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Highlights

- Farmers associate climate change with drought.

- According to the farmers, the leading factors causing climate change are human-induced factors that disrupt the ecological balance.
- The most important concern regarding the effects of climate change is that production costs will increase.
- Farmers are reluctant to implement adaptation or mitigation methods that can be developed against climate change.

Abstract

This study looked into the relationship and effects of agricul-
tural activities in different regions of Turkey on climate change.
This study aims to determine farmer awareness of climate change
and its effects, as well as farmer adaptation capabilities in different
regions of Turkey against climate change, and to develop extension
and policy tools based on the findings. Data were collected through
face-to-face surveys with farmers in the provinces where the
research was conducted. In this context, a proportional sampling
survey of 418 farmers was conducted. The collected information
was subjected to factor analysis and the independent t-test.
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According to the findings, farmers associate climate change with
precipitation, and the effect of precipitation and the risks it poses in
increasing or decreasing crop yields are of particular concern.
Farmers in the Southeastern Anatolia Region are more concerned
about heat and drought than farmers in the Mediterranean Region.
Furthermore, producers believe that human-caused factors and
economic development have a greater impact on climate change
than agricultural activities. Farmers in research areas are concerned
that climate change will increase migration from rural areas and the
decline of forests and animal species. As a result, raising individual
awareness and utilising new technology in rural areas is critical.
Farmers’ awareness of new and environmentally friendly agricul-
tural techniques must be raised to increase their use.

Introduction

Excessive and unconscious use of Earth’s limited resources
disrupts the natural balance. As a result, major issues such as
hunger, scarcity of water resources, extinction of living species,
soil pollution, vegetation deterioration, global warming, and cli-
mate change emerge (Ozdag, 2011; Sahin er al., 2015; Kaya,
2021). Climate change and its impact on developing countries
agricultural sectors have become a global concern in recent years.
The growing global population raises the demand for goods and
services. As a result, global climate change is a mechanism that
affects humans, animals, and all other living things. Furthermore,
humans’ increased use of fossil fuels is accumulating in the atmo-
sphere. As a result, while natural resources are being depleted, the
warming of the Earth’s surface contributes to climate change.
These factors are detrimental to agricultural activities (Dellal,
2008; Giirel and Senel, 2010) and put social and economic pres-
sure on the agricultural sector (Akalin, 2014). Therefore, the issue
of climate change, which affects the entire world, is a problem that
requires immediate action (Polat and Dellal, 2016).

Climate change is a serious threat, particularly to life-sustain-
ing water resources, and has reduced the amount of water avail-
able for agricultural use, threatening global food security. Climate
change is defined in the United Nations Framework Convention
on Climate Change as a change in climate caused by human activ-
ities that directly or indirectly degrade the composition of the
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atmosphere, in addition to natural climate change observed over a
comparable time period (Cakmak and Gokalp, 2011). People’s liv-
ing conditions are becoming increasingly complex as a result of
climate change. It can then endanger everyone’s health and jeopar-
dize food safety (Kurukulasuriya and Rosenthal, 2003).
Furthermore, it strains the world’s food supply by lowering agri-
cultural productivity (Bindi and Olesen, 2000; Kumara and Parikh,
2001; McMicmael and Githeko, 2007; Islam et al., 2015).

Agricultural activities are both negatively impacted by and
contributors to climate change. Agriculture is responsible for
approximately 20% of the world’s increasing greenhouse gas emis-
sions (Pathak and Wassmann, 2007). Greenhouse gases such as
CO,, CH4, and NO are released due to agricultural activities (ener-
gy consumption, production, livestock, fertilization, pesticides,
etc.). As a result, agricultural production is one of the causes of cli-
mate change (Houghton, 2003). Climate change could significant-
ly impact pollinator-dependent crop production, which will have
serious implications for global food security (Rader et al., 2013).
Only global solutions can address this global issue.

As a result of environmental, economic, and social pressures,
countries’ search for solutions has accelerated. Today, in order to
eliminate these negativities due to climate change, first of all, it is
necessary to determine the situation with climate change scenarios
(Kaya, 2021). In this context, mitigation and adaptation policies
are carried out in the fight against climate change and its effects on
agriculture jointly by international climate circles (Bayra¢ and
Dogan, 2016).

Many studies have been conducted to investigate the effects of
climate change on the agricultural sector and producer perceptions,
and some of the most recent studies are listed below.

According to the findings of Molua and Lambi (2007), who
used data obtained from farmer surveys in Cameroon, a country
whose economy is largely agricultural, net incomes decrease in all
farms as precipitation decreases or temperature rises. As a result,
when compared to other factors required for efficient production,
the climate has been determined to be the most important determi-
nant. Polat and Dellal (2016) interviewed 40 farmers who prac-
ticed sustainable agriculture in the Gdksu delta in 2014 to learn
about their attitudes toward climate change. According to the find-
ings, approximately 82% of farmers are aware of climate change
and its consequences. Despite this level of awareness, only 14% of
farmers are optimistic about new practices that will adapt to cli-
mate change, while the majority appear determined to stick with
traditional methods. Calt1 and Somuncu (2018) used in-depth inter-
views, one of the qualitative research techniques, to determine
farmers’ levels of awareness and adaptation to the effects of cli-
mate change on the agricultural sector in the Ankara province.
Locals have considered the views of relevant administrators and
scientists in this context. The study’s findings revealed that pro-
ducers are affected by climate change, farmers cooperate insufti-
ciently, adhere to traditional agricultural practices, and the use of
organic fertilisers is limited, but chemical pesticides are commonly
used.

The goal of this study is to compare the relationship and effects
of climate change on agricultural activities in Turkey’s
Mediterranean and Southeastern Anatolia regions, to assess farmer
awareness of climate change and its effects, to identify farmer
adaptation capabilities to climate change across different regions,
and to contribute to the agricultural extension and policy tools that
will be implemented as a result of the findings.
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Materials and methods

Materials

The primary source of the study’s data is information gathered
from farmers in the provinces of Hatay and Adana in the
Mediterranean region and Mardin and Batman in Southeastern
Anatolia. The number of surveys was calculated using the number
of farmers and producers on a province-by-province basis. The
population size was calculated using the total number of registered
farmers from the Agriculture and Forestry Directorates of four
provinces. The proportional sample size was used to determine the
number of surveys (Newbold, 1995).

— N+p(1-p) (1
(N-1)oZ+ p=(1-p)

In the equation, n is the sample size, N is the population size
(TOB, 2021), p is the prediction rate (for a maximum sample size
of 0.5), and op? is the rate variance (with a 95% confidence range
and a 5% error margin). The calculation yielded a sample size of
380, but the survey was carried out with 418 participants by
administering 10% extra surveys overall. The survey numbers
were distributed proportionally to the provinces based on the num-
ber of farmers in each province. Accordingly, a survey was con-
ducted with 135 people in Adana, 100 in Hatay, 102 in Mardin, and
81 in Batman. In this context, general information about farmers
and their enterprises has been determined. In addition, farmers’
responses to weather events were assessed in order to determine
their perceptions of climate change.

Furthermore, the research looked into the causes of climate
change, the effects on agricultural activities, expectations as a
result of climate change, measures to be taken (individual and
state), and problems in combating climate change. To assess the
farmers’ general knowledge, open-ended and closed-ended ques-
tions were used. On climate change issues, the Likert scale
(quinary) was used. Aside from primary data, secondary data
included climate change studies and reports from institutions and
organisations.

Methods

The raw data from the study were uploaded to the computer
and processed for analysis purposes, and the database was created
as an Excel file and then uploaded to the SPSS program, where
descriptive analyses (mean, standard deviation), factor analysis,
and the independent sample t-test were used.

A factor analysis was used to determine farmers’ perceptions
of the variables that cause climate change as well as their percep-
tions of the effects of climate change. By reducing the number of
variables, factor analysis provides benefits such as ease of visuali-
sation and interpretation of the analysis (Islamoglu and Almagik,
2016). The KMO (Kaiser-Maier-Olkin) and Barlett tests were used
to ensure that the scales used for factor analysis were appropriate.
As a result of the analysis of the factors that cause climate change,
the KMO value of the producers was determined to be 0.812, the
Barlett sphericity value was determined to be 0.000, the KMO
value for the perceptions of the effects of climate change was
determined to be 0.799, and the scale and data were determined to
be suitable for factor analysis. The independent sample t-test was
used to determine whether there was a statistically significant dif-
ference in the factors obtained between the research regions.
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Results and discussion

General characteristics of the farmers

Plant production employs 71.5% (n:299) of farmers, animal
production employs 2.4% (n:10), and plant and animal production
employs 26.1% (n:109). The average land area is 20.9 ha, with
19.4 ha in the Mediterranean Region provinces and 23.1 ha in the
Southeastern Anatolian Region provinces. On average, business
owners produce in four different parcels. The average age of the
farmers in the surveyed enterprises is 46.8 (standard deviation:
11.76), and 93.5% are male (n: 391). The average number of
households in the Mediterranean Region was found to be 4.3 peo-
ple (SD: 1.6), 6.3 people (SD: 2.1) in the Southeastern Anatolia
Region, and 5.2 people (SD: 2.07) in general. Social security is
held by 76.6% (n: 320) of business owners, while non-agricultural
income is held by 41.6%. While the rate of those with a high
school diploma or higher in the surveyed enterprises was 56.5% (n:
133) in the Mediterranean provinces, it was 48.6% (n: 79) in the
Southeastern Anatolia provinces. According to the province-based
evaluation, farmers (65.0%) with a high school or higher education
level in the province of Hatay outnumber those in the other
provinces.

According to the data, 50.7% (n: 212) of business owners live
in the village, 21.3% (n: 89) in the district centre, 10.0% (n: 42) in
the city centre, and 18.0% (n: 75) live in both the village and the
district or city. The rate of village residents was 47.6% (n: 112) in
the Mediterranean Region and 54.6% (n: 100) in the provinces of
Southeastern Anatolia. The rate of being a member of any cooper-
ative/union in enterprises was determined to be 30.8% (n: 129),
with the Mediterranean region having a rate of 20.4% (n: 48) and
Southeastern Anatolia having a rate of 44.2% (n: 81). Farmers in
both regions are overwhelmingly members of the Agricultural
Credit Cooperative (73.5%).

Agricultural insurance is provided to cover the negative effects
of climate change and the economic losses that may result from
other risks (illness, accident, etc.) that may occur during the agri-
cultural production process (Yazg and Olhan, 2018). The state also
pays a portion of farmers’ agricultural insurance premiums in
Turkey (between 50% and 67%). The proportion of producers who
obtained agricultural insurance for their products/animals in the
last production period in the examined enterprises was 34.0% (n:
142), with this rate being 25.5% (n: 60) in the Mediterranean
Region and 44.8% in the Southeastern Anatolian Region (n: 82).

Table 1. Opinions of farmers on the change of weather events.

Most enterprise owners stated that they did not receive training
in this field, with only 18.4% (n: 77) stating that they did. While
the record-keeping rate for agricultural activities carried out in
enterprises was determined to be 58.9% (n: 246), this rate was
73.2% (n: 172) in the Mediterranean Region and 40.6% (n: 74) in
the Southeastern Anatolia Region. At most (52.0%), business own-
ers keep records on a seasonal basis.

Climate change perceptions of farmers

Farmers’ perceptions of climate change are essential in under-
standing the adaptation strategies they can develop against adverse
conditions caused by climate change because agricultural activities
are heavily reliant on climatic conditions. As a result, farmers were
asked to explain what climate change means to them. According to
the findings, 98.1% of farmers were aware of climate change and
associated it with precipitation the most (36.8%). In addition, the
following responses were given: famine (15.5%), deterioration of
natural balance (13.4%), loss of yield or product (12.0%),
decrease/change of seasons (9.6%), change in harvest dates
(5.3%), economic crisis (3.3%), and global warming (2.2%).
Numerous studies have found that farmers associate climate
change with precipitation and given the importance of precipita-
tion and the risks it poses in increasing or decreasing crop yield,
precipitation appears to be a particular concern for farmers (Tate et
al., 2010; Suresh et al., 2021; Wheeler and Lobley, 2021).

According to studies conducted by Wiles (2012) in the United
Kingdom and Houser ef al. (2019) in the United States, farmer pre-
dictions regarding climate change are largely consistent with sci-
entific studies. From this perspective, farmers’ observations of
changes in meteorological events (temperature, precipitation,
humidity, efc.) in their regions are also important evidence for us
to understand how the climate changes compared to the long-term
average. According to Table 1, the average perception of farmers
in the Mediterranean and Southeastern Anatolia Regions about the
change in temperature and drought events compared to previous
years is greater than 4.0 and quite strong. However, for both fac-
tors, the averages are higher, and the standard deviations are lower
in the Southeastern Anatolia Region. As a result, it is possible to
conclude that farmers in the Southeastern Anatolia Region are
more concerned about temperature and drought than farmers in the
Mediterranean Region.

Factors causing climate change according to farmers

Among the adaptation, efforts are raising public awareness
about climate change and ensuring that society is not negatively
impacted by it (Laukkonen ef al., 2009). In this regard, it is critical

Drought 4.12+0.72 4.43+0.62 4.26+0.69
Heat 4.06+0.79 4.51+0.52 4.25+0.72
Moisture 3.94+0.75 2.81+1.07 3.44+1.06
Storm 3.01+1.13 2.40+0.99 2.74=«1.11
Flood 3.01+1.23 2.25+0.88 2.68+1.15
Hail 2.83+1.04 2.28+0.84 2.59+0.99
Frost events 2.719+1.10 2.24+0.83 2.55+1.02
Hoarfrost 2.82+1.04 2.32+0.84 2.74+1.11
Precipitation 242122 1.34+0.54 1.94+1.12

1: Decreased a lot; 2: Decreased partially; 3: Unchanged; 4: Increased; 5: Increased a lot.
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to understand societal perceptions and attitudes toward the causes
of climate change. Although people’s beliefs about the causes of
climate change are subjective, they can be influenced by their
demographics, education levels, experiences, and the cultural and
geographical environment in which they live. The study used 11
variables to examine farmers’ perceptions of the factors that cause
climate change. After reducing the number of variables, factor
analysis was used to identify the variables that have a relationship
with one another, and three factors with eigenvalues greater than
one emerged as a result of the analysis. The first factor is made up
of four items and explains 23.66% of the total variance, the second
factor is made up of four items and explains 18.44% of the total
variance, and the third factor is made up of three items and
explains 17.29% of the total variance. The three factors identified
as a result of the analysis account for 59.4% of the total variance
(Table 2).

Factor 1 has been identified as being directly anthropogenic,
factor 2 as being related to agricultural activities, and factor 3 as
being related to economic development. According to the farmers
in the research area, the primary causes of climate change are
human-induced factors that disrupt the ecological balance.
Farmers believe that forest fires or activities such as tree cutting
and stubble burning are primarily to blame for climate change.

press

While farmers agree that fossil fuel use, industrialisation, and
urbanisation all harm the climate, it has been determined that agri-
cultural irrigation, dams, and livestock activities have a low per-
ception. As a result, producers believe that human-induced factors
and economic development have a high impact on climate change,
while agricultural activities have a lower impact. It was determined
that the obtained results are comparable to the findings of Akyiiz
and Atis (2018)’s study with farmers in the ‘Kiiciik Menderes’
Basin. The t-test was used to determine whether farmers in the
research regions have different perceptions of the factors causing
climate change. The analysis found a significant difference
between the averages of human-induced factors and agricultural
activity factors among farmers in the Mediterranean and
Southeastern Anatolia regions. In both factors, it was determined
that farmers in the Mediterranean Region had higher averages and
a higher perception level than farmers in the Southeastern Anatolia
Region. It was determined that there was no significant difference
between the research regions in terms of economic development
(Table 3).

Views of farmers on the impact of climate change

Agriculture is the most vulnerable sector to climate change’s
negative effects. Because farming relies heavily on forecasting

Table 2. Factor analysis results regarding the variables causing climate change.

Burning of stubble 0.798 0.175 0.035 417 0.95
Forest fires/cutting trees 0.748 0.170 0.035 422 0.97
Increasing number of vehicles 0.664 0.154 0.094 4.08 0.98
Other human interventions 0.586 0.065 0.225 415 0.97
Increasing agricultural irrigation 0.076 0.714 0.154 3.76 1.14
Livestock activities 0.013 0.677 0.023 281 1.36
Construction of dams 0.236 0.580 0.339 3.60 1.10
Use of chemicals and fertilisers 0.287 0.519 0.134 4.01 0.95
Increasing urbanisation 0.224 0.066 0.876 3.98 0.97
Increasing industrialisation 0.211 0.161 0.859 3.93 0.99
Use of fossil fuels 0.420 0.002 0.727 3.97 0.94
Variance explanation % 23.635 18.435 17.293

Cronbach’s alpha 0.862

KMO 0.761

X-Square 1470.5

P 0.000

1: Strongly disagree; 2: Disagree; 3: Undecided; 4: Agree; 5: Strongly agree..

Table 3. Perceptions of farmers regarding the factors causing climate change by region.

Human origin Mediterranean 235 425 0.64 8.853 0.000
Southeast 183 3.61 0.79

Agricultural activities Mediterranean 235 4.25 0.66 3.072 0.002
Southeast 183 4.03 0.75

Economic development Mediterranean 235 3.38 0.93 0.216 0.833
Southeast 183 340 0.78
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weather and seasons based on previous years’ experience, changes
in seasons and unusual weather patterns result in crop or livestock
losses (Chinh et al., 2022). Farmers’ perceptions of the effects of
climate change were assessed using an 18-item scale in this study.
The factor analysis yielded six factors with eigenvalues greater
than one, with the first factor consisting of four items, the second
factor consisting of four items, the third factor consisting of three
items, the fourth factor consisting of three items, the fifth factor
consisting of two items, and the sixth factor consisting of two
items. The percentage of total variance explained by all factors was
determined to be 68.1%. (Table 4). Factor 1 is production cost, fac-
tor 2 is product quality, factor 3 is crop diversity, factor 4 is pro-
duction quantity, factor 6 is health concerns, and factor 5 is tech-
nological development expectations related to agricultural activi-
ties.

According to climate change studies, crop diseases and pests
will become more prevalent due to adverse climatic conditions
(Gutierrez, 2000; Nasir et al., 2018), increasing production costs
(Ndamani and Watanebe, 2017; Gupta et al., 2021). Farmers in the
research region are most concerned about the effects of climate
change on water resources, which will decrease as production costs
and input use rise. The mean of this factor was 4.35, with a stan-
dard deviation of 0.57, and it was determined that farmers had the
highest anxiety levels. Farmers believe less precipitation and high-
er temperatures will increase the use and cost of production
resources. It has been determined that the decrease in the presence
of pasture, which is important in terms of livestock activities, the
change in plant production periods, and the concern that product

Table 4. Results of factor analysis regarding the effects of climate

quality and production patterns will decrease are all critical deter-
minants of farmers’ perceptions of climate-related risk in the
research regions. According to climate change reports, deforesta-
tion and urbanisation are the primary sources of carbon emissions
globally (IPCC, 2007). The fear that climate change will increase
migration from rural areas while decreasing forests and animal
species has been identified as one of the factors of concern for pro-
ducers in research areas.

Studies on the existence, potential future effects, and magni-
tude of climate change’s human health consequences are essential
to policy discussions. Climate change, according to studies, has an
impact on vector-borne and other infectious diseases (Haines et al.,
2006). However, heat waves have been reported to be fatal to the
elderly and children (Benmarhnia ez al., 2015), and floods caused
by extreme weather events cause deaths or permanent psychologi-
cal diseases (Lealfilho et al., 2018). However, it was discovered
that farmers in the research region had lower perceptions of the
effects of climate change on human health and deaths (mean: 3.73,
SD: 0.78) than other factors. Another source of concern for farmers
is that climate change will hurt plant and animal species as well as
healthy food production. This factor has a mean of 4.27 and a stan-
dard deviation of 0.59, both of which cause concern. Although it is
intended to mitigate the effects of climate change, new production
technologies and the expectation of increased mechanisation,
which are among the factors that indirectly cause climate change,
have been identified as important factors. The average of this fac-
tor is 3.90, with a standard deviation of 0.75, and it has been dis-
covered that farmers have high expectations of reducing the effects

change.

Production costs will increase 0.826 0.090 0.170 0.030 0.055 0.019 442 0.68
Water resources will decrease 0.601 0.146 0.365 0.343 0.092 0.198 440 0.63
Drug use will increase 0.841 0.186 0.084 0.143 0.033 0.060 440 0.70
Fertiliser use will increase 0.735 0.326 0.097 0.044 0.076 0.060 4.29 0.84
Products will mature earlier 0.448 0.627 0.003 0.031 0.000 0.138 4.18 0.84
Product quality will decrease 0.126 0.837 0.104 0.153 0.049 0.008 4.17 0.77
Pasture areas will decrease 0.115 0.807 0.204 0.024 0.204 0.053 413 0.82
The product pattern will decrease 0.276 0.779 0.171 0.024 0.201 0.101 4.06 0.86
Drought/famine will occur 0.059 0.065 0.180 0.709 0.088 0.188 429 0.62
Migration from villages to cities will increase  0.006 0.085 0.072 0.773 0.026 0.140 3.88 0.91
Forests (photosynthesis) will decrease 0.262 0.205 0.369 0.634 0.159 0.148 4.34 0.74
Animal species will decrease 0.081 0.247 0.623 0.398 0.114 0.078 4.20 0.68
The amount of GMO products will increase 0.133 0.119 0.764 0.116 0.051 0.069 4.20 0.68
Plant species will disappear 0.072 0.102 0.792 0.0126 0.166 0.112 4.14 0.72
Human diseases will increase 0.165 0.195 0215 0.157 0.181 0.748 3.72 0.84
Population will decrease 0.059 0.011 0.129 0.308 0.365 0.704 3.49 1.06
New production techniques will emerge 0.043 0.072 0.138 0.028 0.763 0.133 3.98 0.78
Mechanisation will increase 0.096 0.046 0.085 0.071 0.828 0.100 3.79 0.96
Variance explanation % 15242 15.009 11.701 10.399 8.905 6.887

Cronbach’s alpha 0.812

KMO 0.799

X-Square 2042.6

P 0.000

1: Strongly disagree; 2: Disagree; 3: Undecided; 4: Agree; 5: Strongly agree.
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of climate change. The results of the t-test analysis performed to
measure the differences between the factors related to the effects
of climate change on farmers among the regions examined
revealed a significant difference at the level of 0.01 between the
regions in terms of all factors except the factor related to the
amount of production. In terms of increased production costs,
decreased product quality, decreased product diversity, and human
health factors, producers in the Mediterranean Region have higher
perception/concern levels than producers in the Southeastern
Anatolia Region. Regarding the factor of production technology
development, it was determined that farmers in the Southeastern
Anatolia Region had higher perception levels than farmers in the
Mediterranean Region (Table 5). This situation is thought to be the
result of climate differences between regions and problems with
agricultural irrigation activities.

Measures taken by farmers to mitigate the impact of
climate change

Adapting to the current farming system is one method of avoiding

press

climate change risks, preserving livelihoods, and ensuring local food
security. However, the most common strategies are thought to be reduc-
ing the effects of climate change (mitigation) or coping with the effects
of climate change (adaptation) (Laukkonen ez al., 2009). Mitigation
seeks to avoid the uncontrollable, whereas adaptation seeks to manage
the uncontrollable. As a result, while climate change is expected to have
anegative impact on agricultural activities, it is also expected to have an
impact on adaptation, such as product diversification, land management,
increased use of technology, and irrigation management. The adapta-
tion/reduction dependent variable in our study was formed by the aver-
age of the answers given to the 14 variables used in the research to deter-
mine the measures taken by farmers against climate change and the fac-
tors influencing their behaviour towards reducing the factors that cause
climate change. The mean of the said variables was determined by using
a five-point Likert scale of 3.47, and the standard deviation was deter-
mined to be 0.55, which was found to be relatively low (Table 6).

As shown in Table 6, there is a significant difference between
the Mediterranean and Southeastern Anatolia Regions in terms of
attitudes toward mitigating the effects of climate change and/or

Table 5. Perceptions of farmers regarding the effects of climate change by region.

Production cost Mediterranean 235 442 0.59 2.641 0.009
Southeast 183 427 0.54

Product quality Mediterranean 235 429 0.67 4.909 0.000
Southeast 183 3.97 0.66

Product variety Mediterranean 235 4.35 0.58 2.969 0.003
Southeast 183 417 0.60

Production amount Mediterranean 235 425 0.69 0.508 0.612
Southeast 183 421 0.61

Production technology Mediterranean 235 3.81 0.82 2.766 0.006
Southeast 183 401 0.63

Human health Mediterranean 235 3.93 0.69 6.434 0.000
Southeast 183 347 0.77

Table 6. Mitigation and adaptation methods of farmers against the effects of climate change by region.

Avoiding damaging agricultural lands 4.10+0.73 3.63+0.96 3.89+0.87 5.468**
Avoiding harming the natural environment 3.85+0.91 3.810.77 3.83+0.86 0.461

Alerting the environment about climate change 4.14+0.63 3.41+0.86 3.82+0.83 9.617**
Adjusting the sowing/planting time 3.97+0.95 3.55+0.94 3.79+0.97 4.520%*
Developing financial instruments 4.03£1.15 3.39+1.02 3.75+1.14 5.949**
Using recycled products 3.92+0.94 2.90+0.93 3.48+1.06 11.015%*
Product diversification 381121 3.05+1.12 3.48+1.14 6.592%*
Supporting environmental campaigns 3.54+1.11 3.36+0.98 3.46+1.10 1.653

Using alternative energy 3.86+0.89 2.88+0.93 3.43+1.03 10.934**
Reducing the number of cultivated land or animals 3.50+1.15 2.86+1.22 3.22+1.22 SATI**
Water saving 3.14x121 3.30£1.07 321115 1.323

Reducing vehicle use 3.62+1.04 2.50+0.87 3.13+1.11 11.874**
Reducing the use of pesticides and fertilisers 3.20+1.21 2.67£1.02 2.97+1.16 4.782%*
Agricultural insurance 2.34+1.42 2.92+1.25 2.53+1.42 0.962*

Mean 3.12+0.50 3.15+0.46 347£0.55 11.848**

1: Strongly disagree; 2: Disagree; 3: Undecided; 4: Agree; 5: Strongly agree. **P<0.01; *P<0.05.
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adaptation in all variables except avoiding harming the natural
environment, supporting environmental campaigns, and saving
water. It is intended that farmers’ attitudes in both regions are sim-
ilar in terms of these three variables. Except for agricultural insur-
ance, there was a significant difference at the level of 0.01 between
regions in all other variables, and farmers’ attitudes in the
Mediterranean Region were higher. In terms of agricultural insur-
ance, it has been determined that there is a significant difference at
the level of 0.05 between the two regions, with farmers in the
Southeastern Anatolia Region having more positive attitudes.
Adaptation of farmers’ behaviours appears to be the variable with
the highest average of attitudes toward mitigation or that are not
directly related to agricultural activities, such as avoiding damag-
ing agricultural lands, avoiding harming the natural environment,
warning the environment about climate change, adjusting planting
time, and improving financial instruments in both regions. Saving
water, reducing vehicle use, reducing pesticide and fertiliser use,
and purchasing agricultural insurance were found to have the low-
est averages of attitude toward adaptation or reduction. As a result,
it has been concluded that farmers in the research regions are
unwilling or unable to implement adaptation or mitigation methods
that can be developed to combat climate change.

Conclusions

According to the findings of this study, which was conducted
in two regions important to Turkey’s agricultural production, most
producers who participated in the research perceive climate change
as drought and famine. Farmers’ perception of climate change as
drought and famine is influenced by the fact that precipitation is an
important factor in crop yield and quality. Human-induced factors
(forest fires, stubble burning, efc.) are the most critical factors
causing climate change, according to farmers in the research
regions. On the other hand, it was discovered that perceptions of
the effects of agricultural irrigation and animal breeding on climate
change were low in both regions. The most essential concerns of
farmers in the research regions about the effects of climate change
are an increase in production costs and input use, as well as a
decrease in water resources. As a result, the pressure of climate
change on irrigation and costs outweighs environmental concerns
for farmers in both regions. It has been determined that farmers in
the Mediterranean Region are more concerned about the harmful
effects of climate change on agricultural activities and human
health. In contrast, farmers in the Southeastern Anatolia Region are
more optimistic about new production techniques and mechanisa-
tion due to climate change.

Farmers in both regions are not sufficiently aware of the effects
of climate change and adaptation, and the number of farmers using
important adaptation and mitigation methods such as alternative
energy use, water conservation, reducing chemical inputs, and pur-
chasing agricultural insurance is very low. Farmers must be made
more aware of the effects of agricultural activities on climate
change, water conservation, the use of renewable energy, sustain-
able agriculture, and climate change adaptation. Deterrent mea-
sures are thought to be increased in preventing water waste and
excessive use of inputs in agricultural activities, which causes
stubble burning and forest fires.

OPEN 8ACCESS

References

Akalin M, 2014. The climate change impacts on agriculture: adap-
tation and mitigation strategies for these impacts. Hitit Univ. J.
Social Sci. Inst. 7:351-77.

Akyiiz Y, Atis E, 2018. Possible impacts of climate change in the
Kiigiik Menderes Basin and ‘Farmers’ awareness. KSU J. Agr.
Nature 21:109-15.

Bayrag¢ HN, Dogan E, 2016. Impacts of climate change on agricul-
ture sector in Turkey. Eskisehir Osmangazi Univ. J. [iBF
11:23-48.

Benmarhnia T, Deguen S, Kaufman JS, Smargiassi A, 2015.
Vulnerability to heat-related mortality. Epidemiology 26:781-
93.

Bindi M, Olesen JE, 2000. Agriculture, assessment of potential
effects and adaptations for climate change in Europe. In: M.L.
Parry (Ed.), The Europe ACACIA Project. Jackson
Environment Institute, University of East Anglia, Norwich,
United Kingdom.

Chinh NC, Poortvliet PM, Klerkx L, 2022. The persuasiveness of
gain vs. loss framed messages on ‘farmers’ perceptions and
decisions to climate change: a case study in coastal communi-
ties of Vietnam. Clim. Risk Manage. 100409.

Cakmak B, Gokalp Z, 2011. Climate change and effective water
utilization. J. Agr. Sci. Res. 4:87-95.

Calt1 N, Somuncu M, 2018. Perception and adaptation levels of
farmers about the impact of climate change on agriculture in
Ankara Polatli district. TUCAUM 30th Year International
Geography Symposium, 3-6 October, Ankara, Turkey.

Dellal I, 2008. Global climate change and agriculture and food sec-
tor in the energy clamp. IGEME, 35:103-11.

Gupta AK, Yadav D, Gupta P, Ranjan S, Gupta V, Badhai S, 2021.
effects of climate change on agriculture. Food Agr. Spectrum
J. 2:91-5.

Gutierrez AP, 2000. Climate change: effects on pest dynamics. In:
K.R. Reddy and H.F. Hodges (Eds.), Climate Change and
Global Crop Productivity. CABI, New York, NY, USA.

Giirel A, Senel Z, 2010. In terms of agricultural extension examine
the precautions on climate change and agriculture, Turkey IX.
Agricultural Economics Congress, Sanlurfa, Turkey.

Haines A, Kovats RS, Campbell-Lendrum D, Corvalan C, 2006.
Climate change and human health: impacts, vulnerability and
public health. Public Health 120:585-96.

Houghton RA, 2003. Why are estimates of the terrestrial carbon
balance so different? Global Change Biol. 9:500-9.

Houser M, Gunderson R, Stuart D, 2019. ‘Farmers’ perceptions of
climate change in context: Toward a political economy of rel-
evance. Sociol. Rural. 59:789-809.

IPCC CWT, 2007. Climate change 2007: synthesis report (p. 104).
IPCC, Geneva, Switzerland.

Islam SM, Tarique KM, Sohag K, 2015. CO2 emission and agri-
cultural productivity in Southeast Asian Region: a pooled
mean group estimation. Sci. Vision 20:93-9.

Islamoglu AH, Alniacik U, 2016. Research methods in social sci-
ences. Sth ed. Beta publishing, Istanbul, Turkey.

Kaya A, 2021. The relationship of global climate change with agri-
culture and environment. pp 1008-1012 in XII International
Scientific Agricultural Symposium ‘Agrosym 2021°, October
7-10, Jahorina.

Kumara KS, Parikh J, 2001. Indian agriculture and climate sensi-
tivity. Global Env. Change 11:147-54.

Kurukulasuriya P, Shane R, 2003. Climate change and agriculture:

[Italian Journal of Agronomy 2022; 17:2121]



a review of impacts and adaptations. The World Bank
Environment Department.

Laukkonen J, Blanco PK, Lenhart J, Keiner M, Cavric B,
Kinuthia-Njenga C, 2009. combining climate change adapta-
tion and mitigation measures at the local level. Habitat Int.
33:287-92.

Lealfilho W, Bonecke J, Spielmann H, Azeiteiro UM, Alves F, de
Carvalho ML, Nagy GJ, 2018. Climate change and health: an
analysis of causal relations on the spread of vector-borne dis-
eases in Brazil. J. Cleaner Prod. 177:589-96.

McMicmael A, Githeko A, 2007. Human health, executive summa-
ry, working group II: impacts, adaptation and vulnerability.
IPCC, pp. 473.

Molua EL, Lambi C, 2007. The economic impact of climate
change on agriculture in Cameroon. World Bank Policy
Research Working Paper, n. 4364.

Nasir MJ, Khan AS, Alam S, 2018. climate change and agriculture:
an overview of farmers perception and adaptations in
Balambat Tehsil, District Dir Lower, Pakistan. Sarhad J. Agr.
34:85-92.

Ndamani F, Watanabe T, 2017. Determinants of ‘farmers’ climate
risk perceptions in agriculture - A rural Ghana perspective.
Water 9:210.

Newbold P, 1995. Statistics for business and economics. Prentice-
Hall International, New Jersey, NJ, USA.

Ozdag U, 2011. Fifty vocal years after silent spring: women, envi-
ronment, and health. J. Faculty Lett. 28:179-99.

Pathak H, Wassmann R, 2007. Introducing greenhouse gas mitiga-
tion as a development objective in rice-based agriculture: 1.
Generation of technical coefficients. Agr. Syst. 94:807-25.

Polat K, Dellal I, 2016. Climate change perception of rice produc-

[Italian Journal of Agronomy 2022; 17:2121]

ragapress

ers and determination of effective factors in making good agri-
cultural practices. TEAD 2:46-54.

Rader R, Reilly J, Bartomeus I, Winfree R, 2013. Native bees
buffer the negative impact of climate warming on honeybee
pollination of watermelon crops. Global Change Biol.
19:3103-10.

Suresh K, Khanal U, Wilson C, Managi S, Quayle A,
Santhirakumar S, 2021. An economic analysis of agricultural
adaptation on climate change impacts in Sri Lanka: an endoge-
nous switching regression analysis. Land Use Policy 109:1-9.

Sahin M, Topal E, Ozsoy N, Altunoglu E, 2015. The effects of cli-
mate change on fruit growing and beekeeping. J. Anatol. Nat.
Sci. 2:147-54.

Tate G, Hughes G, Temple M, Boothby D, Wilkinson M, 2010.
Changes to farm business management under extreme weather
events: likelihood of effects and opportunities in the UK. J.
Farm Manage. 14:67-86.

TOB, 2021. Turkish Ministry of Agriculture and Forestry. Farmer
registration system data. Available from:
https://biruni.tuik.gov.tr/medas/?kn=92&locale=tr Accessed:
20 March 2022.

Wheeler R, Lobley M, 2021. Managing extreme weather and cli-
mate change in UK agriculture: impacts, attitudes and action
among farmers and stakeholders. Clim. Risk Manage.
32:100313.

Wiles E, 2012. ‘Farmers’ perception of climate change and climate
solutions. Global Sustainability Institute, 15.

Yazgi FE, Olhan E, 2018. Problems in agricultural insurance sys-
tem in Turkey and seeking alternative. Adnan Menderes Univ.
J. Fac. Agr. 15:39-45.

OPEN aACCESS





