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|dentifying strategies for
adaptation of rural women to
climate variability in water scarce
areas

Masoumeh Moayedi and Dariush Hayati*

Department of Agricultural Extension and Education, Shiraz University, Shiraz, Fars, Iran

The current research aims to identify adaptation strategies adopted by rural
women of Fars province in dealing with climate variability. This study is applied
in terms of purpose, descriptive-correlational in terms of methodology, and field
type in terms of data collection. The statistical population were rural women
who were members of agricultural households in Fars province, which have been
affected by climatic variability in four climatic zones: cold, mild, hot, and very
hot. This study was conducted using survey method. A structured questionnaire
was designed and its face and content validities were verified using experts’
opinions. The size of the studied sample was estimated using Cochran’s formula.
For sampling, a combined stratified and cluster sampling method was used.
Data were collected from 406 respondents from 32 villages in eight counties
of Fars province. Then, the data was analyzed. In total, 43 adaptation strategies
of rural women were classified in the form of four categories of strategies for
development and diversification of income sources, cost management, social
capital management, and environmental stress management. The most important
adaptation strategy used by rural women against climatic changes has been the
cost management strategy. The use of facilities and loans is the most important
strategy among the cost management strategies that can lead to reducing the
negative effects of climate variability on rural women. Then, the strategy of
development and diversification of income sources, management of social capital,
and management of environmental tensions were placed in the second to fourth
places of adaptation strategies used by rural women under climate variability. The
results of this study indicate that the rural women of Fars province are not only
passive victims of climate changes, but they act actively and hope to adapt to
sudden climate changes. Using prudent strategies, they employ their experience
and expertise to reduce the adverse effects of climate variability.

KEYWORDS

climate variability, vulnerable women, sensitivity toward gender, rural households, water
scarce areas

1. Introduction

Climate change is an inevitable issue in the modern world (Memon, 2020). Basically,
climate change refers to significant, long-term changes in the global climate (IPCC, 2007).
Scientific research shows that human-induced climate change is a serious threat to human
societies and the non-human world. However, climate variability is an issue that has major
political, economic, socio-cultural, psychological, and moral consequences (Whitmarsh,
2005). Climate change and variability have a negative impact on the agricultural sector
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in various parts of the world, including Iran, and farmers need
to be more adaptable to these changes and variability to maintain
their livelihood (Azizi Khalkheili et al., 2016; Yazdanpanah et al.,
2023). The scientific studies conducted in Iran also show the
significant impacts of climate variability on the agricultural sector
(Farajzadeh Asl et al., 2009; Khoush Akhlagh et al., 2010; Barati
et al., 2023; Zobeidi et al., 2023). According to Intergovernmental
Panel on Climate Change (IPCC), climate change is distributed
differently among regions, generations, age groups, income groups,
occupations, and genders (IPCC, 2001). Rural communities
dependent on agriculture and natural resources, more than other
sectors, experience the effects of climate variability (Aryal et al.,
2014). Climate variability is a major threat to smallholder farmers
and increases their stress in poor living conditions (Morton, 2007).
There are social, technological, environmental, and economic
factors that shape farmers’ ability to understand and respond to
climate change (Deressa et al., 2009). On the other hand, the effects
of climate variability hinder development and damage human
living conditions and lifestyles. This pressure is disproportionately
placed on developing countries and their poor. As a result,
inequality in health status and access to adequate food, healthy
water, and other resources intensifies (Roehr, 2007).

In addition, climate variability does not affect individuals and
groups alike (Goli et al., 2023). Disasters and their associated
impacts often exacerbate existing inequalities, vulnerabilities,
economic poverty, and unequal power relations (Brody et al,
2008). Men and women in different situations perceive and
experience climate variability in different ways. Because gender
roles, responsibilities, positions, and social identities lead
to different coping strategies and responses (Lambrou and
Nelson, 2010), the term adaptation to climate variability is the
modification of natural or human systems in response to real
or expected climatic shock. These effects mitigate the damage
or take advantage of opportunities to increase the system’s
resilience to climate change (IPCC, 2007). Adaptation is not
an independent process. In other words, adaptation depends
on the role and influence of various geographical, ecological,
socio-economic, cultural, political, and institutional factors, each
of which independently and/or collectively affects the human
environment (Ndaki, 2014). Tt is often argued that people’s
perceptions of climate Variability and how to adapt to it is
economically, socially, and environmentally an important factor
in improving their livelihoods through adaptation approaches
(Ganesh, 2021).

Gender, education, non-agricultural activity, farm size,
ownership of assets, access to credit, and access to information
on climate variability are among the determinants of adaptation
to climate variability (Lemma, 2016; Tesfaye and Seifu, 2016).
Disasters affect men and women in different ways. Accordingly,
their impacts are greater on some groups such as women and
children (Fitriani et al., 2019). The effects of climate variability
vary due to the vulnerability levels of different groups. The poor,
women, and children are among the most vulnerable to the impacts
of climate variability (McKinley et al., 2016). But the key question
in this regard is why gender is an important factor in the discourse
of climate variability and especially in adaptation to climate
variability? Gender and adaptation to climate variability have
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complex relationships. Therefore, it is argued that the interaction
between gender forms of knowledge, power, and decision-making
requires a subtle perspective (Bhattarai et al., 2015). Men and
women have different roles, responsibilities, and decision-making
power, which harms women. Therefore, it is not surprising that
gender also plays a role in adapting to climate variability. Women
and men (in their particular social roles) are affected differently
by climate change. These differences are generally due to reasons
such as having different responsibilities (taking care of children
and earning), lack of proper access to services, inequality in access
to knowledge and capacities to deal with risks, and inadequate
access to proper training. The social roles and responsibilities of
women and men lead to different degrees of their dependence
on the natural environment. Factors such as economic weakness,
lack of access to resources and information, dependence on men,
and lack of decision-making power result in the deterioration of
the condition of women (as a vulnerable group) (Roechr, 2007).
Due to their high dependence on natural resources, this group
is more vulnerable to the effects of climate change than other
groups (Mzimela, 2017). They account for a larger percentage
of the worlds poor, and although they are actively involved in
agricultural work, their role is neglected. In many cases, women
also have to provide food security for the family and carry heavy
loads in order to provide the water and fuel they need. More
specifically, it should be stated that many poor women rely on
natural resources for their livelihoods, which are under serious
threat (UN Women Watch, 2009). Moreover, they have unequal
access, control, and ownership of these natural resources. They
are often excluded from important decision-making and policy-
making bodies and institutions that govern them (Zhongming
etal, 2011).

Men and women are different in terms of their perceptions
and responses to climate variabilities. This problem demands that
special attention be paid to the status of different gender groups
in plannings related to adaptation to climate variabilities (Roehr,
2007). Age, education, agricultural experience, land rights, women’s
empowerment, livestock ownership, and changes in rainfall are
very important factors that can be effective in choosing women’s
coping strategies against the negative effects of climate change
(Batool et al., 2018). Climate variabilities may exacerbate gender
inequality and create additional responsibilities for women. This
can increase the vulnerability of women in poor families (McKinley
et al, 2016). Studies show that women’s vulnerability to climate
changes is evident in many parts of the world. One of the
most important reasons for this is related to their less access
to education and information. Meanwhile, the existence of such
information can help them in managing the risks related to
climate change; therefore, agricultural activities and food security
are also less damaged (Jost et al, 2015). The social role of
women in many countries can also limit their ability to adapt
to climate change. This increasing sensitivity to climate change
is the result of women’s household responsibilities such as child
care, water supply, providing fuel for cooking, and their increased
responsibility in agricultural production (FAO, 2011; McKinley
etal., 2016).

Adaptation is a complex and often costly process that covers
many human, economic, and environmental issues (Karimi et al.,
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FIGURE 1

The study area in Fars province, Iran.

2022). According to what was mentioned earlier, adaptation can
have gender characteristics in some cases. In such cases, the
term gender-based adaptation is used. At the core of this form
of adaptation lies a wide range of inequalities in age, class,
and gender, which are related to the impacts and responses
to climate variability. These inequalities create the ground for
reducing individual adaptation capacities, which should be taken
into consideration when formulating policies (Ylipaa et al., 2019).
It can be argued that adaptation is a learning process. Therefore,
to achieve success in this learning style, elements including
policies, programs, and practices must be continuously monitored
and reviewed (Hinkel et al., 2009). Adaptation strategies should
reduce the potential negative impacts of climate variability. These
strategies should improve the welfare of households in the short
term and achieve development goals (Figueiredo and Perkins,
2013). Developing an appropriate adaptation strategy to deal with
the negative consequences of climate variabilities can improve
women’s productivity and financial stability (Parry et al., 2007).
The formation of appropriate knowledge resources in the field of
adaptation methods and factors affecting the selection of adaptation
strategies by rural women helps to design policies to deal with the
challenges that climate Variabilities create on rural women.
Various studies have been conducted on farmers
understanding and selection of adaptation strategies in different
countries (see Tesfaye and Seifu, 2016; Karimi et al., 2020; Abedi
et al., 2022; Valizadeh et al, 2022). However, most of them
have addressed this issue at the macro level. Therefore, they

cannot be generalized to poor women living in specific places
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(Tazeze et al, 2012). In general, the issue of gender and climate
variability adaptation is under-researched, and for many people,
understanding the ways in which gender may be a factor in climate
change adaptation and how it should be addressed politically is
difficult. Gender aspects are rarely considered in climate change
policies. At the same time, the participation of women in adapting
to climate variabilities is very important. Because, women generally
have valuable local knowledge that they can share when making
decisions about adaptation to climate variability, and use this
knowledge as a basis for designing context-specific adaptation
strategies (Figueiredo and Perkins, 2013). The requirement of any
planning on climate variability is that there is a comprehensive
insight from the local people’s point of view about changes in
temperature and precipitation and climate variability in general
(Cherinet and Mekonnen, 2019). Women’s adaptation strategies to
climate variability have the potential to significantly help reduce
the negative effects of climate variability (Tesfaye and Seifu, 2016).
In this regard, identifying the adaptation strategies of rural women
members of agricultural households against climate variability
was chosen as the main goal of this research. The results of this
research can be very useful for rural women and local governments
in understanding the current events caused by climate and its risks
on their livelihoods and adaptive capacity.

The Intergovernmental Panel on Climate Change (IPCC)
defines adaptation as the compatibility and adjustment of natural or
human systems in response to real or predicted climate stimuli and
their impacts. According to this definition, adaptability moderates
the negative impacts and makes successful use of opportunities
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(IPCC, 2007). Adaptation has historically been a marginal policy
option for climate change. Considering adaptation as a marginal
policy has led to the development of poverty in many countries
(Ayers, 2010). The adaptation process depends on the adaptive
capacity of the system and people. Adaptation capacity is the
ability to prepare, facilitate, and implement adaptation measures or
the ability to absorb and withstand the impacts at any particular
time (Ndaki, 2014). Adaptive capacity includes a wide range
of factors including wealth level, technological capacity, timely
access to information, having key skills, infrastructure, existence of
institutions, social capital, and justice (Vincent, 2007).

Tembo (2013) in his research on the adaptive capacity and
access to resources and power states that adaptive capacity occurs
using a complex network of relationships that have consequences
at the individual level. Adaptive strategies are based on how
to use local knowledge about water, stakeholder cooperation,
and livelihood diversification. Specialization and diversification of
livelihoods are important elements in reducing vulnerability to
climatic changes (Eriksen et al., 2005). Especially, in rural and
agricultural areas, diversification of livelihoods is considered an
important factor to prevent vulnerability. Adaptation strategies are
different both in terms of efficiency and potential climate risk, but
the adoption and careful use of appropriate adaptation strategies
can be useful in the efficient allocation of resources (Ncube et al.,
2016). Since women and men experience climate variability in
different ways and have different social roles, responsibilities,
positions, and identities, adapt strategies and different reactions
to climate variability (Lambrou and Nelson, 2010). Therefore, the
ability to adapt is closely related to gender, and it is necessary to
identify the different strategies that women use to adapt to climate
variability. Identifying these strategies can lead to the formulation
of appropriate policies and programs for women’s adaptation to
climate variabilities.

2. Material and methods

2.1. General perspectives of the research
method

This research is applied in terms of purpose, descriptive in
terms of methodology, and field type in terms of data collection
method. The statistical population of the research was all rural
women of Fars province who were affected by climatic Variabilities.
In this research, a cross-sectional survey was used with the aim
of identifying the adaptation strategies of rural women in Fars
province to climate Variabilities and water scarcity. Rural women
members of farmer households in Fars province have been affected
by climate Variabilities in four climatic zones: cold, moderate,
hot, and very hot. Therefore, the statistical population included
rural women who were in these four regions. Both primary
and secondary data sources were used to collect data. Primary
data are data that were collected directly through interviews or
questionnaires. The secondary data included the data collected
from the meteorological database and the management and
planning organization of Fars province.
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TABLE 1 Average rainfall of Fars province in the last 9 years.

Nom. Year Rainfall(mm) Long-term average (mm

1 2007 131.4 331.1
2 2008 182.1 323.6
3 2009 246.6 320
4 2010 260.8 317.3
5 2011 312.8 317.1
6 2012 310.6 316.8
7 2013 236 313.6
8 2014 210.6 302.9
9 2015 2094 298.4
10 2016 285 301

2.2. Study site

Fars province is the second producer of agricultural products
located in the south of Iran (Figure 1). With an area of 12,2000
more than 122,000 square kilometers, this province constitutes
7.5% of the area of Iran. Fars province is geographically spread
from 42°50 to 36°55 east longitude and 27° to 31° north
latitude. In terms of country divisions, this province is divided
into 36 counties and sub-counties (Management and Planning
Organization of Fars Province, 2019). In terms of natural location,
Fars province is mostly mountainous, and according to the
surveys, 34.7% of the province is plains and flat areas, and the
remaining 65.3% is highlands. Due to its vastness, Fars province
has different ecosystems. The existing geographical diversity has
caused significant changes in the level of precipitation and different
climates are formed in the province. In terms of weather conditions,
Fars province has four seasons. The northern part is cold, the center
is moderate, and the south is hot and very hot.

The average long-term rainfall in different regions of Fars
province varies from 188 to 833 mm. The rainfall of the province
in 1996 was 285 mm, which indicates the 10-year drought in Fars
province (Table 1).

The agricultural sector of Fars province plays an essential role
in ensuring food security, production, and employment of the
country; so that 10% of the country’s production, 9.2% of the added
value of the country’s agricultural sector, 23% of the added value
of the province’s economic sectors, and 20.6% of the province’s
employment are related to the agricultural sector. In Iran, climatic
changes often appear in the form of drought. According to the
report of the Meteorological Organization of Iran, in a period of
120 months, 88.3% of the area of Fars province has been affected
by severe and very severe drought. In addition, 11.4% of the
province experienced moderate drought and 0.3% mild drought
(Meteorological Organization of Iran, 2017). It should be noted
that the drought has had a negative effect on the production of
agricultural products in this district. For example, the research of
Khoush Akhlagh et al. (2010) showed that due to the drought, the
amount of wheat harvested in Marvdasht county was reduced by
38.3% compared to the previous year.
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TABLE 2 Classification of the counties of Fars Province according to the
type of drought experienced in the climatic regions.

Climate Type of  Counties of Fars Studied
drought  Province counties
Cold Medium Eghlid, Abadeh, Bavanat, Eghlid and
Khorrambid Khorrambid
Mild Medium Arsanjan, Estehban, Pasargad, Arsanjan
Kharameh, Rostam, Sepidan and
(Beyza), Sarvestan, Shiraz, Marvdasht
Kavar, Marvdasht, and
Mamsani
Hot Slight Khonj and Darab Jahrom and
Kazeroon
Medium Zarindasht, Farashband, Fasa,
Firoozabad, Qir-o-karzin,
Kazeroon, and Gerash
Intense Jahrom amd Neyriz
Very hot Medium Larestan, Lamerd, and Mohr Lamerd and
Mohr

Source: Statistics of Iran’s National Center for Drought and Crisis Management in a 10-year
period until the end of 2019.

TABLE 3 Educational levels of the studied rural women.

Educational levels Num. Percent

Illiterate 45 11.1
Elementary 129 31.8
Middle school 78 19.2
High school 107 26.4
Bachelor of science/arts 45 11.1
Master of science/arts 1 0.2
Doctorate 1 0.2
Total 406 100

2.3. Population of the study

The studied population were rural women members of
agricultural households in Fars province, which are affected by
climatic changes in four climatic zones: cold, moderate, hot, and
very hot. According to the census of 2015, Fars province had a
population of about 4,851,274 people, of which 29.53 % (1,432,355)
is the rural population, among which, the population of rural
women aged 10 years and older is 572,486 cases. In addition,
the economically active population of rural women is 10.8%
(Management and Planning Organization of Fars Province, 2019).

2.4. Data collection tool in cross-sectional
survey

A structured questionnaire was used to identify and apply
adaptation strategies of rural women against climatic variabilities.
The face and content validity of the questionnaire was confirmed
by the experts of agricultural extension and education, experts of
the Jihad Agricultural Organization, and experts of climate change
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studies. The reliability of the research tool was assessed using
Cronbach’s alpha after conducting a pilot test in region outside the
study area. Cronbach’s alpha coefficients were greater than 0.7 for
the constructs being measured using Likert scale. After collecting
the required information, the data was entered into SPSS4 software
and analyzed.

2.5. Sampling

In order to select the studied samples, the counties of Fars
province were divided according to the type of climate they had
(cold, moderate, hot, and very hot) and the level of drought
they had experienced (mild, moderate, severe, and very severe).
After that, the studied counties were determined based on the
distribution of the type of drought in different climates. All the
counties of Fars province have been affected by drought.

In this research, a integrated stratified and cluster sampling
method was used. For the classification of community units, the
climate variable was considered as a criterion that depends on
the attribute of the investigated variable, i.e. climate variability
(Table 2). Therefore, the samples were selected from all four
climates: cold, moderate, hot, and very hot. Two counties from
each climatic region, two sub-counties from each county, and two
villages from each sub-county were selected. Finally, rural women
were randomly selected.

Cochran’s formula was used to calculate the sample size.

n = Statistical sample size

N = The size of the statistical population

d = Permissible error (usually considered equal to 0.05)

z = Value of normal variable with confidence level 1- a. In the
two-domain test, the z value for the 95% confidence level is 1.96 and
for the 99% confidence level it is 2.58.

p = the proportion of possession of the desired trait

q = (1-p) = Refers to the possibility of not having the desired
attribute (for example, the female population). p and q are usually
considered 0.5.

Based on Cochran’s formula, the calculation was done with an
error level of 5%. Considering that 572,486 women of Fars province
were more than ten years old, the sample size was estimated to be
384. To reduce the sampling error (that is, the difference between
the parameter value in the population and the statistic value in the
sample), increase the generalizability, and achieve a more accurate
estimate, 10% was added to the sample size. Therefore, a total of
420 rural women were selected from the study area. Of these, 14
questionnaires were incomplete and discarded.

2.6. Conceptual and functional definition of
adaptation strategies

Conceptual definition of adaptation strategies: These strategies
are actually strategies for adjusting the effects of climate

frontiersin.org


https://doi.org/10.3389/frwa.2023.1177684
https://www.frontiersin.org/journals/water
https://www.frontiersin.org

Moayedi and Hayati

TABLE 4 Source of rural women'’s annual income (in Millions of Tomans).

10.3389/frwa.2023.1177684

Processing of agricultural products 67.5 60 6.6 7.9 1
Handicrafts 382 50 3.1 5.6 3
Paid worker in the agricultural sector 24.4 30 2.5 53 4
Other (services, and etc.) 40.4 90 6.2 15.3 2

Variabilities, which are used by the rural women under study.
Based on the primary exploratory study, a set of these strategies
was extracted and then 43 adaptation strategies were divided into
four categories of strategies for development and diversification of
income sources, cost management, social capital management, and
environmental stress management.

2.6.1. Operational definition of adaptation
strategies

This variable was asked using questions on a nominal scale
about the application of adaptation measures. The composite index
related to the four categories of adaptation strategies of rural
women, after fixing the difference in scale and weighting, was
calculated using the following formula:

AS = (ADRexWal) + (ACMexWa2) + (ASCMex Wa3)
+ (AMESexWa4)

AS = Rural women’s strategy in adapting to climate Variabilities

ADRe = The strategy of development and diversification of
income (fixed the difference in scale)

ACMe = Cost management strategy (fixed the difference
in scale)

ASCMe = Social capital management strategy (fixed the
difference in scale)

AMESe = Environmental stress management strategy (fixed
the difference in scale)

Wal= The weight of the strategy of development and
diversification of income sources

Wa2= The weight of cost management strategy

Wa3 = The weight of social capital management strategy

Wa4=  The
management strategy.

weight ~ of  environmental  stress

3. Findings and discussions

3.1. Demographic characteristics of the
studied rural women

In terms of the gender of the head of the household of the
participants, 34 (8.4%) were female and 372 (91.6%) were male.
The average age of the researched samples showed that their average
age was 41.27 years with a minimum of 16 and a maximum of 73
years. In terms of the educational levels of the studied rural women,
11.1% were illiterate. In addition, 31.8% had primary education
degree, 19.2% had secondary education degree, 26.4% had high
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TABLE 5 Agricultural water quality according to respondents
self-reporting.

‘ Status Frequency Percent ‘
Very bad 63 15.5
Bad 69 17
Medium 141 34.7
Good 106 26.1
Very good 27 6.7
Total 406 100

TABLE 6 The level of access to agricultural water according to
respondents self-reporting.

‘ Status Frequency Percent ‘
Very bad 75 18.5
Bad 97 23.9
Medium 131 323
Good 89 21.9
Very good 11 2.7
Total 403 99.3
No response 3 0.7
Total 406 100

school education degree, and about 11.5% had university education
degree (Table 3).

The results related to the survey of rural women’s income
sources showed that most of them (67.5%) earn income
from processing agricultural products. Also, the processing of
agricultural products had the highest average among income
earning strategies. This strategy, with an average of 6.6 million
tomans and a standard deviation of 7.9, had a greater role than
other variables in the income of rural women. Then, service-
based activities with an average income of 6.2 million tomans
and a standard deviation of 15.3 were ranked as the second
most important sources of income for rural women. It should
be noted that handicrafts (such as carpet weaving, sewing, carpet
embroidery, and etc.) with an average income of about 3 million
Tomans and a standard deviation of 5.6 and working in other
people’s agricultural farms with an average 2.5 million Tomans and
a standard deviation of 5.3 were placed in the next place of the
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TABLE 7 Application of the strategy of development and diversification of income sources by the respondents.

Strategy Minimum  Maximum Mean Standard Employers of the strategy = Rank

(average) deviation

Frequency Percent

Development of complementary 0 1 0.61 0.48 250 61.6 1
agricultural activities
Work to earn money by women 0 1 0.51 0.50 210 61.6 2
More working of rural women 0 1 0.50 0.50 206 51.7 3
Intention to non-agricultural jobs 0 1 0.43 0.49 177 50.7 4
Poultry breeding 0 1 0.42 0.49 171 43.6 5
Animal husbandry 0 1 0.41 0.49 169 421 6
Serving as a paid worker in the 0 1 0.29 0.45 120 29.6 7
agricultural sector
Baking and selling local bread 0 1 0.25 0.43 102 25.1 8
Vegetable production 0 1 0.24 0.42 98 24.1 9
Collecting medicinal plants 0 1 0.24 0.42 98 24.1 10
Temporary migration of family 0 1 0.12 0.33 51 12.6 11
members
Permanent migration of family 0 1 0.07 0.26 31 7.6 12
members
Temporary migration of rural women 0 1 0.06 0.24 27 6.7 13
Beekeeping 0 1 0.04 0.20 18 4.4 14
Total 0 11 4.25 2.65 406 100

TABLE 8 Application of cost management strategies by the respondents.

Strategy Minimum  Maximum Mean Standard Employers of the strategy = Rank

(average) deviation

Frequency Percent

Using of facilities 0 1 0.67 0.46 274 67.5 1
Reducing the cost of living 0 1 0.57 0.49 233 574 2
Working women in the agricultural 0 1 0.42 0.49 173 42.6 3
fields
Selling surplus livestock 0 1 0.34 0.47 142 35 4
Selling gold 0 1 0.32 0.47 133 32.8 5
Reducing food consumption 0 1 0.32 0.46 131 323 6
Reducing the quality of food 0 1 0.30 0.46 124 30.5 7
Renting or leasing land 0 1 0.21 0.41 89 21.9 8
Real estate sales 0 1 0.06 0.24 27 6.7 9
Total 0 9 3.26 1.77 406 100

income-earning strategies of the rural women participating in this
study (Table 4).

The participation levels of rural women in earning household
income were statistically different; so that 75% of the respondents
stated that up to 25% of the household income is the result of their
work. About 21% mentioned that they provide between 26 and 50%
of the household income. Nearly 2.5% of the respondents provided
more than half of the household income.

Frontiersin Water

3.2. Impacts of climate variabilities on the
agricultural water

Among the most important impacts of climate variability
and drought, we can mention changes in the quality and
quantity of agricultural water resources. According to the
results of this study, 32.5% of rural women have evaluated
the quality of their agricultural water as bad or very bad,
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TABLE 9 The use of environmental stresses’ management strategies by the respondents.

Strategy Minimum  Maximum Mean Standard Employers of the strategy = Rank

(average) deviation

Frequency Percent

Water storage in the tanker 0 1 0.57 0.49 235 57.9 1
Buying fodder and animal feed 0 1 0.39 0.49 162 399 2
Utilization of extensional services 0 1 0.31 0.46 128 31.5 3
Insurance of agricultural products 0 1 0.25 0.43 102 25.1 4
Buying water for livestock or 0 1 0.21 0.41 88 217 5
agriculture
Reducing the area under 0 1 0.21 0.41 88 21.7 5
cultivation
Changing the irrigation method 0 1 0.21 0.41 88 21.7 5
Changing the cultivation pattern 0 1 0.19 0.39 78 19.2 6
and type of product
Replacing agriculture with animal 0 1 0.13 0.34 54 13.3 7
husbandry
Changing the type of livestock 0 1 0.13 0.33 53 13.1 7
Changing of the land use from 0 1 0.08 0.27 33 8.1 8
agricultural to garden
Seasonal migration of livestock or 0 1 0.05 0.05 22 5.4 9
bees
Total 0 12 2.76 2.76 406 100

TABLE 10 The use of social capital management strategy by the respondents.

Strategy Minimum = Maximum Mean Standard Employers of the strategy = Rank

(average) deviation

Frequency Percent

Obtaining guarantees from other 0 1 0.71 0.45 291 71.7 1
people to get aloan
Membership in official 0 1 0.55 0.49 224 552 2
organizations
Borrowing money from others 0 1 0.53 0.49 218 53.7 3
Getting help from friends 0 1 0.37 0.48 154 379 4
Getting financial help from 0 1 0.36 0.48 149 37.7 5
relatives
Formation of working groups 0 1 0.18 0.38 75 18.5 6
Going under the cover of support 0 1 0.14 0.35 59 14.5 7
institutions
Total 0 7 2.87 1.69 406 100

which includes the saltiness and bitterness of agricultural
water (Table 5).

424 % of the rated  their
agricultural water sources as bad and very bad, which

respondents access  to

indicates the lack of water for agriculture. These respondents

3.3. Adaptation strategies

Adaptation strategies are strategies to adjust the impacts of
climate variability, which are used by rural women. Based on the
results of various studies, a set of these strategies was extracted

constituted a significant percentage of the respondents, and then 43 adaptation strategies were divided into 4 categories of
which shows the water crisis in agriculture in Fars strategies for development and diversification of income sources,
province (Table 6). cost management, social capital management, and environmental
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TABLE 11 Comparison of the mean the use of adaptation strategies in different climatic zones of Fars province.

Strategy Mean (standard deviation) of climatic zones

Cold (hn =95) Mild (n=105) Hot(n=104) Very hot (n=199)
Adaptation strategies 2.77 (1.49) 3.99 (1.65)" 3.68 (1.78)>4 3.29 (1.38)% 1030 | 0.0001
Environmental stress management 1.6 (2.15) 3.58 (2.67)" 3.06 (2.54)><d 2.68 (1.70)% 12.80 | 0.0001
Social capital management 2.75 (1.60) 2.90 (1.74) 2.63 (1.76) 3.2 (1.62) 2.09 0.10
Cost management 2.75 (1.59)% 3.79 (1.54)b 3.59 (2.09) 2.86 (1.59)* 9.11 0.0001
Development and diversification of income sources 3.78 (2.66)™4 4.40 (2.66)20<d 4.77 (2.76) 3.98 (2.43)%d 2.88 0.039

- Except for the social capital management strategy, the difference of other strategies is significant at the level of 0.05 (p < 0.01).

- Common English letters in each row indicate the absence of significant differences between clusters.

+ There are no significant differences between the groups.

TABLE 12 The use of different categories of scale-fixed adaptive strategies.

Strategy Minimum  Maximum Mean Standard Employers of the Un-employers of the

(average) deviation strategy strategy
Frequency Percent Frequency Percent

Development 0 2.59 1 0.62 372 91.7 31 7.6

and

diversification

of income

sources

Cost 0 5.07 1.84 1 389 95.9 14 34

management

Social capital 0 244 1 0.59 368 90.6 34 8.4

management

Environmental 0 4.34 1 0.87 324 79.8 76 18.7

stress

management

stress management. Exploratory factor analysis has been used to
divide these strategies. The descriptive results of each category of
strategies are given below.

3.3.1. Strategies related to development of
diversification income sources
A total of 14 strategies were proposed in the form of

«

nominal questions “yes” “no and “no case.” Based on
the means’ comparison, in the category of development and
diversification of income sources, strategies including development
of complementary agricultural activities (including the sale and
processing of agricultural products), rural women working to
earn money, increasing the amount of work, working in non-
agricultural activities (service jobs such as hairdressing, school
services, assembly services, shopkeeping, and handicrafts), and
poultry farming were used by rural women more than other
strategies. Other strategies of this group are also presented in
Table 6. As can be seen, more than 61 % of the studied rural women
process agricultural products and sell them in order to develop
household income sources, so that through the added value of
agricultural products, they can compensate for the damages caused
by climatic changes. Also, more than 50 % of rural women in this
research had to work to earn money or do more heavy work than

they could.
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3.3.2. Costs management strategies

This strategy was asked with 9 items in the form of nominal
closed questions. In this category, using facilities with a mean of
0.57 and a standard deviation of 0.49 was the most important cost
management strategy used by rural women. This result is consistent
with the results of Obayelu et al. (2014). Reducing the cost of living
and working in the farm for rural women has been one of the other
cost management strategies of rural women in adapting to climate
changes. The strategy of selling surplus livestock, selling valuable
assets (such as gold) were other adaptation strategies to compensate
for the deficit of household income in the conditions of climate
change. These results are consistent with the results of Abedi et al.
(2022), Karimi et al. (2022), and Goli et al. (2023). More than 30
% of the respondents mentioned that reducing the quantity and
quality of food is a solution to adapt to the harsh conditions of
climate change (Table 7). Cost management strategy with the mean
of 3.26, standard deviation of 1.77, minimum of 0, and a maximum
of 9 (range between 0 and 9) has been used by rural women of
Fars province.

3.3.3. Social capital management strategy

In the category of social capital management strategies, 7
strategies have been proposed. Based on the findings of this study,
the most important social capital management strategy used by
rural women in order to adapt to climate variability was getting
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guarantees from other people in the rural community. This was
done in order to get a loan. This strategy has the mean of 0.71
and a standard deviation of 0.45, which means that more than 71
% of the respondents mentioned that they use this strategy. The
second strategy to adapt to climate changes in the social capital
management strategy is women’s membership in formal social
organizations such as microcredit funds, cooperatives, and social
organizations. This strategy had the mean of 0.55 and a deviation
of 0.49, and more than 55 % of the rural women studied in this
research stated that they use this strategy (Table 8). Similar findings
can be found among the results of Karimi et al. (2022) and Abedi
et al. (2022). The category of social capital management strategies
had the mean of 2.87, standard deviation of 1.69, minimum of 0,
and a maximum of 7. It should also be mentioned that the range
was between 0 and 7.

3.3.4. Strategy related to environmental stress
management

To evaluate the use of strategies related to the management
of environmental tensions by rural women, 12 strategies were
proposed (Table 9). According to the results, in order to adapt to
the climatic variabilities, the rural women of Fars province mostly
used the strategy of storing water in the tanker in the category of
strategies related to the environmental stress management. This
strategy had the mean of 0.57 and standard deviation of 0.49,
and nearly 58 % of the participants in this study had used this
strategy. The lack of fodder caused by drought in the conditions
of climatic changes has been compensated by using the strategy
of buying fodder and animal feed. This finding is in line with
the findings of Abedi et al. (2022). Also, more than 31 % of the
respondents used educational-extensional and consulting services
in order to increase their knowledge and skills to adapt to climate
variabilities. Table 10 shows the extent of using strategies related to
environmental stress management.

3.4. Evaluation of adaptation strategy

Examining the mean and frequency of rural women in using
the categorized strategies shows that strategies related to cost
management are used by 95.9% of the respondents (Table 11).
Then, the strategies related to the development and diversification
of income sources, management of social capital, and management
of environmental tensions are placed in the second to fourth
place of adapting to climate variabilities, respectively. These results
indicate that the rural women of Fars province are concerned about
environmental issues and support policies related to environmental
restoration. This result is consistent with the results of Yadav and
Lal (2018).

In order to determine the composite index of the adaptation
strategy of rural women, first the adaptation strategies were fixed
in order to remove the scale difference and then the weighting was
done based on the principal components. In this method, a factor
analysis using principal components approach was carried out to
determine the weights of the strategies. In principal component
analysis, the average variance explained by each component is
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considered as the weight of that component (strategy). The
composite index was calculated using the following formula:

AS = (ADRe x Wal) + (ACMe x Wa2) + (ASCMe x Wa3)
+ (AMESe x Wa4)

AS = Rural women’s strategy in adapting to climate variabilities

ADRe = The strategy of development and diversification of
income (fixed the difference in scale)

ACMe = Cost management strategy (fixed the difference
in scale)

ASCMe = Social capital management strategy (fixed the
difference in scale)

AMESe = Environmental stress management strategy (fixed
the difference in scale)

Wal= The weight of the strategy of development and
diversification of income sources= 0.749

Wa2= The weight of cost management strategy= 0.776

Wa3 = The
strategy= 0.512

weight of social capital management
Wa4= The weight of environmental stress management
strategy: 0.790
The adaptation strategy of rural women had the mean of 3.46,
standard deviation of 1.64, minimum of 0.18, and a maximum of

8.51 (the range was between 0 and 9.29).

3.5. Comparison of the usage mean of
adaptation strategies in different climatic of
Fars province

The spatial analysis of the use of adaptation strategies in
different climatic zones has been presented in Table 12. Climatic
zones were different in terms of usage of the adaptation strategies
including environmental stress management strategies, cost
management strategies, and development and diversification
of income resource. However, no mean difference was
observed regarding the use of social capital management
strategy among different climatic zones. With the mean of
2.77 and a standard deviation of 1.49, the level of employing
adaptation strategies in the cold climatic zone was lower than
the other three zones. Cold climatic zones were not different
from mild and very hot climatic zones in terms of applying
the strategy of development and diversification of income
sources. Nevertheless, the level of using this strategy in the
cold climatic zone was significantly different from the hot

climatic zone.

4. Conclusions and recommendations

To reduce gender vulnerability to climate variabilities,
adaptation responses should consider environmental conditions
and social changes. Targeting women in adaptation processes and
discourses that introduce women as “main victims” in this context,
helps to reduce their vulnerability. According to the results, in
the category of strategies for development and diversification
of income sources, more than 61% of rural women used the
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strategy of processing agricultural products and selling them.
In fact, on average, rural women have used more than four
adaptation strategies related to the category of development and
diversification of income sources. More than 50% of the rural
women in this research had to work to earn money and even in
some cases did more work than they could. Men have been forced
to migrate due to climate variability and the lack of livelihood
resources in rural areas, and this factor has made women’s
responsibilities heavier. In recent years, due to drought and
climatic variabilities and as a result migration of men, agricultural
activities in rural areas have moved toward “feminization.” This
has increased the workload of women. There is a lot of evidence
from the study areas that show that women’s responsibilities
have increased due to climate variabilities and they have to
work more to provide their livelihood. Economic difficulties
have also made women more vulnerable to issues such as loss of
livelihood resources, limited access to resources for adaptation,
and male migration. In this regard, it can be recommended that
the development of agricultural value chain activities can help
to increase and diversify the income sources of rural women.
Also, the establishment of semi-mechanized agricultural products
processing workshops can also help to increase the added value of
agricultural products and prevent the sale of agricultural products
raw by women.

The most important adaptation strategy used by rural women
against climatic variabilities has been the cost management strategy.
Using facilities and loans is the most important strategy (in the
category of cost management strategy) that can lead to reducing the
negative impacts of climate changes on rural women. Considering
free and low-interest and/or long and easy repayment loans for
rural women members of rural households can make them more
adaptable in facing drought conditions and climatic changes.
In the context of applying the strategy of environmental stress
management, we can highlight the strategy of storing water in the
tanker for household use, which nearly 58% of the participants in
this study used this strategy. Women have also been able to solve the
problem of fodder shortage caused by drought in climatic changes
through the strategy of buying fodder and animal feed. Therefore,
the creation of livestock cooperatives in order to provide livestock
inputs and the governments support to rural women farmers
through the provision of livestock inputs, especially animal feed
(using credit cards), can be effective in their adaptation to climate
changes and sustainability of production practices. Also, more
than 31% of the respondents have used educational-extensional
and consulting services in order to increase their knowledge and
skills to adapt to climate changes. Creating websites to share the
successful experiences of rural women in adapting to water shortage
conditions and climatic changes and developing extension training
for rural women will help to improve their knowledge in the field
of adaptation.

In evaluating and comparing the types of strategies used by
rural women participating in this study, cost management strategy
was the most important category of strategies. Then, the strategies
of development and diversification of income sources, management
of social capital, and management of environmental tensions were
placed in the second to fourth place of adaptation strategies used
by rural women, respectively. The results of present study show
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that the rural women of Fars province are not only passive victims
of climate changes, but also actively act and hope to adapt to
sudden climate changes. Using prudent strategies, they use their
experience and expertise to reduce the adverse impacts of climate
changes. They are also concerned about environmental issues and
are very supportive of environmental restoration policies. But there
is evidence of gender bias in the process of policy adaptation,
development, and implementation. Gender inequality is a major
factor in vulnerability to climate change, and for this reason, it must
be addressed in adaptation responses. However, such work should
be done through feminist analytical tools that show gender relations
as dynamic and changeable.

In order to adapt to climate changes in the category of
social capital management strategies, adaptive responses such as
the membership of rural women in formal social organizations
(such as microcredit funds, cooperatives, and social organizations
accepted by rural women) have been emphasized. Therefore, it
is suggested that these organizations and cooperatives can be
considered as a financial source in improving the adaptation
capacity of rural women against the harsh conditions of climatic
changes. Rural women face many administrative problems in
terms of access to economic institutions such as banks due to
economic and social gender inequalities and lack of valid collateral
and guarantee. Therefore, they have less facilities than men in
terms of capital, credit, and power. The low level of capital and
assets leads to less adaptive capacity and as a result, their greater
vulnerability. Therefore, it is suggested to develop some popular
socio-economic organizations such as special credit funds for rural
women. These organizations can be a key strategy for access
to financial resources and credits is for rural women, especially
for clusters with greater vulnerability, which can provide access
to financial resources for their adaptation measures and reduce
their vulnerability against climate change. The adaptability of
rural women means empowering women to play a prominent
role in development and their active participation in decision-
making, which is one of the necessities of achieving sustainable
development. The development of rural women’s microcredit funds
is another recommendation of present study that will lead to the
effective and fair participation of rural women in the effort to
adapt and reduce the negative impacts of climate changes. What
is noteworthy is that rural women living in cold climates have
used less adaptation strategies to climate change compared to rural
women in other climates. Therefore, development programs and
adaptation interventions should be sensitive to the climate and the
extent of the effects of climate changes.

The results of this research can lead to the design of special
programs in the field of reducing the impacts of climate change. In
addition, the results of present research showed that in any region,
strategies specific to that region can be used to reduce the impacts
of climate change on women. This is a key conclusion that gives a
serious warning to policy-makers, decision-makers, managers, and
climate change and rural development practitioners about choosing
the type of strategies compatible with climate change and region. In
general, it can be mentioned that the results of this research showed
that there is no one best strategy to adapt to climate change, and
rural women of each region can use different strategies to adapt to
climate change.
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5. Limitations and future research
directions

In the present study, only individual adaptation strategies
and behavioral responses of rural women to climate changes
were investigated. It is suggested that in future studies, general
and governmental adaptation interventions such as infrastructure
development, removal of organizational barriers, creation of
awareness and extension infrastructures for rural women also be
investigated. The epidemic of COVID-19 slowed down the progress
of research. Occurrence of increasing waves of disease and the
special limitations of the COVID-19 made it difficult to complete
the questionnaire or receive the responses in a short period of time.
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