1.9 26.4 0.0 12.266 0.015 

F 26.7 6.7 66.7 0.0   

De-stocking M 69.2 3.0 27.8 0.0 30.996 < 0.001 

 F 20.6 19.5 52.9 6.9   

 Ownership and control of major crops   

  Self Spouse Joint Family χ2 p-value 

Diversification of 
livestock  

M 36.8 2.6 60.7 0.0 15.423 0.004 

F 28.3 1.7 66.7 3.3   

Diversification of 
crops 

M 41.7 1.7 56.7 0.0 8.918 0.048 

F 42.5 3.8 54.1 5.4   

Use of drought 
resistant crop 
varieties 

M 33.3 3.6 63.1 0.0 14.297 0.006 

F 19.0 5.2 70.7 5.2   

Formal credit M 28.3 5.7 66.0 0.0 11.496 0.022 

 F 40.0 0.0 60.0 0.0   

 Access to credit facilities   

  Yes No χ2 p-value 

Diversification of 
livestock 

M 56.7 43.3 5.676 0.012 

F 59.5 40.5   

Use of drought 
resistant crop 
varieties 

M 52.4 48.6 4.319 0.024 

F 56.9 43.1   

Start-up of 
business  

M 59.8 40.2 14.698 < 0.001 

F 60.7 39.3   

Use of irrigation 
M 54.9 45.1 11.627 < 0.001 

F 69.4 30.6   
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Table 4. Results of independent sample t-test on time spent on different roles. 

Role/activity Gender N 
Mean time 

(hrs) 
STD 
DEV 

SEM t-value p-value 

Productive  
M 210 8.438 1.393 0.096 

20.35 < 0.001 
F 210 5.424 1.633 0.113 

Reproductive/ 
Domestic 

M 210 0.686 1.143 0.079 
41.132 < 0.001 

F 210 5.486 1.246 0.086 

Community 
M 210 0.724 1.053 0.073 

1.169 0.243 
F 210 0.6 1.116 0.077 

Resting 
M 210 4.186 1.161 0.08 

14.818 < 0.001 
F 210 2.601 0.986 0.07 

 

On the contrary, women significantly spent more time (5.4857) on reproductive and 

domestic duties compared to the average time spent by men (0.6857 hours). Despite women 

spending most of their daily time on domestic duties, such tasks were assumed to be part of 

their responsibilities hence not rewarded. Women’s domestic roles limited their mobility 

denying them capacity to adopt mobility-based adaptation strategies. Droughts also 

increased scarcity of resources deemed necessary to undertake domestic activities thereby 

prolonging the time needed for women to accomplish their tasks. Domestic duties therefore 

limited the capacity of women to engage in time demanding adaptive strategies especially 

employment. There was however no significant difference in time spent on community 

service roles by men and women (t = 1.169, p = 0.243), although this was done in different 

ways and for different purposes. Women spent their time in more organized community 

activities through Community Based Organisations, church groups, women groups, school 

meetings or chief’s meetings. Although men spent their time in similar forums their 

participation was significantly minimal. Notably women were well prepared to cope with 

effects of drought through their social groups. In summary, work burden for women limits 

their adaptive capacity to risk as has been documented in other studies (Quisumbing & 

McClafferty, 2006; Djoudi & Brockhaus, 2011). It presents an obstacle to women’s full 

participation in various farm and non-farm economic activities necessary to deal with the 

effects of droughts (Warner et al., 1997). Due to the burden of domestic tasks women were 

faced with time constraints that made them to miss out on economic opportunities, 

information and education opportunities, community-based adaptation initiatives and 

enrichment of personal experiences that migrations could afford (Katherine et al., 2010; 

Vincent et al., 2011; Berman et al., 2014; Jost et al., 2016). 

 
                                   Conclusion 

The results of this study have shown that there is still a huge disparity in adaptive capacity to 

droughts between men and women in small holder agriculturally based households.  The 

results pointed out that adaptive capacity of women was weakened since they lacked full 

access and control of crucial resources that are necessary to build their capacities. This was 

due to women’s low levels of education, lack of adequate information and extension services, 

low access and control of assets, low access to credits, and household work burden that took 

most of their time.  

Due to observed gender disparities in access to weather and adaptation advisories and 

varied preferences of information channels, there was need for extensions agents to apply 

varied and innovative methods of information delivery, early warnings and advisory services in 

order to target both men and women based on their access. Such climate information should 

also be tailored to the need of different users. For instance, we recommend that agricultural 

extension agents increase their outreach through women groups and other social platforms in 

order to pass crucial climate related information to women. Since group-based strategies 

seemed to work very well for women in terms of information dissemination and sharing of 

resources we recommend recruitment of more men into local groups and organisations, and 

NGO activities. As it was realised during the study there was presence of a number of local 

vernacular radio stations in the area. Although these stations could reach most homes their 
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use in dissemination of weather-related information was minimal despite the fact that they can 

be very powerful for the purpose. We therefore recommend to extension agents to tap into 

radio and phone-based technologies to reach both men and women. Use of vernacular radio 

stations to disseminate climate information will also address other barriers to information, for 

instance low mobility and language barriers that may be posed due work burden and low 

literacy levels respectively, especially for women. 

To build adaptive capacity of women it is inevitable to strategically improve their capacity to 

own and have control over crucial resources such as land since the study reported a huge 

gender disparity in their ownership. Although the Kenya national land use policy recognises the 

need to mainstream gender in land use planning and management (GoK, 2017) the policy 

does not specify the strategic actions needed to achieve this. Therefore, policy makers and 

development agents must build new and innovative approaches and incentives of gradually 

integrating women in land management processes with an eventual goal of their increased 

ownership and control of land resources.  

In addition, there is a need of adequate gender mainstreaming in climate related policies and 

programmes by county and national government. Although both Kenya Climate Change Action 

Plan and Makueni County Climate change regulations recognise the importance of considering 

gender in climate change response, both documents do give clear strategic guidelines on how 

gender issues could be addressed. This needs to be done to specifically highlight what needs 

to be done for or by women and men to fully mainstream gender and to ensure equity. Both 

county and national governments should therefore formulate a framework for streamlining 

gender integration at different levels. This can be supported through continuous building of 

capacity of policy implementors on key gender issues that need to be considered when 

implementing climate change policies.  
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