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Abstract

Purpose- Climate change has negative effects on the economic, social, and environmental aspects of rural households. Given the
importance of the impact of climate change on the livelihoods of rural people, this study was conducted with the aim of reducing
vulnerability and increasing resilience and adaptation to these conditions in Mashhad Township.

Design/methodology/approach- The statistical population of the study is 11,706 rural households in Mashhad Township, out of
which 372 households were selected proportionally by multistage stratified random sampling based on Cochran’s formula. The main
tool of the research was a questionnaire whose validity was examined through content validity, structural validity, and reliability by
composite reliability and Cronbach’s alpha (a= 0.9). The data were analyzed using SPSS and LISREL software. To examine the fit of
the measurement model of the effects of climate change on sustainable livelihoods, the collected data were analyzed using second-
order confirmatory factor analysis with LISREL software.

Findings- The results of the study showed that the greatest impact of climate change was on financial capital, including income
reduction, increased costs and increased product prices, reduced productivity and employment. In addition, the greatest effects of
climate change on social capital include were on reduced sense of belonging and increased dependence on government support; on
human capital include a were on reduced health levels and quality of life; and on natural capital include a were on reduced land
resources and pressure and occurrence of hazards; and on physical capital were on reduced services and facilities for people. The
research findings also showed that the goodness-of-fit indices (AGFI=0.91, GFI=0.91), (NNFI=0.91, CFI= 0.92), and (RMSEA=
0.073, X2/df=2.97) confirmed an excellent fit of the measurement model of the effects of climate change on sustainable livelihoods
with observed data. In addition, the results of structural equation modeling showed that the greatest impacts of climate change among
livelihood capitals were respectively related to physical, financial, natural, social and human capitals.
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1. Introduction
uring the past few years, the world has
witnessed significant climate changes
such as changes in rainfall patterns,
temperature changes, and rising sea
levels. The Fifth Assessment Report of the
Intergovernmental Panel on Climate Change
(IPCC) predicted that these changes will become
more severe and serious soon (Khan et al., 2021).
Climate change is considered one of the biggest
challenges facing human societies (Mekuriaw et
al., 2019), posing a potential threat to natural
ecosystems and sustainable human development
(Zhao et al., 2019). This phenomenon has
significant social-economic and environmental
impacts (Mekuriaw et al., 2019). Climate change
has a great impact on local or global natural
resources and causes floods, droughts, and
conflicts among resource users (Ikhuoso et al.,
2020). also reduces water resources and access to
drinking water (Nyiwul, 2021) and unstable
weather and rapid melting of glaciers increase the
risk of extinction of many plant and animal
species (Shaffril et al., 2018). In addition, climate
change reduces agricultural productivity and
increases water consumption in this sector
(Zareian & Eslamian, 2019). Climate change and
associated stressors influence human development
through their support or destabilization of the
livelihood systems of the poorest and most
vulnerable people (Chitongo, 2019). Although
various factors affect rural livelihoods, recent
studies show that climate change can double the
vulnerability of rural communities (Shahraki et
al.,, 2022). The impact of climate change is
extensive and has negative effects on various
aspects of rural livelihoods. Those impacts can be
observed through increased and uncertain
hydrological functioning, depletion of water
sources, decrease in soil productivity, ecological
degradation, and increased disaster risk, resulting
in the reduction of land productivity and
economic performance. Agriculture-based
communities in rural areas are most affected by
the effects of climate change (Aryal et al., 2019);
Why do rural households have a high dependence
on agriculture, natural resources, and animal
husbandry (Poudel et al., 2020; Priyadarshi et al.,
2019). while having less ability to cope with and
adapt to natural hazards (De Silva & Kawasaki,
2018). Therefore, the agricultural sector has the

highest sensitivity to changes in weather
conditions (Menike & Arachchi, 2016). Climate
change can lead to reduced economic growth and
the creation or expansion of poverty (Bauer et al.,
2022). Some believe that climate change can not
only bring new inequalities and challenges but
also the shock and stress it causes will have a
significant impact on the vulnerability of rural
livelihoods (Shahraki et al., 2022). Livelihood
vulnerability is concentrated on exposure,
sensitivity as well as the adaptive capacity of an
individual’s  livelihood or a community’s
livelihood in the face of natural disasters (Sarker
et al., 2019). In addition to affecting the
agricultural production of farmers, climate change
also endangers their household welfare and food
security (Jamshidi et al., 2019). Vulnerable
livelihoods will certainly lead to food insecurity.
Since livelihoods are obtained in various sectors,
climate change cannot be considered as the only
effective factor in food insecurity (Gautam,
2017). Climate change with increasing natural
hazards not only affects the livelihood capital of
local communities but also has long-term effects
on their income and occupation (Aggarwal &
Singh, 2010; Wei et al., 2014). In this way,
climate change is a major threat to rural
livelihoods (Mashizha et al., 2017). Therefore
climate change exacerbates some of the
challenges for rural livelihoods arising from
urban expansion, population growth, land
degradation, and unsustainable agricultural
systems. This reduces the resilience of rural
livelihood strategies that are difficult to use for
protection against shocks and stresses in the face
of harsh weather conditions (Chitongo, 2019).
Livelihood should be sustainable in the rural
livable environment; meaning that it can adapt to
stresses and shocks and improve its capabilities
and assets now and in the future without
weakening the natural resource base. This
interpretation of livelihood sustainability, with an
emphasis on coping with stresses and shocks, is
strongly related to resilience (Carr, 2020). This
happens when in addition to the desirability of
livelihood assets, the institutions, structures,
environmental ~ conditions, and livelihood
strategies that provide rural livelihoods are also
mutually satisfactory in interaction and mutual
relationship. Also, household livelihoods should
be resilient so that they can be sustainable;
because increasing the resilience of livelihoods



Vol.13 Modeling the Impacts and Consequences ... / Jahansoozi et al.

N\
JLRI?

improves the level of adaptability and coping
power and consequently reduces vulnerability
among local communities. One of the efforts to
implement  sustainability is to focus on
livelihoods and enhance their resilience as a
means of achieving quality of life and well-being
and ensuring it against external shocks.
Livelihood is not just a means of survival but a
process through which resources are provided so
that people can improve their lives (Morse &
McNamara, 2013). Livelihood is sustainable or
flexible when it can cope with stresses and
shocks, recover from them, and maintain its
capabilities and assets (Gong et al., 2021).
Livelihood resilience refers to households’ ability
to maintain and improve their livelihoods so that
they can cope with environmental, economic,
social, and political imbalances and improve them
(Wang et al., 2021). Resilience is a key
component of sustainable livelihoods and vice
versa (Awazi & Quandt, 2021). Ensuring rural
livelihoods and more importantly, sustaining
livelihood systems as a fundamental principle in
the dominant approach to rural development
planning in the present era has been accepted
(Babae et al., 2021). Understanding what creates
and improves livelihood resilience against climate
change is essential because livelihood systems
must be compatible with global and local changes
(Quandt et al.,, 2019). Therefore, livelihood
resilience emphasizes empowering communities
to maintain these assets against the effects of
hazards and recover and restore them to normal
after risk-taking (Sadeghlo & Kbhirabadi, 2020).
Understanding how affected people response to
life-threatening disasters, especially a thorough
describing how they adapt to a new natural
phenomenon, would help them to shape
appropriate strategies. Such an understanding
would provide a better picture of the key elements
including resilience characteristics which enable
individuals to establish resilience to relevant
organizations in addressing the individual
perquisites to cope with disasters, even prior to
occurrence of those events (Nasrnia & Ashktorab,
2021).

In Iran, climate change events have become more
frequent and severe in recent decades. Mashhad is
an example of regions where climate change,
especially reduced precipitation, changes in
precipitation patterns, consecutive droughts, and

warming temperatures, are well observable
(Regional Water Company of Khorasan Razavi,
2023). Given that Khorasan Razavi province has
little rainfall and wvast desert areas that are
struggling with water scarcity, it is more affected
by the effects of climate change. The livelihood
of most rural households in this area is based on
income from agriculture, handicrafts, and small-
scale conversion industries, whose inputs are
provided by agricultural, horticultural, and animal
husbandry activities. The dependence of the
livelihoods of rural communities in the township
on agriculture and natural resources has led to
less flexibility in the face of short-term weather
fluctuations, destruction of environmental
resources, the wvulnerability of rural economies
and instability of income sources, changes in
occupation, weakening of rural economies, rural
migration and marginalization and increase
Problems have become urban. The main issue of
this research is how climate change has affected
the sustainability of rural livelihoods in Mashhad
Township and what effects and consequences it
has had. Understanding these effects and
consequences will be necessary for developing
practical programs and effective strategies for
managing climate change. Therefore, given the
importance of the impact of climate change on
local rural livelihoods, this study was conducted
to reduce vulnerability and increase resilience and
adaptation to these conditions in Mashhad
Township. Awareness of the consequences of
climate change and how to deal with it can lead to
sustainable livelihoods and increased local
community resilience against the consequences of
climate change in these areas. In this regard, this
study seeks to answer the question of what impact
climate change and its consequences (such as
prolonged droughts, severe reduction of surface
and groundwater resources, reduced crop yields,
etc.) have had on the sustainability of rural
livelihoods in the study area.

2. Research Theoretical Literature

Livelihood is a way of life that people
individually or collectively adopt to meet their
economic needs or respond to new economic
opportunities (Sina et al., 2019). This method
includes individuals and capacities, assets, and
activities that are necessary for life (Chen et al.,

3
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2020; Saxena et al., 2016; Shekari et al., 2022)
and focuses on the relationship between people’s
assets and livelihood decisions other than income
(Li & Shi, 2022). The livelihood sustainability of
individuals or households refers to optimized
livelihood capital, increased capacity, improved
stakeholder rights, and increased social stability
(Zhang & Fang, 2020). According to studies
conducted in many parts of the world, rural
livelihoods mainly consist of family farms that
are involved in agricultural activities such as
aquaculture, social forestry, agriculture, and fish
farming. Rural livelihoods rely heavily on natural
resources and ecosystem services and are
vulnerable to shocks and stressors (Pelletier et al.,
2016). In rural areas, their livelihood is an
interface between social and natural systems
through resource use management (Wang et al.,
2021). Livelihood characteristics such as
production activities and assets are important
factors that determine how resilient or adaptable
livelihoods are too extreme weather events (Bauer
et al., 2022). Essentially, sustainable rural
livelihoods address how the poor in rural areas
can overcome stress shocks (such as severe
weather conditions) to improve their lives
(Amoah & Simatele, 2021). Based on the
sustainable livelihood approach, livelihood tools
should be based on people’s access to capital
assets so that people can earn a living by
combining and growing these assets through
interaction with actors and institutions (Nasrnia &
Ashktorab, 2021). Within the framework of
sustainable livelihoods with a people-centered
approach, five components of sustainable
livelihoods including human capital, social
capital, financial capital, natural capital, and
physical capital have been emphasized. These
five components are interdependent and each can
complement other assets (Nasrnia & Ashktorab,
2021; Pandey et al., 2017; Quandt et al., 2017
Shakoori & Bahrami, 2014). In the following, the
interpretation of each component of sustainable
livelihoods is discussed below:

A) Human capital: is an inherent and acquired
asset of an individual that includes a person’s
skills, abilities, and capabilities (Quandt, 2018).
This  capital refers to the population
characteristics of individuals such as education,
skills, knowledge, work ability, health status,
good nutrition, work capacity, and people’s
adaptability that enable individuals to pursue

4

various livelihood strategies to achieve their
livelihood goals (Mkuna et al., 2020; Sahneh &
Sadin, 2022). Therefore, this capital refers to the
human capacity to understand risk and adopt
adaptive strategies against climate change
(Pagnani et al.,, 2021). B) Physical capital:
includes basic infrastructure (transportation,
shelter, water, energy, and communications) and
production equipment that enables people to
pursue their livelihoods (Mkuna et al., 2020). C)
Social capital: is focused on social networks and
communications between members of society,
norms, social laws, and institutions. In addition,
dependence or membership in  groups,
associations, and official organizations creates
mutual trust and people can use them to solve
common problems that ultimately increase
knowledge, information, skills, and access to
resources for better livelihoods. These are
resources and assets that individuals and
communities can access through special
communication with each other (Sahneh & Sadin,
2022). D) Financial capital: includes financial
resources available to people (including savings,
credit or installment payments and retirement
benefits, remittances, and wages) in addition to
providing different livelihood options for them
(Mkuna et al., 2020). Natural capital represents
the resources that can be used at any time to
provide a livelihood. Natural capital includes
access to environmental services and resources
(Nasrnia & Ashktorab, 2021). E) Natural capital:
is especially important for those who derive all or
part of their livelihoods from natural resource-
based activities. It includes resources such as
land, water, minerals, livestock, and other natural
resources. Natural capital and vulnerability have
close relationships with each other because many
destructive shocks to livelihoods such as fires,
floods, earthquakes, etc., are natural processes
that reduce natural capital (Sharafi et al., 2018).
The mentioned framework is based on 5 key
components  including  the  concept of
vulnerability, livelihood assets, transformative
structures and processes, livelihood strategies,
and livelihood outcomes and impacts (Wang et
al, 2016). Transformative structures and
processes refer to institutions, organizations,
policies, and laws that shape livelihoods.
Livelihood strategies are a combination of
activities chosen by people to achieve their
livelihood goals and ultimately livelihood
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outcomes, achievements, and outputs of
livelihood interventions. Also, according to the
sustainable livelihood framework, vulnerability is
one of the fundamental concepts that takes shape
based on the existence of deleterious fields
(Seyed Akhlaghi Shal, 2019). The vulnerability
context may have a direct or indirect effect on the
five dimensions of livelihood assets (Liu & Xu,
2016). In the field of climate stressors,
vulnerability arises due to the lack of coping
power and incompatibility capacity and
consequently low resilience (Bhattacharjee &
Behera, 2018). Therefore, vulnerability is one of
the most important determinants of the
sustainable livelihood framework that is mainly
based on livelihood assets and directly affects
institutional processes, livelihood strategies, and
their impacts to enhance local community
resilience (Jacquet et al., 2018; Sarker, Wu,
Alam, & Shouse, 2020). A resilient community
and environment confront threats as soon as
possible and adapt to them so that they return to
their previous desirable state with minimal
changes and negative consequences. The
compatibility of livelihood systems is the key to
their resilience (Kien, 2011) and depends on how
local people and the livelihood system respond to
stressors and damages (Mohammadi &
Manoochehri, 2019).

2.1 Review of Literature

Many studies have been conducted on climate
change Karim & Thiel (2017), the vulnerability
and resilience of livelihoods to climate change
Sarker et al., (2019), and adaptation to climate
change Chen, et al., (2018); Masud et al., (2017).
In their study, Nagasha, Mugisha, Kaase-Bwanga,
Onyuth, & Ocaido (2019) found that river erosion
and destruction due to floods caused by climate
change have caused residents to migrate and have
had a significant impact on employment status,
access to food and health services. The results of
the study by Kuang et al.,, (2019) in rural
households in Wushen Banner, China indicate
that the amount of agricultural livelihood capital
plays an important role in adopting adaptation
strategies for climate change. Specifically, natural
capital and social capital have a positive impact
on farmers’ decisions regarding adaptation and
resilience strategies to climate change, while
human capital and physical capital are placed in
the next stage. Harvey et al., (2018) Found in

their research in Central America that more than
90% of farmers in Central America have
experienced climate change and most of them
believed that although the impact of temperature
and precipitation increase is unpredictable, it has
had a significant impact on crop yield, pest and
disease outbreaks, and people’s income. The
results of the study in Rajasthan, India Chand &
Kumar (2018) showed that reduced household
income, reduced water for irrigation, and reduced
crop yields were among the most important
livelihood impacts of climate change. In addition,
increased livestock mortality, increased weed
growth, and new pest and disease outbreaks are
among other negative impacts of climate change
on local communities’ livelihoods. In their
research, Hua et al., (2017) examined the role of
livelihood assets in appropriate livelihood
strategies. Their findings showed that human,
natural, and financial assets have a significant
impact on livelihood strategies and that the choice
of livelihood strategy varies depending on
livelihood assets. Fang et al., (2014) Conducted a
study to measure the sensitivity of livelihood
strategies to livelihood capital in the upper
reaches of the Minjiang River in China’s
mountainous areas. Their results showed that
natural and human capital had a positive
correlation with farm livelihood strategies, while
financial and social capital accelerated activities
outside the farm. Shah et al., (2013) Studied the
development and testing of the livelihood
vulnerability index for agriculture and resource-
dependent communities in developing countries.
The results showed that Nariva community was
more vulnerable than other communities,
especially in relation to social population, health
and water security, natural disaster and climate
change. On the other hand, Caroni was more
vulnerable than other livelihood vulnerability
indices except for food security. Motsholapheko
et al.,, (2011) Studied rural livelihoods and
household resilience to floods in Botswana’s
Okavango Delta. Their findings showed that
people generally had high access to natural capital
but low access to four types of capital: financial,
physical, human, and social. Shahraki et al.,
(2021) Examined rural people’s awareness of
climate change indicators and their relationship
with sustainable livelihoods in Oghan watershed
area of Golestan province. They found that there
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was a direct relationship between people’s
awareness of climate change indicators and their
livelihood changes. Sharafi et al., (2018)
Examined the status of livelihood assets and their
sustainability and found that among the five
livelihood assets, social, human, and physical
capital were moderately sustainable while
financial and natural capital were potentially
unstable (weak).

3. Research Methodology

3.1 Geographical Scope of the Recsearch
Mashhad Township is one of the counties of
Khorasan Razavi Province in northeastern lran,
with its center in Mashhad. This Township is
located at the longitude of 59° 03’ to 60° 35" and
latitude of 35° 42' to 36°59' and in between the
Binalud and Hezar Masjed mountain ranges in the
Kashaf Rud basin (Figure 1). According to the
2016 census, it has three districts, 11 rural
districts, and 379 villages with a population of
360,498 people and 103,657 households. Due to
its location in the Binalud and Hezar Masjed
mountains, = Mashhad  Township has a
Mediterranean climate that is hot and dry. This
Township has an annual evaporation rate of
between 1300 and 2800 millimeters. The total
annual rainfall in Mashhad Township is 249.42
millimeters and the average monthly rainfall is
20.78 millimeters. The maximum rainfall during
the period (1951-2017) was related to June with
54.83 millimeters and the minimum rainfall was
also related to November with 0.74 millimeters
(Regional Water Company of Khorasan Razavi,
2018).

In this Township, agriculture is considered the
main livelihood activity of rural households. The
livelihood of most rural households in this area is
based on income from agriculture and small-scale
handicrafts and processing, the inputs of which
are provided by agricultural activities such as

farming, horticulture, and animal husbandry.
Agriculture in this area depends on the amount
and distribution of rainfall. The sudden decrease
in rainfall in recent years in the villages of this
Township has led to successive droughts in this
area. According to the Standardized Precipitation
Evapotranspiration Index (SPEI), during the ten
years until the end of January 2021, the study area
has been in a state of moderate to severe drought,
and 89.8% of the area of the Township has been
affected by drought (General Meteorological
Department of Khorasan Razavi, 2022).

Drought and water scarcity are one of the most
important climate changes that Mashhad
Township has been dealing with for several years,
which in addition to destructive changes on the
ecosystem of Khorasan Razavi province and
Mashhad Township, has caused significant
damage to agriculture, rangelands, and water
resources of the Township and as a result
agricultural production, livestock, and rural
income have decreased. The livelihoods of
residents of rural areas of the Township have been
threatened by droughts over the past two decades
due to a decrease in surface and groundwater
resources and the drying up of canals. Water
resource constraints and droughts in recent
decades and as a result drying up of canals and
declining water tables have led to an increase in
unauthorized well digging in some villages and as
a result severe depletion of groundwater reserves.
On the other hand, a lack of precise control and
supervision over the desirable use of water
resources has created conditions for any
exploitative behavior and competitive use of
scarce resources especially water in some villages
(Ghasemi et al., 2021). Therefore, natural hazards
and climate change have increased its
vulnerability to disasters in rural areas of
Mashhad Township.
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Figure 1. The geographical location of sample villages in the study area

3.2 Research Method

Since the main objective of this research was to
reduce the vulnerability and increase the resilience
and adaptability of rural households in Mashhad
Township against climate change, an attempt has
been made to achieve this goal using a descriptive-
analytical method and using quantitative methods.
In this study, the document method (books,
articles, and reports) and field survey
(questionnaire and observation) were used to
collect information and data. In the library method,
with the help of available documents, the
theoretical issue was explained. Finally, after
extracting a list of research indices and variables
(Table 1), in the field study phase, using a
guestionnaire at the household level in the studied
villages within the framework of Likert and in a
five-spectrum [very low (1), low (2), medium (3),
high (4), very high (5)] was operationalized. The
statistical population of this study consists of
11,706 rural households residing in Mashhad
Township, which according to the 1395 census of
Iran’s Statistical Center has a population of 360498
people and 103657 households in rural points and
379 villages with a population, of which 359
villages have more than 3 households and 20
villages have less than 3 households (Statistical
Center of Iran, 2016). Due to the vastness and
abundance of the number of villages under study,

as well as the high costs, 8% or 30 villages were
selected for distribution and completion of the
questionnaire; and finally, using Cochran’s
formula, 372 households were selected as the
sample size. Sampling from the desired population
was done in a multi-stage method. Given that the
study area is divided into two groups (plain and
mountainous) in terms of location and topography,
for this purpose, the frequency of villages in these
two groups has been determined through stratified
random sampling. Then, using simple random
sampling, 15 villages were selected from among
plain villages, and 15 villages were selected from
among mountainous villages. In the next step, the
selected villages from both groups are classified
into four small, medium, large, and very large
categories, and their share is allocated to them
according to the percentage of each share. This
means that each of the villages was placed in a
class based on population distribution and based on
this method, the sample size within each of these
classes (villages) was selected. The validity
(formal and content) of the questionnaire has been
confirmed by a group of specialists in geography
and rural planning who had previous experience in
similar studies. Also, structural validity and
Average Variance Extracted (AVE) index
calculation were used. This index shares the
average variance between each structure and its
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own indices. In simpler terms, the extracted
average variance index indicates the correlation
between a structure and its own indices, which
means that the higher this correlation is, the better
the fit is. A pilot study was conducted in the
statistical community with 30 questionnaires and
using Cronbach’s alpha formula, the overall

reliability of the questionnaire was obtained as
0.975. Also, composite reliability has been used
which according to both reliability statistics had an
acceptable value (Table 5). SPSS software and
Lisrel (structural equation modeling) were used for
data analysis.

Table 1. The indicators of measuring rural livelihood assets

Dimension

Component

Index

Refrence

Financial
Capacity

Income

Decrease in income from agriculture, decrease in agricultural
income, decrease in income satisfaction, increase in poverty,
decrease in income and purchasing power

Alametal., 2017;
Azhdarpoor, 2016;
Davoodpur, 2017; Ghayeni
Sabegh, 2017

Employment

Reduced youth employment and job creation, seasonal and
permanent unemployment, changing jobs to other jobs or losing
jobs, turning to non-traditional jobs (false)

Azhdarpoor, 2016;
Davoodpur, 2017; Ghayeni
Sabegh, 2017

Increasing costs
and prices of
products

decreasing productivity, decreasing the area under cultivation of
products, decreasing the performance of agricultural products,
decreasing efficiency and production efficiency, declining
agricultural farm performance, increasing the price of agricultural
production inputs (seeds, fertilizers, etc.), increasing agricultural
production costs (buying water, etc.), increasing the price of
livestock and agricultural products, increasing animal feed costs,
increasing land prices, cost of machinery in production, increasing
the price of food production

Azhdarpoor, 2016;
Davoodpur, 2017; Ghayeni
Sabegh, 2017,
Hajian, 2017

Savings

Reduction of personal savings and reduced satisfaction with
savings

Davoodpur, 2017

Financial
resources

Reduced financial capacity to repay loans, delay in repayment of
bank loans, reduction in the value of farmers’ assets, increase in
debt (agricultural loans of farmers) to banks

Davoodpur, 2017; Ghayeni
Sabegh, 2017; Hajian, 2017

Supply, demand,
and welfare

Reduced demand for (farmer, livestock or orchardist) daily needs,
reduced supply of intermediaries for rural daily needs, impact on
rural welfare, increased demand for (farmer, livestock or
orchardist) loans and bank facilities from the government

Moradi, 2014

Investment

Reduced investment in the agriculture sector, reduced investment
in the livestock sector, investment in non-agricultural sectors,
reduced motivation and tendency of private sector investment in
rural areas

Davoodpur, 2017; Ghayeni
Sabegh, 2017; Hajian, 2017

Social
Capacity

Locality

Reduction of the rural population, evacuation of villages, escape of
young people, temporary job migration, seasonal migration for
work, permanent migration to the city

khatibi, 2017;Shahraki et al.,
2021

Social
participation

Participation and cooperation of people in rural affairs, cohesion
and interaction between villages, and solidarity among villagers to
protect basic resources such as water and soil

khatibi, 2017; Venot et al.,
2010; Davoodpur, 2017

Social trust

Creating pessimism and dissatisfaction with government
organizations

Shahraki et al., 2021

Social security

Increase in crime due to climate change (floods, droughts, etc.),
increase in conflict and differences between local people, conflict
and dispute with rural people, crime and insecurity among
families

Shahraki et al., 2021;
Davoodpur, 2017

Mental health

Occurrence of mental stress (anxiety, despair) affected by climate
change, despair from agricultural activities

Azhdarpoor, 2016;
Davoodpur, 2017

Dependency

Increased dependence of farmers on government support, increase
in the population covered by the Relief Committee

Shahraki et al., 2021

Human

Knowledge and

The knowledge and awareness of rural people about the causes of

Davoodpur, 2017
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Dimension Component Index Refrence
Capacity awareness climate change, knowledge about measures to reduce the effects
of climate change, knowledge and awareness of rural people about
organizations related to climate change management, awareness
of aid agencies and assistance to people in the occurrence of
climate change
The skill of rural people in preparing for climate change and its
Skill damages, the skill of rural people in managing and behaving Davoodpur, 2017
properly to cope with climate change and its damages
Education Dropout and leaving the school of children Azhdarpoor, 2016
. Increase and prevalence of various diseases, decrease in quality of )
Health_ ISSUes and life and its impact on health, decrease in health and nutrition level, Azhaarpoor, 2016;
quality of life - ; . Davoodpur, 2017
increase in mortality
Reduction of farmers’ lands, land use change and orchards,
lowering groundwater levels, reduction of rangeland and forest Alam etal. 2017
vegetation cover, reduction of plant and wildlife biodiversity due Stoutenborou h Py Ve’ dlitz
Land resources to temperature increase, reduction of water flow, the 2014: Azh dag oor. 2016: '
disappearance of the natural beauty of the environment (wetlands), [5avoo q Tr 20'17 '
soil quality reduction, the disappearance of wells, reduction in pur,
Natural quantity and quality of water
Capacity
Natural hazards Flooding in the region, landslides, erosion due to rainfall, drought Shahraki et al., 2021;
due to extreme heat, increase in flowing sands Ghayeni Sabegh, 2017;
Environmental Water pollution and salinization of groundwater, soil pollution, Shahraki et al. 2021
pollution and salinization, increase in dust and air pollution "
Services and Status of rural roads, electricity lines, telephone, healthy drinking
Physical I water, public institutions, transportation facilities, access to the Shahraki et al., 2021
. facilities .
Capacity market, health facilities
Housing Family housing quality, destruction of infrastructure and housing Shahraki et al., 2021

members in the studied rural areas is between five
and six people (40.9%).

4.2. Prioritizing the effects of climate change on
sustainable livelihood components

4. Research Findings
4.1. Demographic Characteristics
Descriptive characteristics of the study sample

indicate that out of 372 respondents, 81.7% were
men and 18.3% were women. The highest
frequency (28.5%) is in the age group of 41 to 50
years. In terms of education level, the highest
frequency (29%) of education level was related to
respondents with guidance school education. 7.5%
of respondents are illiterate, 26.9% are elementary
school graduates, 19.9% are diploma holders, and
16.7% have higher education degrees or above.
The examination of economic characteristics
shows that most of the households under study
(50.8%) are simultaneously farmers, gardeners,
and livestock breeders as their main occupation.
Also, out of all respondents, 69.6% have one to
four agricultural land plots. 65.3% of the
agricultural lands of the respondents are owned by
them. The examination of social characteristics
indicates that the average number of household

To prioritize the effects of climate change on
sustainable livelihoods in financial, social, human,
natural, and financial livelihoods, the coefficient of
changes has been used as a statistic. The results of
this section are presented in (Table 2). As the
results of the table show, the most significant
impact on income and cost increase, product price
increase, reduced productivity  (production
efficiency), and employment has been in financial
capital. In social capital, climate change has had an
impact on reducing local attachment and increasing
dependence on government support; in human
capital, it has affected health issues; in natural
capital, it has had an impact on reducing and
putting pressure on land resources and the
occurrence of hazards (floods, landslides, droughts,
etc.), and in physical capital, it has had an impact
on reducing people’s services and facilities.
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Table 2. Prioritization of the effects and consequences of climate change on sustainable livelihood indicators
Source: Research findings, 2022

Dimension Component Mean Standard deviation Coefficient of Variation
Income 3.98 0.185 0.74
Employment 3.90 0.192 0.75
_ _ Increasing costs and Increasing prices of 386 0189 073
Financial products
Capacity Savings 3.82 0.259 0.99
Financial resources 3.76 0.244 0.92
Supply, demand, and welfare 3.75 0.258 0.97
Investment 3.93 0.226 0.89
Locality 3.96 0.246 0.97
Social participation 3.39 0.262 0.89
Social Social trust 3.28 0.289 0.95
Capacity Social security 3.49 0.252 0.88
Mental health 3.88 0.247 0.96
Dependency 3.73 0.284 1.06
Knowledge and awareness 3.28 0.289 0.95
Human Skill 3.26 0.296 0.72
Capacity Education 2.08 0.346 0.72
Health issues and quality of life 3.27 0.360 1.18
Land resources 4.02 0.174 0.70
Natural
Capacity _Natural hazards _ 3.19 0.241 0.77
Environmental pollution 3.50 0.308 1.08
Physical Services and facilities 3.98 0.183 0.73
Capacity Housing 2.96 0.253 0.75

4.3. Analysis of factors affecting the sustainability
of rural livelihoods

To examine the validity of the questionnaire
structure and the fit of the measurement model
related to the structure “The effects of climate
change on sustainable livelihoods of rural
communities in Mashhad Township”, the data
collected using Lisrel software were analyzed by
confirmatory factor analysis. This method aims to
determine whether the number of measured factors
is consistent with what was expected based on
theoretical and theoretical models. In other words,
it tests the degree of conformity and harmony
between the variables that make up the empirical
research structure and factors. In this stage,

second-order factor analysis was used to evaluate
the effects of climate change on the sustainable
livelihoods of rural communities. Based on the
results obtained in (Table 3), the t-values obtained
for all variables studied were greater than 1.96, and
as a result, the relationships between these
variables and their corresponding factors became
significant. In other words, the findings of this
section show that all selected indicators for
measuring the effects of climate change on
sustainable livelihoods of rural communities in
Mashhad Township have sufficient and necessary
accuracy; therefore, it can be said that the indices
used to show acceptable conformity with the
theoretical basis of research.

Table 3. Factor Loadings of indicators and structural effects of climate change on sustainable rural livelihoods in
the form of a measurement model
Source: Research findings, 2022

Dimension Component Mean Factor Loadings t-value R?
Income F1 0.77 - 0.59
Employment F2 0.77 15.84 0.60
Financial Increasing costs and increasing prices of products F3 0.87 18.22 0.75
Capacity Savings F4 0.76 1564 0.58
Financial resources F5 0.77 15.73 0.59
Supply, demand, and welfare F6 0.76 15.46 0.57
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Dimension Component Mean Factor Loadings t-value R?
Investment F7 0.72 1463 0.52
Locality SO1 0.98 - 0.96
Social participation S0O2 0.40 8.21 0.16
Social Social trust SO3 0.40 8.36 0.16
Capacity Social security S04 0.57 13.01 0.32
Mental health S05 0.98 15.09 0.96
Dependency SO6 0.51 1119 0.26
Knowledge and awareness H1 0.44 - 0.19
Human Skill H2 0.34 3.29 0.18
Capacity Education H3 0.44 3.79 0.59
Health issues and quality of life H4 043 5.76 0.19
Land resources N1 0.85 - 0.72
Natural | hazard > >
Capacity Natura azards N 0.76 158 0.58
Environmental pollution N3 0.74 15.28 0.55
Physical Services and facilities P1 0.78 - 0.61
Capacity Housing P2 041 7.88 0.17
Fi -0 41
N W
0.77% 0 _25
0.77
o.87 0.4z
%n T8
0.77 0.4l
0.74
a.72 43

Chi-Square=2047.99,

df=203,

)
o o ol

P-value=0.000c3,

EMSER=0.073

Figure 2. Standardized coefficients of the measurement model components of the effects of climate change on
sustainable livelihoods in the standard state
Source: Research findings, 2022
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Also, according to the fitness indices shown in the
(table 4), it can be stated that the measurement
model of the effects of climate change on
sustainable livelihoods of rural communities in

Mashhad city (Figure 2) is valid and acceptable for
fitting the relationships between the indices and
their related indicators.

Table 4. Fitness indices of the measurement model of the effects of climate change on sustainable livelihoods of

rural communities

Source: Research findings, 2022

Index X?/df RMR NFI NNFI CFlI IFI GFI AGFI RMSEA
Proposed criterion <3 <5 <0.90 <0.90 <0.90 <0.90 <0.90 <0.90 0.08<
Reported criterion 2.79 0.048 091 091 0.92 0.92 091 091 0.073

According to the results obtained from (Table 4),
one of the model fitting indices is the Root Mean
Square Error of Approximation (RMSEA). The
proposed criterion for this index is less than or
equal to 0.08. In the present model, this index is
equal to 0.073, which indicates a good fit of the
study model with the observed data. Another index
is Goodness-of-Fit Index (GFI) and the Adjusted
Goodness-of-Fit Index (AGFI). The closer these
indices are to one, the better the fit of the model is,
which in this case is 0.91. Also, the ratio of chi-
square to degrees of freedom (X2/df= 2.79) is less
than 3, indicating an excellent fit of the
measurement model with the observed data. Other
fitting indices also indicate a good and excellent fit
of the model. Therefore, according to the results
obtained, it can be said that the overall fit of the
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measurement model is desirable and compatible
with the data used. In other words, the quality of
the overall fit of the measurement model is
desirable. As shown in (Figure 3) and (Table 5),
the significant part of the coefficients and
parameters obtained shows the measurement
model of climate change effects on sustainable
livelihoods of rural communities in Mashhad city.
If a significant number is greater than 1.96 or less
than -1.96, then there will be a significant
relationship in the research model. Figure 4 shows
that all relationships are significant and all
hypotheses are confirmed. Therefore, it can be said
that climate change components explain a
significant part of the structure of sustainable rural
livelihoods studied and prioritize first to fifth in
explaining this structure.
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Figure 3. Measurement model of the components of the effects of climate change on sustainable livelihoods of
rural communities in a significant state
Source: Research findings, 2022

In (Table 5), the standardized loading value of the
effect indicators and their significance level are
shown based on the t-value in the second-order
confirmatory factor analysis. According to the
results presented in (Table 5), it can be seen that all
indicators (indices) have a t-value higher than 1.96.
Also, the results of this table show that for the

structure of effects, indices a, CR, and AVE have
an appropriate and acceptable values. Therefore, it
can be stated that all selected indices for measuring
the effects of climate change on sustainable
livelihoods are accurate enough and have sufficient
validity and reliability.

Table 5. Standardized factor loading values and significance level of effect indicators.
Source: Research findings, 2022

Structure Index Standard coefficient T R? A CR AVE
Financial Capital 0.97 =1640 | 094 | 095 | 098 0.71

Social Capital 0.67 #1391 | 046 | 092 | 095 0.61

Effects Human Capital 0.92 =771 084 | 071 | 0.74 0.56
Natural Capital 0.82 =1497 | 067 | 092 | 096 0.66

Physical Capital 1.00 =1729 | 1.00 | 0.74 | 0.78 0.70
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5. Discussion and conclusion

Sustainable livelihoods is a new approach to rural
development that examines the factors and
relationships that affect rural livelihoods. This
approach helps individuals cope with the stresses,
shocks, and damages caused by climate change,
which vary in different regions. Climate change as
a background for damaging the sustainability of
regional livelihoods weakens an asset or capital
such as financial assets and provides the conditions
for weakening other capital and assets of rural
households in the region as well. This research was
conducted with the main objective of explaining
the effects and consequences of climate change on
rural households’ livelihoods and in addition to
achieving this important goal, expanding
theoretical knowledge and using it to analyze the
level of sustainability of rural residents’
livelihoods in Mashhad Township in the face of
climate change, it achieved the following results.
The occurrence of climate change has affected the
livelihood assets of rural people as the main core
of livelihood sustainability. The results of this
study indicate that climate change has had effects
on the financial, social, human, natural, and
physical capital of local communities. According
to the statistics of the coefficient of climate change
in financial capital, it has had the greatest impact
on income and cost increases and product prices,
reduced productivity, and employment. Climate
change harms social capital by reducing spatial
attachment and increasing dependence on
government support, on human capital by health
issues, on natural capital by reducing and putting
pressure on land resources and the occurrence of
hazards (floods, landslides, droughts, etc.), and on
physical capital by reducing services and facilities
for people. Climate change has led to a shortage of
water resources for rural people in the region
whose livelihoods depend on agriculture and
animal husbandry; therefore, the reduction of water
resources in this area has had a significant negative
impact on agricultural production. With the
reduction in agricultural production due to various
reasons such as (changes in precipitation patterns,
cold patterns, etc., water scarcity and droughts, and
prevalence and spread of various pests and
diseases), household income and savings, as well
as an investment, have also decreased. In addition,
it has led to an increase in demand for receiving
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credits and loans. In this process, households that
receive loans are unable to pay monthly
installments and become indebted households. This
has led many rural households to face food
insecurity and household heads are forced to
engage in false activities and employment to meet
their livelihoods and living expenses. These cases
lead to greater dissatisfaction and harder living
conditions for rural people and as a result, their
temporary and permanent migration to cities
increases which itself causes more problems in
cities such as marginalization. Therefore, with the
reduction of income and power, and production
capacity in rural areas, the motivation for
permanent migration to other areas or seasonal
migration has increased more and some villages
are practically dormitories and others are not
producers. Because villages have been transformed
from places of production to places of dormitory or
consumption. On the other hand, due to various
problems that threaten the production, life, income,
and economy of rural people, each individual is
looking for a solution to their problem and pays
less attention to group work and solving rural
problems cooperatively, and individualism has
prevailed over group work.

In the field of natural capital, the occurrence of
hazards such as floods and successive droughts in
this area has led to a decrease in soil quality, soil
erosion, and consequently, the destruction of
pastures and a decrease in plant and animal
diversity. Therefore, the reduction of vegetation
cover leads to an increase in fine particles (which
harms agricultural production), soil erosion, and a
decrease in rainfall retention and its conversion
into floods and the destruction of agricultural
lands, production, and income. In addition,
cultivated lands are now left uncultivated due to
climate change (drought, water scarcity, etc.)
without use, and the area under cultivation has
decreased. These factors and the above factors
have disrupted the education of children and the
decline and cessation of students’ education, the
prevalence of child labor, and disruption of access
to health and educational services, etc. in rural
areas of this region; These factors have in turn led
to a decrease in the quality of life in the studied
villages. In other words, with the reduction of
income, healthy nutrition, and health care are also
seriously threatened by various diseases that
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reduce human productivity. Riahi & Pashazadeh
(2014) have stated that the economic damages
caused by reduced income and savings, changes in
rural employment structure, increased tendency to
migrate, and reduced livestock and agricultural
production are among the economic damages
caused by reduced rainfall and drought.

According to the results obtained, it can be said
that the overall fit of the model for measuring the
effects and consequences of climate change on the
livelihoods of rural people was desirable and
compatible with the data used; In other words, the
overall fit of the research measurement model is
desirable. As observed, the results of the study
showed that based on the values of factor analysis
indices obtained from field data among the indices
examined, although climate change has had an
impact on all five dimensions of rural livelihoods;
but among them, physical capital and then
financial and natural capital were the most
affected. Natural capital is the main source for
creating livelihoods in rural societies, which can
maintain their livelihoods. This finding is
consistent with part of the results of the study
Ahmadi & Manoochehri (2020). The results
Timalsina (2007) showed that physical capital
enables households to have quick access to
markets and makes it possible to improve their
livelihoods. Educational and health services reduce
rural costs and eliminate the need to go to urban
areas. Sojasi Ghidari et al., (2016) Also, believe
that physical capital is one of the most important
resources for creating community capacity for
sustainable livelihood development. Physical
infrastructure such as roads, bridges, dams, and
anchors along with  communication and
transportation systems are necessary to create
proper structures in society, especially in
facilitating the process of using capacities and
other assets available in rural environments. The
lack of physical infrastructure or vital facilities
may negatively affect the capacity to use other
livelihood assets. Financial capital enables people
to continue their livelihoods. Usually, tangible
financial assets are considered the most tangible
assets of local communities, and any damage to
them should be considered important. Accordingly,
one of the most important aspects affecting the
sustainability of rural livelihoods is their access to
financial capital, which has affected their
livelihoods in various dimensions and its absence

can lead to instability in rural livelihoods, which
results in increased vulnerability and poverty in
rural communities. Shahraki et al., (2021) In their
research, they found that the greatest change in
sustainable livelihoods was related to financial and
physical capital, and the least change was related
to social and natural capital Badko et al., (2020)
They also found that due to vulnerability in various
fields in recent years, physical, financial and
natural assets have decreased and human and
social assets have increased.

In addition, Zacarias (2018) found in his research
that the impact of local community livelihoods of
climate change is more related to financial,
physical, and social capital. Economic and physical
assets have a greater impact on the sustainable
livelihoods of rural residents. This is while
according to the findings, natural and social capital
have also been affected by climate. The recent
finding is that research Ghorbani et al., (2019) and
Sojasi Ghidari et al., (2016) have shown that social
capital has the greatest impact on the livelihood
adaptation of watershed residents compared to
other assets. Because a significant portion of rural
livelihoods are affected by social dependencies,
social unity, social cohesion, social security, social
participation, etc., which directly and indirectly
affect rural livelihoods; And a rural area that lacks
social capital does not have a conceptual financial
asset or adequate security for operation and use. In
addition, Mitra (2008) believes that social capital is
the most important livelihood capital and without
it, access to other resources is almost impossible.
The findings of this study also indicate that climate
change had the least impact on the human capital
of the households studied. In rural areas, human
resources give identity and vitality to rural
environments and provide their livelihoods in rural
areas through methods of land use that are
commensurate with the integration of indigenous
and modern knowledge. The method, type, and
intensity of human exploitation of other assets and
their combination are indicative of the
sustainability or unsustainability of livelihoods in
rural environments. This finding is consistent with
the results of Shahraki et al., (2022) and Sojasi
Ghidari et al., (2016). According to the findings of
this study, it is recommended that planners and
policymakers pay special attention to the
relationship between the economic situation of
rural households and meteorological parameters to
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improve, upgrade, and sustain the livelihoods of
rural communities. To improve and restore the
livelihoods of rural households and make their
livelihoods compatible with climate change,
priority should be given to those livelihood assets
that have been most affected by climate change.
Climate change has led to a decrease in the
physical, financial, and natural capital of rural
residents in the region, which has lowered their
level of livelihood sustainability. Therefore,
measures should be taken to provide the necessary
financial resources for rural residents and protect
the environment. Additionally, to enhance the
economic capacity and increase the financial
power of rural residents, production cooperatives

such as carpet weaving workshops and handicraft
industries should be established in the region.
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