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Abstract Climate change has diverse physical and
socio-economic implications for communities in
semi-arid areas. While several studies have sought to
understand the underlying power relations that shape
adaptive capacities of rural farmers, fewer studies
have focused on unpacking the differences within the
different social groups. In this paper, we present a case
study based on women smallholder farmers from
semi-arid Ghana. It explores their nuanced perceptions
of climate variability and highlights how gender
intersects with other identities, roles and responsibil-
ities to influence adaptation strategies and barriers to
adaptation in the semi-arid context. Farm-level data
was collected from 103 women farmers using semi-
structured interviews, focus group discussions and key
informant interviews. Rainfall patterns were perceived
by the women farmers to be increasingly erratic and
perceptions of average temperatures were that they are
increasing. Adoption of adaptation strategies were
influenced by socio-demographic factors such as age,
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marital and residential status, which also influenced
decision-making and power dynamics within the
household. The paper highlighted the complex rela-
tionships that mediate women farmers’ access to
resources and influence their vulnerability to climate
variability and change. Highlighting the intra-gender
differences that shaped the adaptation options and
adaptive capacity is a prerequisite for proper adapta-
tion policy planning and targeting.

Keywords Adaptation - Adaptive capacity - Climate
variability and change - Farmers - Ghana - Perceptions

Introduction

The impacts of a changing climate on the lives and
livelihoods of the global poor have become increas-
ingly clear. These impacts are expected to dispropor-
tionately affect smallholder farmers in the semi-arid
areas of Africa (Niang et al. 2014). Due to differences
in sensitivities people will experience the impacts
climate change differently. Key climatic impacts in
semi-arid areas include increasing temperatures, dry
spells, changes in timing of the onset and ending of
rainy seasons and changes in lengths of crop growing
periods. These changes will affect agricultural pro-
duction and threaten household food security (Ogra
and Badola 2015; Sarr et al. 2015). While many rural
households have long adapted to environmental
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change, the rapidness and duration of current climate
variability and change erodes opportunities to adjust to
climate risks.

Over the years, most climate change research has
focused on biophysical impacts, often to the detriment
of understanding who is most affected by these
impacts as well as understanding the combination of
factors that may amplify risk during climate stress.
This has left critical gaps regarding (i) how differences
in sensitivities and adaptive capacities come about, (ii)
how they are sustained and (iii) their implications for
resilience in dynamic systems (Thompson-Hall et al.
2016). A comprehensive and holistic understanding of
adaptation processes will therefore require an analysis
of climate impacts from vulnerability and adaptive
capacity lenses.

In this study, we focus on unpacking the different
identities of women small scale farmers in semi-arid
Ghana and on identifying the factors that influence
their adaptation strategies. This is based on the
premise that current research into the intra-gender
differences shaping adaptive capacities to climate
change is scanty (Ravera et al. 2016), and that there is
a lack of empirical evidence on women’s vulnerability
(Arora-Jonsson 2011). Hence, we seek to understand
how different groups of women farmers perceive
climate variability and change as well as to understand
their choices of adaptation options. The paper presents
different voices which should be taken into consider-
ation when decisions are made regarding climate
change and development interventions (Baptiste and
Kinlocke 2016; Carr 2008). By focusing on women’s
experiences, we complement existing research on
climate change and livelihoods in the predominantly
agrarian areas of the semi-arid regions of Ghana.

Unpacking the intersection of social relations
and adaptive behaviour

Climate change vulnerability studies have shown that
the determinants of vulnerability and adaptive capac-
ities of men and women are gendered and mediated
through socio-cultural, economic, and political struc-
tures and processes (Carr and Thompson 2014).
According to Baptiste and Kinlocke (2016) the most
vulnerable can be grouped based on several socio-
demographic variables including gender, class, edu-
cation, access to assets and social networks. Women
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have often been portrayed as being among the most
vulnerable victims of climate change because of their
higher dependence on natural resources and higher
poverty rates (Arora-Jonsson 2011; Mainlay and Tan
2012). However, authors such as Arora-Jonsson
(2011) have emphasised that whilst it is important to
draw attention to the challenges women face in
adapting to climate change and other climate related
risks, simplistic and polarised representations of men
and women rather lead to presenting women as a group
of homogeneous “passive victims.” Recent critiques
from feminist political ecology perspectives have also
questioned the soundness of the binary male—female
view of gender in climate change studies which often
underplay power relations which are frequently
mediated at the household level and vary with
geographical location (Ravera et al. 2016), and are
determined by a host of other social markers like age,
income, and ethnicity (Arora-Jonsson 2011).

These have resulted in several framings on the
vulnerability of women due to their position in social
hierarchy. Perceptions of women, especially from
developing countries, based on their socially-con-
structed roles such as carers and provisioners are often
as poor, subordinate and lacking the agency to develop
resilience to climate impacts (MacGregor 2010).
While such studies have fostered a broader under-
standing of gender and climate change, methodolog-
ically, they lack rigour (Arora-Jonsson 2011).
Postmodern gender studies have also challenged the
assumption of universality in gender studies and
interrogate groupings of “females” and ‘“males”
based on other social identities (Arora-Jonsson 2011;
Ravera et al. 2016; Thompson-Hall et al. 2016).
Further, detracting from the range of vulnerabilities
and challenges among different identities of both
males and females may result in interventions that may
inadvertently heighten the risk faced by these groups
at the community level (Carr and Thompson 2014).

Building on this body of work, recent literature has
focused on the socially differentiated vulnerability and
adaptation of different men and women based on
classes and social groupings (Rao et al. 2017; Ravera
et al. 2016). For instance, Ravera et al. (2016) presents
evidence from India of how multiple factors and
identities intersect to differentially “influence farm-
ers’ choices on the range of adaptation options [and on
how] roles, responsibilities and power dynamics are
renegotiated within the household and the community,
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(un)empowering women” (Ravera et al. 2016). Van
Aelst and Holvoet (2016) also found out that though a
less important factor in the case of men, marital status
of women was central in determining her access to
adaptive strategies in Tanzania. In some cases, women
organized themselves to increase their collective
agency and decrease common vulnerabilities by
mobilising their networks and social capital to prepare
and respond to climate risks (Reed 2017). Such social
infrastructure including collective action, social cap-
ital, knowledge sharing and social learning, and
community initiated, or traditional responses are
almost totally ignored (Reed 2017).

Dzah (2011, p.vii) advocates for an analysis that
brings into the discussion the “intersection of social
relations and identities that could present a more
nuanced understanding of adaptive behaviour in a
particular context”. This way people and communities
can express and experience their own capacity because
it creates a pathway of analysis enabling ‘‘agency
across and beyond social categories’’ (Kaijser and
Kronsell 2014, p. 417).

Materials and methods

The study was carried in the Lawra and Nandom
districts of the Upper West Region of Ghana, which
are classified as semi-arid, and are located in the
Guinea-Savannah agro-ecological zone (Fig. 1). It
covers a land area of 527.37 square kilometres
constituting about 2.8% of the region’s total land
area, which is estimated at 18,476 square kilometres
(GSS 2014). The region is bordered by Burkina Faso
to the north, the Northern Region to the south, Upper
East Region to the east, and Cote D’Ivoire to the west.
It has a unimodal rainfall pattern which starts from late
May to early September (Nyantakyi-Frimpong and
Bezner-Kerr 2015) and mean temperatures ranging
from 27 to 36 °C (GSS 2014).

Crop production and livestock rearing are the main
economic activities in the districts, with 80% of the
farmers being subsistence farmers (GSS 2014). Agri-
culture is mainly rainfed and is continuously threat-
ened by both climatic and non-climatic stressors
(Ahmed et al. 2016), that affect household food
security and wellbeing (Yiran and Stringer 2016).
Stressors such as climate variability, land degradation,
water scarcity, unsustainable farming practices,

poverty and post-independence political neglect have
contributed to the current vulnerabilities faced by
smallholder farmers in semi-arid Ghana (Al-hassan
and Diao 2007; Nyantakyi-Frimpong and Bezner-Kerr
2015). In relation to gender, traditional patriarchal
roles have favoured men and promoted structural
inequalities among women in terms of decision
making, access to and control over land for agricul-
tural activities and the ability to engage in more
productive activities compared to their male counter-
parts (Ahmed et al. 2016; Nyantakyi-Frimpong and
Bezner-Kerr 2015).

A multistage sampling technique was used to gather
primary data for the study. First of all the Upper West
Region was purposely selected based on the region’s
increasing vulnerability to climate change and vari-
ability, coupled with the high incidence of poverty
(Ahmed et al. 2016; Nyantakyi-Frimpong and Bezner-
Kerr 2015; Rademacher-schulz et al. 2014). Second, a
simple random sampling technique was used to select
Lawra and Nandom districts out of eleven districts in
the region. Two communities were also randomly
selected from each district (Tolibiri and Kasalgre
communities in Lawra district, Goziri and Ketuo in
Nandom district) out of 54 and 62 communities in the
Lawra and Nandom districts respectively.

A mixed method approach was used for this study
consisting of a household semi structured interviews
(n = 103 women), four focus group discussions
(FGDs) and five key informant interviews. The
convenience sampling technique was used to obtain
the respondents of the questionnaire survey as used by
Lawson et al. (2016). A sample was determined based
on the availability, accessibility and readiness of target
respondents to participate in the survey (Marshal
1996; Frey et al. 2000). This technique was necessary
because it was not possible to obtain a sample frame
for the target respondents in the study areas.

Semi-structured interview guides were used to
collect both qualitative and quantitative data at the
household level. Information on the socio-economic
status of women farmers, perceptions on a changing
climate and coping and adaptation strategies adopted
by farmers in response to drivers of vulnerability was
collected. In all 103 women farmers participated in the
study and effort was taken to include women of
different ages, economic and social backgrounds,
marital status as well as migrant status. The FGDs
gave more insights to the coping strategies of different
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Fig. 1 Map of study area

women farmers and factors hindering successful
adaptation strategies. Hence the methods used were
largely descriptive in nature as we focused more the
reasons behind actions taken. The qualitative design
also sought to relate their experiences and to under-
stand the socio-cultural milieu in which women
farmers operated. The FGDs and the interviews were
undertaken by a team of researchers and field assis-
tants who understood the Dagaare language widely
spoken in the study areas.

Observed data from the Ghana Meteorological
Agency (GMet) was used as a comparison for the
farmers’ information collected on farmers’ perception
of a changing climate. The district temperature and
rainfall data (1984-2014) from the closest weather
station (Babile Community) was obtained from GMet.
The data was first prepared, and the time series
analysed in in excel. However, the observed data for
both rainfall and temperature was only about 65%
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complete according GMet. The poor quality of the
data obtained affected the extent to which conclusions
could be made. The survey data was analysed using
descriptive statistics in Statistical Package for Social
Science (SPSS) Version 21 and data presented as
means and frequencies. FGDs were recorded, tran-
scribed and then translated from the Dagaare language
into English by a translator who was part of the
research team. The transcripts were then reviewed to
ensure accuracy and consistency. To assess factors
that influenced the adaptation strategies of women
farmers, a content analysis of the transcripts of both
young and elderly women were carried out and key
themes developed. The results were then graphically
presented.
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Results

The research findings are organized under three broad
themes: (1) the perceptions of climate variability and
change (2) adoption of adaptation strategies to climate
change and variability; and (3) barriers to climate
change adaptation.

Household and demographic information

Age, marital status and migrant status have been
identified as significant social factors in the case study
areas (Nyantakyi-Frimpong 2017; Rao et al. 2017).
They influence the extent of access to and ownership
of land, the most important economic and natural
resource on which survival of most households
depends.

A total of 103 women farmers participated in the
study. The mean age was 46.2 years and most of the
farmers (58.5%) were 40-59 years, with 17% being
60 years and older. Majority of the respondents
(82.1%) had no formal education and 11.3% of the
respondents had primary education, with 6.6% com-
pleting senior high school. In addition, 66% were
married while 31.2% and 2.8% were widowed and
single respectively. Ethnicity followed a fairly
homogenous pattern, with 99.1% of the women being
from the Dagaaba ethnic group and the remaining
0.9% being from the Waala ethnic group. Access to
farmland was by marriage or kinship as 89.6% of the
farmers did not own lands and had access to farmlands
by borrowing from their husbands or relatives. Thirty
percent earned less than Gh¢300.00, 58.5% earned
between Gh¢300.00 and Gh¢600.00 and 4.7%
between Gh¢400.00 and Gh¢600.00.

Perceptions of climate variability and change

With farmers in semi-arid areas already in a height-
ened position of vulnerability due to reliance on rain-
fed agriculture and natural resources we sought to
understand their perceptions of climate variability and
change. These perceptions were then compared with
data from the Ghana Meteorological Agency (GMet).
Many farmers perceived a change in temperature,
rainfall patterns and the frequency of dry spells.
Temperatures were perceived to have increased
(Fig. 2) and were seen as a source of stress on
groundnut production as respondents linked this with

several challenges such as crop failure due to wither-
ing and drying of crops, poor germination, pest and
disease infestation (especially from aflatoxins), and
physical difficulties of working on farm. A 65-year-
old woman (Kalsagre-Lawra) mentioned during the
FGDs that “... temperatures are very high compared
to two or three decades ago, and when I go to my farm
on a hot day I cannot work because I will become
sick...”

Respondents’ perception on rainfall shows that a
decreasing trend was perceived as being the norm,
with those married, people who were born in the
communities) and those in the 20-30 years and
41-60 years age bracket more likely to believe that
the rainfall had become more erratic (Fig. 3).

Usually, when the rains come and we sow our
seeds, by the time our seeds start to germinate,
the rain ceases. These bring so much heat and our
seeds are being scorched by the sun. Sometimes
too, we can’t immediately harvest our ground-
nuts during harvest periods because the soils are
often not moist and loose enough to pull out the
groundnuts due to insufficient rainfall.

(A 54-year-old woman from Ketuo-Nandom)

Truly the climate is changing because things are
not the same as they were before. In the past, we
had regular rainfall patterns- the rains fell by
May and ended in October. We are currently not
experiencing the early rainfall. The rains start
late, are erratic and end early with accompanying
heat.

(A 61-year-old woman from Goziri-Nandom)

Drought was identified as one of the main threats to
agriculture in the area, however drought occurrence
was perceived to have become intermittent in the study
areas. Dry spells were occasional (Fig. 4). Increasing
temperature and erratic rainfall have been associated
with poor seed formation, wilting and crop failure,
thereby threatening household food security (Fig. 4)
Historical annual mean rainfall and temperature
data obtained from GMet for the study area for the past
30 years (1984-2014) revealed a trend in climate
variability. The Lawra district experienced lower
rainfalls in 1984 (764.1 mm), 1990 (642 mm), 2004
(565.5 mm) and 2008 (549.4 mm). However, the
highest rainfall was recorded in 1999 (1265 mm)
(Fig. 5). Similarly, temperature showed some
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variability with slight increases since 1984. Especially
since 1999, temperature values have remained higher
than the long term average (Nyantakyi-Frimpong and
Bezner-Kerr 2015).

Adoption of adaptation strategies to climate
change and variability

Women farmers responded to the difficulties caused

by erratic rainfall and increasing temperature in
several ways. These include knowledge of the use of
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Perception of rainfall

stored grains, changing sowing and harvesting times,
dry season gardening, soil conservation and growing
new crops were largely obtained through individual
experiences or from relatives and friends. According
to Codjoe et al. (2013), most women farmers were
already managing climate risk. The most adopted
practices were changing planting dates (100%), mixed
farming (95.3%), intercropping (94.3%), planting
early maturing varieties (76.4%), composting
(62.3%) and off-farm activities (42.5%). The least
adopted practices among female farmers were
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seasonal migration (2.8%), chemical fertilisers
(1.9%). Water harvesting techniques, insurance and
irrigation were not adopted. Further analyses showed
that more married women, between the ages of 31-50,
those born in the area were more adept at adopting
adaptation strategies (Table 1).

Hesselberg and Yaro (2006) and Apata (2011)
report that mixed farming is an important adaptation
strategy for most farmers in Africa. Similarly, in our
research mixed farming is an important source of
additional income for families. Two main socio-
economic strategies adopted to generate additional
income included petty trading and out-migration.
Migration was occasionally adopted by relatively
younger women between 20 and 30 years. Most of the
agro-biodiversity strategies were adopted by married

Yearly Total Rainfall

Years
--------- Linear (Yearly Total Rainfall)

women aged 20-50 years. Despite living in a water
scarce environment, strategies that involved conser-
vation of water were not adopted. The use of
agrochemical inputs and irrigation schemes is low
among all the socially differentiated groups of women
farmers. The also participated in alternative liveli-
hoods such as trading and processing to support
themselves and their households (Lolig et al. 2014).
Marital status influenced the choice of adaptation
strategy and the commonly adopted ones were
switching to early maturing varieties, crop farming
and livestock, changing planting dates and the use of
compost. This is likely because most married women
had better access to information, land and agricultural
input through their husbands and they shared this
information among themselves, which enhanced their
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Table 1 Adaptation strategies selected by women farmers in study areas

Early Crop/

Planting Changing Compost Tillage Drought Chemicals/ Off

Migration

maturing livestock different planting % % tolerant  fertilizers/ farm %
varieties farming  crops dates varieties pesticides %
%o % % %o % %
Marital status
Married 48.1 66 64.3 66 453 12.3 4.7 1.9 20.1 2.8
Single 1.9 1.9 2.8 2.8 1.9 0.9 0 0 19 0
Widowed 26.4 274 274 31.1 15.1 7.5 0 0 222 0
Age
21-30 4.7 8.5 9.4 9.5 4.7 39 34 58 28
3140 21.6 243 244 254 16.9 2.8 04 1.9 115 0
41-50 26.3 374 35.8 37.3 254 7.1 0.9 164 0
51-60 16.4 16 16.3 16.6 13.5 5.9 0 87 0
> 61 74 9.3 8.6 11.2 1.8 0.9 0 1 0
Residential status
Indigene 75.5 94.3 93.4 99.1 62.3 20.8 4.7 1.9 433 28
Migrant 0.9 0.9 1.1 0.9 0 0 0 0 0
Education
Primary 10.7 10.7 10.6 10.7 9.7 0 0 0 79 0
Secondary 4.9 6.8 6.8 6.8 4.9 4.9 1.9 1.9 3 2.9
No formal 60.2 71.7 76.7 82.5 46.6 14.6 2.9 0 317 0
education

adoption to these adaptation strategies. Changing
planting dates was widely adopted by farmers based
on their own experiences with changing weather
patterns. A 55-year-old woman from Kalsagre noted
that:

Past experiences have taught us not to quickly
sow when the first rains come. It comes and
never rain again till the mid growing season. We
fear taking such risk again. distil

Barriers to climate change adaptation

In the FGDs, age and cultural practices were men-
tioned to be barriers to adaptation among groundnut
farmers. Older farmers were unable to adopt practices
such as stone ridging and row planting due its labour
requirements. Culturally, women were prevented from
learning how to make energy-saving cooking stoves
for a living because some men believed women would
usurp their positions as household heads if they
became financially independent. Barriers to the adop-
tion of adaptation strategies were further qualitatively
explored based on age and the type of capitals or assets
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accessible to the women farmers. The age groupings
were re-ordered to highlight economically active
women farmers between 25 and 66 years. Responses
were also organised into social, physical and financial
capitals. All age groups had social ties and received
some form of support from institutions (Table 2).
Older farmers had low literacy rates and informal
skills and less mobility. While younger farmers had
access to financial capital through participation of
village savings and loans association (VSLA) and
additional livelihood activities, remittances were
higher for older farmers.

A key barrier to adaption among women farmers
was land access and ownership. Women who had
access to land were able to improve or optimize their
livelihoods (Onta and Resurreccion 2011). Land
ownership was low especially for young farmers,
widowed and single farmers (Fig. 6). Women cultur-
ally could not inherit land from their fathers. Married
women could receive land from their husbands or
family members. Some farmers borrowed land from
their relatives for farming, with a few others obtaining
their farmlands from gifts and leasehold arrangements.
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Table 2 Overcoming barriers to climate change adaptation

Capital Factors Under 25-35 3645 46-55 56-65 > 66
25 years  years years years years years
(n=1) m=21) Mm=32) M=32) ®=13) @=7)
Social capital Membership in organisations 0 104 18.9 23.6 9.4 4.7
Support from relatives 0 10.4 8.5 14.2 8.5 4.7
Support from Government/NGOs 0 10.4 16 19.8 7.5 2.8
Human capital Formal literacy 0 7.5 0.9 0.9 0 0
Informal skills 0.9 5.7 0.9 3.8 0 0
Migration 0 2.8 0 0 0 0
Financial capital VSLA 0.9 12.3 23.6 17.9 4.7 2.8
Income from additional livelihoods 0.9 10.4 15.1 12.3 3.8 0
Remittances 0 2.8 5.7 8.5 6.6 4.7
Physical capital Aid from NGOs 0 0.9 2.8 5.7 3.8 0
Information 0.9 11.3 20.8 11.3 7.5 0
Improved seeds 0.9 8.5 17.9 9.4 10.4 0
Machinery 0 0 0 5.7 0 0
Natural capital Land ownership 0.9 2.8 2.8 0 2.8 0

Farmers born in the community had better access to
land.

Discussion

Future projections of climate change in West Africa
are uncertain, particularly with respect to changes in
precipitation (Padgham et al. 2015). However, a delay
in the onset of rainfall, a reduction in rainfall during
the onset period, an increase in rainfall in the latter part

Fig. 6 Women farmers and 100
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of the season and a reduction in the overall length of
the rainy season have been projected, for Ghana
(MESTT 2013; Padgham et al. 2015). Most of the
farmers perceived that rainfall had become more
variable, and that temperatures were increasing. This
was corroborated by the observed rainfall and tem-
perature data collected from GMet and Nyantakyi-
Frimpong and Bezner-Kerr (2015). Consistent with
findings from Nyantakyi-Frimpong and Bezner-Kerr
2015 and Sarr et al. (2015), the farmers noted the
erratic nature of current rainfall patterns in the district
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often manifested as false starts or dry spells, which
threaten crop production. The perceived increase in
temperature was also consistent with findings from
EPA (2015), that all agro-ecological zones had
experienced increases in temperature since 1960.

This study sought to identify how the interplay of
multiple identities, such as age, marital status and
residential status of women farmers shaped differen-
tiated vulnerabilities to the impacts of variability and
climate change in semi-arid Ghana. According to
studies such as Deressa et al. (2011), age is a key
determinant in how people perceived changes in
climate. In this study, the women farmers between
the ages of 31-50 years perceived more changes in
temperature and rainfall compared to the other age
groups. They also represented the most economically
active group. The differences in these perceptions also
influenced the varied responses adopted to help
women farmers adapt. Most of the adaptation strate-
gies were autonomous and were homogeneously
adopted, such as strategies in response to the erratic
rainfall (changing planting dates, early maturing
varieties and intercropping), livelihood risk manage-
ment (mixed farming, seasonal migration and off-farm
jobs) and soil fertility enhancement (compost and
chemical fertiliser).

Access to land is critical to adaptation in the study
areas as it is linked to vulnerability, livelihoods and
food security. Earlier research has outlined the need
for land reforms to ensure women’s improved access
to land (Yaro 2010; Ahmed et al. 2016; Nyantakyi-
Frimpong and Bezner-Kerr 2015; Rademacher-schulz
et al. 2014; Rao et al. 2017). In a region where
agriculture is the main source of food and income, land
ownership is critical to social wellbeing (Akologo and
Guri, 2016). Most of the women farmers could not
own land, which affected their willingness to adopt
innovative adaptation practices. They acquired land
through insecure means (such as borrowing from
relatives). Age, marital status and residential status
influenced access to land for women farmers. Farmers
who were born and raised in the area had better access
to land as compared to migrant women farmers. Older
farmers were more likely than younger farmers to have
tenure security, and married women (especially those
with sons) had better access to land. Single, young,
women were less likely to implement innovative
adaptation strategies, and were more likely to migrate.
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Gendered roles, responsibilities, and rights over
resources were clearly established at the household
level (Nyantakyi-Frimpong and Bezner-Kerr 2015).
Due to limited work opportunities in the communities,
young women often migrated to southern Ghana in
search of economic opportunities. This trend has been
attributed to the wide structural and developmental
gap between the northern and southern Ghana as a
result of colonial policies that deliberately discrimi-
nated against the northern regions (Ahmed et al. 2016;
Nyantakyi-Frimpong and Bezner-Kerr 2015). Single
women may permanently migrate and married women
whose husbands lived in the communities sometimes
migrated seasonally during the off-farming season.
During the FGDs, some married women revealed that
although their husbands could not provide all their
basic needs (such as cooking utensils, cloth and other
household items), they also prevented them from
travelling to other parts of the country to work. This
they believed was because their husbands wanted
them to work on their farms. Hence marriage restricted
the married the women’s mobility, even when this
could enhance their adaptive capacities. Notwith-
standing such restrictions, women in these communi-
ties are engaged in additional livelihoods such as
groundnut farming, the sale of locally manufactured
drinks such as Pito, Shea butter and groundnut
processing, basket weaving and petty trading for
subsistence. More widowed women farmers engaged
in off-farm activities to supplement their income. This
could be related to their poorer access to farm land and
disproportionally increases their overall work burdens
relative to the returns.

Water harvesting, use of chemical fertilisers and
irrigation were the least adopted practices. Water
harvesting and irrigation require substantial technical
knowledge as well as investment. Since most of the
women could not own land they were reluctant to
invest heavily in lands that could be taken from them.
As highlighted in this paper, majority of women had
no land tenure rights to control, invest or make useful
decisions about the lands. While the widowed farmers
could have access to farmlands through their sons, the
married had access to borrowed lands facilitated by
their husbands. A female farmer inheriting portions of
their father’s land was rare. As 36-year-old woman
from Tolibiri-Lawra mentioned:
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... some husbands or landowners will take back
their lands when they realised you have
improved the land fertility. So the lands on
which we farm are not secured. It can be taken
away from you at any time by the owners. Some
women may also lose the land they cultivate on
after the demise of their husbands.

When factors for non-adoption were further classified
to the various capitals essential for sustainable liveli-
hoods and across all ages, there was enough evidence
that women farmers lacked both natural and human
capital. Low literacy rates, informal skills and lack of
access to land cumulatively constrained their adapta-
tion strategies. However, the presence of strong social
ties, access to village savings and loans association
(VSLA) and the ability to diversify their livelihoods
contributed to managing risk. Bryan et al. (2009) and
(Kithiia (2011) reported that financial barriers are
further key barriers that limit adoption of useful
strategies. They include inadequate capital, the
absence of or poor access to credit services, finances
and grants. Financial barriers hamper access to
fertiliser and improved crop varieties.

Residential status also influenced adaptation
options. Farmers who were born and had lived most
of their lives in the communities were much more
familiar with the climatic conditions in the area as
compared to the migrants, for that reason they are able
to more easily formulate adaptation strategies. Our
study shows that women farmers who are non-
migrants appear to have adapted better to recent
manifestations of weather extremes than those who
had migrated to the area. They also had a relatively
better access to resources.

According to Fatuase and Ajibefun (2014) formal
education to senior high and tertiary levels influenced
adaptation options. Low levels of education limit the
ability of people to gain extra employment opportu-
nities particularly in the non-farm sector (Minot et al.
2006). However, many of the women farmers had little
or no formal education. This paper however advocates
for improved extension education to improved inten-
sity of use of adaptation options (Di Falco et al. 2011;
Fatuase and Ajibefun 2014). Respondents who gained
access to information on farming issues engaged in
adaptation strategies. Anley et al. (2007) found that in
Haiti, farmers who have good access to extension
services were expected to adopt better technologies.

On the other hand, some adaptation studies have stated
that extension services were not an important factor
affecting the adoption of adaptation practices (Davis
et al. 2013). In this study not all the farmers had access
to extension services likely because extension services
concentrate on cash crops, an area dominated by men
(Britwum and Akorsu 2016). In addition, cultural
norms will dictate the extent to which women farmers
could access extension services. Finally, most of the
women did not own television and radio sets. In
households where these tools information were avail-
able the choice of frequencies was often regulated by
the husband. In addition, women farmers’ work
burden limited their listenership.

Conclusion

A better understanding of the processes that shape
women farmers’ adaptation to climate change is
critical for developing well-targeted adaptation poli-
cies. This paper has highlighted the complex relation-
ships that mediate women farmers’ access to resources
and influence their vulnerability to climate variability
and change. Adoption decisions are informed by their
gendered positioning within the agricultural produc-
tion systems of their respective communities (Brit-
wum and Akorsu 2016). In semi-arid Ghana, most of
the residents maintain livelihood strategies that
include a combination of subsistence or small-scale
agriculture, livestock rearing, seasonal or long-term
migration, and localized natural resource extraction.
While warming temperatures, erratic rainfall patterns
and changing ecological systems present similar
challenges to the different groups (Ogra and Badola
2015), the vulnerabilities, responses and decision-
making abilities of these different individuals and
groups in relation to climate change can be linked to
social structures based on characteristics such as
gender, socio-economic status, ethnicity, age, and
physical context (Kaijser and Kronsell 2014). Women
farmers’ ability to adopt off-farm strategies such as
petty trading in agricultural and consumable goods
increase their resilience and their decision-making
power at the household level, which is an indicator of
empowerment (Wrigley-Asante 2011). Considering
that many of the surveyed households consume most
of what they produce, addressing inequities in access
to land is likely to be an important strategy for

@ Springer



GeoJournal

reducing vulnerability and improving food security at
the household level.

Women farmers are made up of categories that are
not fixed but are dynamic, changeable, and interlinked
(Lykke 2010). This paper has shown that many of the
constraints and opportunities women face in the
context of climate variability and change are shaped
at the intersection of the responsibilities and expecta-
tions attached to a wide range of social differences
which are constantly changing (Carr 2008). It has
highlighted the intra-gender differences that shape the
adoption of adaptation strategies, showing that women
are not a homogenous group and even within the
various socially differentiated groups generalisations
cannot be made Adoption of adaptation strategies are
influenced by socio-demographic factors such as age,
level of education, and marital and migration status,
which also influence decision-making and power
dynamics and negotiation within the household.
Patriarchal and socio-cultural norms increasingly
shape how different groups of women cope with
climatic impacts in different ways. Highlighting the
intra-gender differences that shape the adaptation
options and adaptive capacity to climate is a prereq-
uisite for proper adaptation policy planning and
targeting.
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