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Abstract
Climate change is responsible for the negative effects on human life causing a decrease in agricultural 
products availability, biodiversity, soil fertility, and forest areas. Moreover, climate change increases plant 
diseases and pests, the cost of agricultural production and risk in food security. This study aims to determine 
whether climate change is a phenomenon via the analysis of the perceptions of the farmers regarding this 
issue in the Mersin province conducted through 251 questionnaires. Farmers primarily perceive climate 
change through production costs and the reduction in yield. Moreover, they are highly aware of its relation 
to natural events such as floods, drought, and storms. Nevertheless, inappropriate agricultural practices 
too have led to the negative consequences caused by climate change. In this respect, this study has revealed 
that farmers with strong cooperative partnerships and experience perceived climate change significantly.
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1.  Introduction

Climate change remains one of the most im-
portant environmental threats for both humans 
and all life forms including plants, animals and 
other living things worldwide (Nakicenovic et 
al., 2000). The global average of surface tem-
perature has increased by 0.74 °C in the last 
century. This is the highest temperature rise 
recorded in the last 12 years, according to data 
dating back to 1850. More severe and longer 
droughts have been observed since the 1970s 
in the midlatitudes (IPCC, 2012). In particular, 
Turkey, located in the eastern parts of the Med-

iterranean Basin, is one of the most vulnerable 
regions to climate change, as identified by the 
fourth Assessment Report of the Intergovern-
mental Panel on Climate Change (IPCC, 2012). 
In this context, the average air temperature rose 
by 0.64 oC and precipitation decreased by 29 
mm from 1941 to 2007 in Turkey, where this in-
crease was generally encountered in the annual 
maximum and minimum temperature series and 
was statistically significant in the south of the 
country. Furthermore, significant decreases in 
precipitation and number of rainy days were also 
observed especially in the winter mostly along 
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the Mediterranean coast (IPCC, 2013). Never-
theless, this reveals that the impacts of climate 
change have become inevitable and should be 
studied on regional scale.

Consequently, climate change will heavi-
ly affect agricultural production systems, and 
farmers’ living conditions and lifestyle (Dellal 
et al., 2011; Tsujii and Gültekin, 2019). Fore-
casting the possible effects of climate change 
on agricultural production and the adoption of 
appropriate farming techniques by farmers in 
order to mitigate to negative effects of climate 
change is vital for the future generation. A great 
deal of empirical study has measured the effects 
of climate change on agriculture and the mea-
sures to be taken in order to reduce and/or min-
imize these negative effects in Turkey (Kanber 
et al., 2008; Dellal et al., 2011; Akyuz and Atis, 
2016; Dumrul and Kilicaslan, 2017; Karakas 
and Dogan, 2018; Bozoglu et al., 2019; Tsujii 
and Gültekin, 2019). The common conclusions 
raised in the aforementioned studies are that, 
depending on climate change, there may be a 
decrease in the productivity of agricultural prod-
ucts and an increase in the prices. And also, the 
authors stated that these negative consequences 
could be mitigated by establishing appropriate 
policies, strategies, plans, and programs. Some 
policy recommendations have been developed in 
these studies to mitigate the negative effects of 
climate change. 

In order to encourage farmers to adopt agri-
cultural practices to mitigate the negative effects 
of climate change, it is necessary to understand 
how they perceive climate change and develop 
appropriate intervention tools. So, As well as to 
empirical results, policy makers should pay spe-
cial attention to the perceptions of farmers who 
implement the measures to be taken to mitigate 
the effects of climate change. However, the anal-
ysis of the farmers’ perception of climate change 
was seen as a deficiency in Turkey. We found 
only three studies which estimated WTP for the 
adaptation of agricultural practices to mitigate 
the effects of climate change in Turkey (Aydog-
du and Yenigün, 2016; Öz, 2019; Polat and 
Dellal, 2016). However, this topic has received 
great attention in foreign literature in recent 
years (Akhtar et al., 2018; Hameso, 2017; Lane 

et al., 2017; Ndamani and Watanabe, 2017). So, 
the main objectives of this study are to analyze 
farmers’ climate change perception and its deter-
minants in Mersin Province where located in the 
southern part of Turkey. Furthermore, the Mann- 
Kendall trend analysis and Sen’s slope estimate 
has been employed to monitor the change in 
rainfall, average temperature, and relative hu-
midity to provide evidence about the climate 
change phenomenon in the study area, based on 
data belonging to the period 1959-2019. Main 
reason selected of Mersin as the research area 
is that Dudu and Çakmak (2018) stated that the 
effects of climate change on the economy will 
be drastic changes both in agricultural produc-
tion and commodity prices in Turkey. And also, 
they reported that climate shocks will severely 
affect agricultural products and food commodi-
ties, but coastal regions will be affected relative-
ly less until the 2060s. So, this may be seen as 
an advantage for taking precautionary measures 
to mitigate the adverse effects of climate change 
in Mersin. In this study, the perceptions of farm-
ers regarding climate change were analyzed and 
it was confirmed that climate change is a phe-
nomenon in the region under study with mete-
orological data. This is the difference between 
this study and other studies conducted in Turkey.

In this study, it was determined that climate 
change is a real phenomenon in the Mersin 
based on meteorological data. The understand-
ing of farmers’ climate change perception in 
Mersin Province of Turkey is important. The 
findings of this study might be useful to develop 
and implement interventions that are in keeping 
with farmers’ perception to mitigate the negative 
effect of climate change on agriculture. For ex-
ample, farmers believe that climate change will 
cause an increase in agricultural costs. For this 
reason, economic interventions can be used to 
face climate change. Also, understanding farm-
ers’ perceptions and thoughts on climate change 
is a key factor to increase the adoption of the 
best agricultural practices for dealing with cli-
mate change. Daly-Hassen et al., (2019) statted 
that the adoption of the best agricultural prac-
tices to mitigate the negative effects of climate 
change provides benefits from a regional, global, 
and societal point of view.
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The remainder of the study is organized as fol-
lows: Section 2 deals with materials and meth-
ods; Section 3 presents a discussion on the re-
sults, and Section 4 presents the conclusions.

2.  Materials and methods

Research Area and field data
The data used in this study came from the 

surveys conducted in the Mersin province. A 
cross-sectional survey method was used in this 
study during the period of May-August 2019. 
The research data were collected from 251 
randomly selected farmers in Mersin through 
experienced enumerators (Figure 1). The data 
collection tool was a structured questionnaire 
which consisted of two parts. The first section 
consisted of information on socio-economic 
characteristics of farmers. The second section 
was a list of 14 items designed to assess the 
farmers’ climate change perceptions. These 
were prepared taking into account the previous 
studies on climate change (Akhtar et al., 2018); 
Hameso, 2017; Lane et al., 2017; Ndamani and 

Watanabe, 2017). The 14 items are presented in 
Table 2. The reliability of the climate change 
perception scale was estimated by calculating 
Cronbach’s alpha coefficient (Cronbach, 1951) 
which amounted to 0.933.

Data analysis
In this study, descriptive statistics (mean and 

standard deviation), multiple linear regression 
analysis and factor analysis (Principal Compo-
nent Analysis - PCA) were used. Descriptive 
statistics such as the mean and standard devi-
ation were used in order to delineate farmers’ 
socio-economics characteristics. And then, Fac-
tor analysis (PCA) was applied to the climate 
change perception scale. Kaiser-Maier-Olkin 
(KMO) and Bartlett’s sphericity test were used 
to verify the suitability of scale for PCA. The 
results of KMO (the KMO value was 0.920) and 
the significance of Bartlett’s sphericity test (p 
value was 0.000) confirmed that scale and data 
suitable for PCA. The number of factors select-
ed was based on the Kaiser’s criterion, where 
only factors with eigenvalues greater than 1.00 

Figure 1 - Mersin province.
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were selected. Using factors scores from PCA as 
dependent variable, a multiple linear regression 
analysis was used to determine the influence of 
some socioeconomics variables on the farmers’ 
climate change perceptions (Gujarati, 2009). 

Climate data analysis techniques
Farming activities depend on climate condi-

tions and are at risk via a changing climate (Por-
ter et al., 2014); thus it would be expected that 
farmers have a long-term point of view on climate 
because of its direct effect on their welfare (Niles 
and Mueller, 2016). However, we do not know 
of any studies that have analyzed the farmers’ 
perception of climate change, tracking observed 
climate changes at the same time. To that end, we 
applied a trend analysis in this study area to detect 
the change of climate parameters on a seasonal 
basis. Temperature, rainfalls and relative humidi-
ty are the most significant variables in the field of 
climate sciences usually used to detect the magni-
tude of climate change (IPCC, 2007; Asfaw et al., 
2018). Despite the available information on cli-
mate trends stored in the archives of the State Me-
teorological Office of Turkey, there is no definite 
guidance or research conducted using the data 
of the Mersin province. Furthermore, some pre-
vious studies that did not include the data of the 
last decades focused on the trends of the surface 
climatic variables, such as Türkeş et al. (1995), 
used Mann-Kendall nonparametric test to identi-
fy trends in the long-term mean temperature of 
both individual stations and geographical regions 
in Turkey during the period 1930-1992. Kadıoğ-
lu, (1997), examined trends in the mean annual 
temperature records during the period 1939-1989 
in the eighteen stations across Turkey. Partal 
and Kahya (2006) detected the trend of rainfall 
records at 96 stations by using the monthly total 
precipitation variables from 1929 to 1993. Thus, 
in this study the data used consist of the month-
ly time series of near-surface meteorological 
variables observed at 4 meteorological stations 
(Mersin, Erdemli, Silifke, Anamur) from the State 
Meteorological Office of Turkey, including: the 
mean air temperature (°C), rainfall (mm) and rel-
ative humidity (%). The major considerations for 
selecting these stations were the following: spa-
tial distribution of the stations across the region; 

availability of the longest possible records within 
the period of 1959-2019, and completeness of the 
records without missing data points. In accord-
ance with this purpose, we use the most common 
non-parametric test, which is the Mann-Kendall 
test, to analyze the time series trends. Moreover, 
Mann-Kendall test is nonparametric; therefore, 
data outliers do not affect the results (Ahmad et 
al., 2015). Therefore, this test determines whether 
the data trend is upward or downward over time 
through what is essentially a non-parametric form 
of monotonic trend regression analysis (Donald 
et al. 2011).

Mann-Kendall Test
The Mann-Kendall (MK) non-parametric test 

has been widely used to assess the significance 
of trends in meteorological time series (Liang et 
al., 2010; Topaloğlu and Ozfidaner 2012; Liu et 
al., 2014). This approach needs a few assump-
tions on the data to be made, especially concern-
ing their distribution. The Mann-Kendall test is 
based on the null hypothesis that a sample of data 
is independent and identically distributed, which 
means that there is no trend or serial correlation 
among the data points. The alternative hypoth-
esis is that a trend exists in the data (Novotny 
and Stefan, 2007). The trend test is applied to the 
data series xi ranked from i = 1,…, n-1, and xj is 
ranked from j = i + 1,…, n. Each data point xi is 
used as a reference point and is compared with 
all other data points xj so that

	 (1)

The MK test statistic S is calculated as

	 (2)

where n is the length of the data set. The statistic 
S, when n ≥ 8, is approximately normally dis-
tributed with the mean and the variance given by

	 (3)

	 (4)
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data set, and ti is the number of data points in 
the ith tied group. The summation term in Eq. 
(4) is only used if data values are tied in the 
series. The standardized MK statistic Z is com-
puted by

	 (5)

and follows the standard normal distribution 
with the mean of zero and variance of one un-
der the null hypothesis of no trend in the series. 
The null hypothesis is rejected if |Z| ≥ z1-α/2 is at 
the α level of significance, where z1-α/2 is the (1-
α/2) quantile in the standard normal distribution. 
A positive Z value indicates an upward trend, 
whereas a negative value indicates a downward 
trend. A significance level of 5% will be used in 
the analysis, which means that there is a 5% un-
certainty and, in this respect, it would be correct 
to reject the null hypothesis that a trend does not 
exist in the data set.

Sen’s Slope Estimate
Various tests exist and can be employed for the 

detection and/or quantification of the magnitude 
of the trend. According to the data time series, if 
a linear trend is detected, the exact slope could 
be estimated using an uncomplicated nonpara-
metric method given by Sen (1968). Sen’s slope 
estimator inclines in many cases more toward 
the trend determination of the robust methods 
and confirms the trend sign and magnitude es-
timates by applying the robust parametric meth-
ods (Muhlbauer et al., 2009). Moreover, Sen’s 
slope estimator is generally applied on climate 
parameters, for instance, see Marofi et al. (2012) 
and Huang et al. (2013). The Sen’s slope estima-
tor, by calculating the slope of the line using all 
data value pairs is deter-mined as follows

	 (6)

If there are n values xj in the time series we 
get as many as N=n (n-1)/2 slope estimates Qi. 
The Sen’s slope estimator is the median of these 
N values of Qi. The N values of Qi are ranked 

from the smallest to the largest and the Sen’s es-
timator is

	 (7)

3.  Results and Discussion

3.1.  Trends and the Magnitude of Seasonal 
Temperature, Rainfall and Relative Humidity 
Series

The seasonal mean temperature trend assess-
ment results obtained by the Mann-Kendall 
test and the magnitude of trend changes of the 
four meteorological stations in the area under 
study that were calculated by the nonparamet-
ric method of Sen’s, are shown in Table 1. Over 
the period of 1959 to 2019, the Mann-Kendall 
test confirmed the occurrence of stronger warm-
ing trends for the all stations. The significant 
(14 times) and insignificant upward (2 times) 
trends were obtained for each seasonal data of 
the stations. The average warming in the Mersin 
province in the Mediterranean part of Turkey, 
was the highest by 2.2 °C 61 years-1, in the range 
1.5 with 3.2 °C 61 years-1 in the summer sea-
son and the lowest in winter (1.1 °C/51 years), 
whereas the rise of the mean temperatures in the 
autumn and spring tended to be lower than in 
the summer. The analysis conducted by Türkeş 
et al. (2002), on the dataset of the Turkish mean 
temperature series of 70 stations with 9 stations 
located in the Mediterranean region, revealed 
increasing trends from 1942 to 1999 coinciding 
with our results. Moreover, Türkeş et al. (2002) 
determined a warming trend of approximately 
0.25 °C decade-1 in the summer for the Mediter-
ranean region, whereas ours is 0.36 °C decade-1. 
The reason for this could be the different ending 
period of the data used for which many studies 
have proven that a change in temperatures has 
occurred near the 2000s. Moreno et al. (2016) 
introduced that most of the observed warming 
was due to changes after the year 2000s. The 
radiative forcing of the climate system has con-
tinued to rise during the 2000s, as it was relat-
ed to the increase in greenhouse gases (IPCC, 
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2014). Thus, changes in radiative forcing evokes 
increased warming at the surface (Trenberth, 
2011), and this could be the reason for the en-
hanced warming. In addition to this, the overall 
annual mean temperature analysis in the area 
under study revealed a dramatic increase of 1.67 
°C over the past 61 years. On the other hand, 
the differences in the trend rates between the 
stations could mainly be explained by the urban-
ization level. Stronger warming trends of annual 
minimum temperatures are mostly observed in 
the stations that are rapidly urbanizing or which 
are already urbanized cities, as in the summer 
(Türkeş et al., 2002). According to our results, 
the Mersin station has the strongest increase in 
temperature which is related to higher urbaniza-
tion compared to the others. In this sense, ex-
posure to increased temperatures causes faster 
crop development which reduces production 
and also has negative impacts during the repro-
ductive stage of crop development (Hatfield et 

al., 2011). Higher temperatures also increase the 
evapotranspiration demand for crops and thus 
cause greater water stress. Thus, surveying is 
needed in regions like Mersin to determin the 
perceptions of the farmers on climate change.

A nonuniform difference in the trend of the 
total seasonal precipitations was determined 
among the meteorological stations (Table 1). 
The insignificant downward (9 times) and insig-
nificant upward (7 times) trends were obtained 
for each seasonal data of the stations. Thus, the 
results of the analysis documented decreasing 
trends that were determined to be almost insig-
nificant for all seasons. The highest number of 
insignificant decreasing trends were obtained for 
winter (4 times over 4), then for spring (2 times) 
and autumn (2 times), with the average decrease 
of 83 mm 61 years-1, 13 mm 61 years-1, increase 
of 13 mm 61 years-1 respectively. Approximate-
ly, no changes have been detected for the sum-
mer during the last 61 years from the monitored 

Meteorological
Station

Significance  
of MK for Seasons

Average Temperature Sen’s Slope Estimate
(°C 60 years-1)

A-W-Sp-S A W Sp S
Mersin  3.7 2.5 2.8 3.2
Erdemli  0.8 0.2 0.8 1.5
Silifke  1.1 0.9 1.3 1.9
Anamur  2.0 0.7 1.1 2.1

Average Change 1.9 1.1 1.5 2.2
Rainfall Sen’s Slope Estimate

(mm 60 years-1)
Mersin  38 -46 18 8
Erdemli  -17 -28 -35 -2
Silifke  44 -77 6 0.5
Anamur  -14 -182 -42 0.5

Average Change 13 -83 -13 2
Relative Humidity Sen’s Slope Estimate

(% 60 years-1)
Mersin  -19.1 -17.0 -14.8 -8.7
Erdemli  -7.5 -4.8 -5.7 -4.4
Silifke  -8.4 -5.9 -6.2 -4.5
Anamur  -3.8 -3.8 0.7 3.6

Average Change -9.7 -7.8 -6.5 -3.5

Note: Upward () and downward () pointing open triangles indicate insignificant increasing and decreasing 
trends at the 5% level, respectively. Trends significant at the 5% level (-1.96 ≥ Z ≥ +1.96) are marked by solid 
triangles ( or ). W, Winter; Sp, Spring; S, Summer; A, Autumn.

Table 1 - The results of the MK and Sen’s slope estimates for seasonal mean temperature, rainfall and relative 
humidity.
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climate data. Similarly, Tayanç et al. (2009), 
observed a marked number of insignificant de-
creases in the station-based precipitations. An-
nually, the average total rainfall decreased by 
81 mm 61 years-1 in our study area. Decreasing 
trends in precipitations were also recorded in 
some recent climatic studies undertaken in Tur-
key for the subject area (Fujihara et al., 2008; 
Diaz and Topçu, 2010). Moreover, similar re-
sults were obtained in different parts of Europe, 
like in Italy, where it was documented that the 
total precipitations in the 20th century had de-
creased by about 5% in the north and by about 
15% in the south of the country (Buffoni et al., 
1999; Brunetti et al., 2001).

In addition to all this, the significant down-
ward (9 times) and insignificant downward (5 
times) as well as the insignificant upward (1 
times) trends were obtained for each season and 
station reflecting the dominant decreasing of rel-
ative humidity trends of the study area (Table 
1). The highest decreasing trends were obtained 
for autumn (9.5%) followed by winter (7.8%), 
spring (6.5%) and summer (3.5%). The results 
of the current study are in line with the study of 
Kousari and Zarch (2011), which indicates that 
there has been a definite decrease in the relative 
humidity in a range of 2.18 to 6.85% in Iran 
from 1955 to 2000. According to the results of 
our study, it is clear that there is a negative cor-
relation between relative humidity and air tem-
perature, which was expected.

Consequently, the data reflects that climate is 
changing in the study area. In particular, the farm-
ers’ perception is critical for assisting policy mak-
ers in developing proactive precautions within the 
scope of the fight against climate change.

3.2.  Characteristics of farmers

Farm size ranged from 0.1 ha to 624 ha, and 
the average farm size was 7.55 ha in the area 
under research. 4% of the total surveyed farm-
ers (n: 10) were female and the other 96% were 
male (n: 241). The farmers’ ages ranged from 21 
years to 87 years and the average age was 48.62 
years (SD: 11.18). The average family size of the 
surveyed farmers was of 4.4 people (SD: 1.33). 
The education level of the farmers was gener-

ally low. 59.80% of the farmers had attained 
primary school education, 22.30% had attained 
secondary school education, 16.30% were uni-
versity graduates and 1.60% had obtained a mas-
ter’s degree. Farmers’ agricultural experiences 
ranged from 1 year to 75 years and average ex-
perience in agriculture was of 26.48 years (SD: 
14.83). 43.03% of farmers (n: 108) had an off-
farm income source, but the remaining 56.97% 
(n: 143) had not. 41.48% of the farmers (n: 105) 
kept physical and financial records of the agri-
cultural production process, but the remaining 
58.27% (n: 146) did not. 53.78% of farmers (n: 
135) were supported by extension services about 
the agricultural production process, but the other 
46.22% (n: 116) was not. 33.07% of farmers (n: 
83) were a partner of an agricultural cooperative, 
the remaining 66.93% (n: 168) were not. 68.92% 
of farmers (n: 173) did not get a soil analysis, but 
the other 31.08% (n: 78) did.

3.3.  Farmers’ climate change perceptions

Farmers’ climate change perception investigat-
ed using a scale consisted of 14 items. The scores 
given by the farmers to the items on the scale of 
climate change perception were over 3.80. So, it 
can be said that farmers’ perception of climate 
change was quite strong. Also, the standard devi-
ation of 12 out of 14 items was below 1.00. This 
indicates that there was a general consensus on 
farmers’ perception of climate change. Factor 
analysis was used to reduce the items in a smaller 
number of common factors. Factor analysis ex-
acted 2 factors with eigenvalues greater than 1. 
The two factors extracted from factor analysis ex-
plained 61.175% of the total variation. The first 
factor explained 30.74% of the total variation and 
consisted of eight items, and the second factor 
explained 30.435% of the total variation and con-
sisted of six items (Table 2). 

In the research area, according to the farmers’ 
perception, the most important issues linked to 
the impact of climate change is the possibility of 
the increase in agricultural production costs and 
the possibility of decrease in the yield of culti-
vated field crops and vegetables. This finding 
confirmed the finding of Ndamani and Watanabe 
(2017). As a matter of fact, as a result of climate 
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change, it is predicted that agricultural produc-
tion costs will increase and the yield of agricul-
tural products will decrease especially in regions 
with a temperate and semi-arid climate. Koç 
and Uzmay (2019) reported that climate change 
will lead to a 10-50% increase in costs for dairy 
farms by the year 2044.

The present study pointed out that surveyed 
farmers believed that there is a correlation be-
tween climate change and weather events such 
as droughts, floods, and storms. They showed a 
very strong perception of the “Climate change 
will cause an increase in weather events such 

as droughts, floods, storms, etc.” indicator. Ex-
treme weather events occur in many regions, 
even in regions where climate change is relative-
ly perceived less strongly. Therefore, it is diffi-
cult to attribute extreme weather events to a spe-
cific phenomenon resulting from climate change 
(Hirabayashi et al., 2013). But some scientific 
research express that any changing climate may 
be the reason for the changes in the frequency, 
intensity, spatial extent, duration, and timing 
of extremes, and can result in unprecedented 
weather events (Seneviratne et al., 2012). In 
parallel with our finding, farmers believed that 

Items*
Component

Mean SD
1 2

CC will lead to an increase in agricultural production costs 0.401 0.574 4.34 0.82

CC will cause an increase in weather events such  
as droughts, floods, and storms, etc. 0.121 0.832 4.18 0.89

CC will cause an increase in plant diseases and pests 0.648 0.478 4.17 0.86

CC will cause a decrease in the yield of cultivated field 
crops and vegetables 0.321 0.780 4.16 0.90

CC will cause an increase in soil erosion 0.385 0.673 4.12 0.82

CC will lead to a reduction in the amount of agricultural 
land 0.560 0.551 4.09 0.92

CC will adversely affect food security 0.617 0.449 4.05 0.96

CC will cause a decrease in both cultivated and wild  
plant species 0.315 0.741 4.03 0.92

CC will lead to a reduction in animal species 0.587 0.553 4.03 0.88

Migration from rural to urban areas will accelerate  
in the future due to CC 0.611 0.298 4.02 0.95

CC will cause a reduction in soil fertility 0.787 0.267 3.99 1.01

CC will cause an increase in human diseases and deaths  
in the future 0.421 0.576 3.97 0.94

CC will cause an increase in air temperature 0.690 0.245 3.96 0.97

CC will lead to a reduction in forest areas 0.820 0.194 3.84 1.01

Cronbach’s alpha 0.920 0.868 - -

% Explained variance 30.740 30.435 - -

% Cumulative variance 30.740 61.175 - -

Table 2 - Climate change perception scale’s items and the result of factor analysis.

Note: *1: Strongly Disagree, 2: Disagree, 3: Moderately Agree, 4: Agree, 5: Strongly Agree.
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extreme weather events will increase as a result 
of climate change in both developing economies 
(Hameso, 2017) and in developed economies 
(Lane et al., 2017).

Some important effects of climate change 
may involve plant diseases and damages. The 
possible effects of climate change are predicted 
three ways; (1) increased economic losses due 
to diseases, (2) changes in the efficiency of dis-
ease management strategies or (3) changes in 
the geographical distribution of plant diseases 
(Chakraborty et al., 2000). A research on the 
change in some abiotic conditions (temperature, 
CO2 and ozone concentration, precipitations, 
and drought) on the biology of pathogens and 
their ability to infect plants showed that chang-
ing abiotic conditions will affect the microcli-
mate regulating plants and the susceptibility of 
plants to infection (Elad and Pertot, 2014). In 
parallel with the aforementioned research result, 
farmers believe that plant diseases and pests will 
increase due to climate change in Mersin. This 
finding is in line with Akhtar et al. (2018).

Farmers believe that soil erosion will acceler-
ate and soil fertility will decrease due to climate 
change in the area under research. Farmers also 
believe that there will be reductions in both the 
amount of agricultural land and forest areas. 
Some scientific studies and projections about 
the effects of climate change on soil erosion, soil 
fertility and agricultural and forest areas sup-
port these views of farmers (Chmielewski et al., 
2004; Nakicenovic et al., 2000).

According to FAO (2008), all the four dimen-
sions of food security (food availability, food 
accessibility, food utilization, and food systems 
stability) will be adversely affected by climate 
change (FAO, 2008). In particular, water scar-
city due to climate change will adversely affect 
agricultural production (Hanjra and Qureshi, 
2010). In keeping with decreasing production, 
food availability and accessibility will be ad-
versely affected. Climatic fluctuations as a result 
of climate change will also cause fluctuations in 
food production systems and this will adversely 
affect the food systems’ stability (Schmidhuber 
and Tubiello, 2007). Farmers in the area under 
research area also agree that climate change will 
adversely affect food security. This research 

finding is supported by Polat and Dellal (2016) 
and Ahmed et al. (2013).

Today’s biodiversity is an outcome of the 
evolutionary process; it is a natural event for 
some species to disappear and for some species 
to develop during this process. However, espe-
cially in the last century, the extinction of spe-
cies has been the result of climate change that 
is caused by human influences and changing 
production and consumption patterns (Araújo 
and Rahbek, 2006). In addition, climate change 
leads to changes in the phonological structure 
of both flowering plants and pollinating insects, 
causing a mismatch between plants and pollina-
tors. Then, these impacts cause both plants and 
pollinators to disappear (Bellard et al., 2012). 
According to the results of the present study, it 
can be said that farmers in the area under study 
believe that climate change will adversely affect 
both plants and animals’ species and reduce bi-
odiversity in the area under research. Similarly, 
Lorenzoni et al. (2007) reported that farmers 
perceived that climate change would harm other 
animal and plant species.

3.4.  Determinants of farmers’ CC perceptions

In this section, we run a regression analysis 
to determine factors affecting farmers’ climate 
change perception. Independent variables and 
the results of the regression model were present-
ed in Table 3. According to the results, two mod-
els were significant. Education, extension and 
cooperative variables were significant in the first 
model; experience and cooperative variables 
were significant in the second model. 

In contrast to our expectation, the education 
level had a negative coefficient in the first mod-
el. This implies that more educated farmers 
perceived less important climate change indica-
tors related to component 1. This finding con-
tradicted with Ndamani and Watanabe (2017). 
More educated farmers have the ability to bet-
ter forecast and understand possible changes 
for the future compared to other colleagues. 
In the area under research, while the education 
levels of the farmers increased, the degree of 
importance they placed regarding the possible 
negative consequences of climate change de-
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creased (Table 4). This may be the consequence 
of the prediction of more educated farmers that 
the harmful effects of climate change can be 
mitigated by developing technology and by im-
proving production and consumption systems 
in accordance with nature.

Another significant variable was cooperative 
which had positive coefficient in the first model. 
Public and private cooperation can play a sig-
nificant role in providing farmers with the nec-
essary information, education and technologies 
(Alrusheidat et al., 206). This stated that farmers 
who were cooperative partners perceived more 
important climate change indicators related to 
component 1. According to the results of the sec-
ond model, the variables of farmers’ cooperative 
partnership had significant effects on the per-

Independent 
Variables Definition Min. Max. Mean SD

Results of 
regression model

C1 C2

Constant           -0.342 0.539*

Age Farmers’ age in years 21 87 48.62 11.18 0.012 -0.026

Education

Farmers’ level of education; 
1: Elementary School, 2: High 
School, 3: Undergraduate, 4: 
Postgraduate

1 4 1.6 0.82 -0.236** 0.117

Family size Number of members 1 9 4.3 1.33 0.041 -0.014

Experience Farmers’ agricultural experience 
in years 1 75 26.48 14.83 -0.008 0.018**

Off-farm income
If farmers had a source of off-
farm income 1; 
other 0

0 1 0.43 0.5 0.129 -0.063

Record-keeping
If farmers kept physical 
and financial records of the 
production process 1; other 0

0 1 0.42 0.49 -0.138 -0.024

Extension If farmers were supported by 
extension service 1; other 0 0 1 0.54 0.5 0.101 0.559*

Cooperative If farmers were a partner of an 
agricultural cooperative 1; other 0 0 1 0.33 0.47 0.278** -0.314**

Soil test If the farmers had a soil test 1; 
other 0 0 1 0.31 0.46 0.013 -0.129

Farmland Total farmland as ha 0.1 624 7.55 40.19 0.002 -0.001

Adjusted R Square           0.074** 0.054**

Note: Variables and models significant at *p < 0.10, **p < 0.05, ***p < 0.01.

Table 3 - Independent variables and the results of regression analysis.

Table 4 - Farmers’ climate change perceptions in 
terms of education (Component 1).

Education n Mean* SD*

Elementary School 150 4.08 0.76

High School 56 3.99 0.68

Undergraduate 41 3.83 0.66

Postgraduate 4 3.72 0.33

Total 251 3.91 0.61

Note: *1: Strongly Disagree, 2: Disagree, 3: Moder-
ately Agree, 4: Agree, 5: Strongly Agree.
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ceptions of farmers on climate change. Farmers, 
who are cooperative partners in the region un-
der research, have higher perceptions about the 
items related to component 1 compared to other 
colleagues; their perception of items related to 
component 2 is lower (Table 5).

The positive coefficient for experience of 
farmers indicates that the more experienced they 
were, they more concern they expressed about 
climate change indicators related to component 
2. The results are consistent with findings on 
farmers’ climate change risk perceptions in India 
that showed that farming experience significant-
ly affected farmers’ climate change risk percep-
tion (Moghariya and Smardon, 2014). Obtaining 
information and enhancing knowledge about 
climate change from the extension services play 
an important role in improving farmers’ climate 
change perception (Maddison, 2007). In accord-
ance with the previous study, it was found that 
farmers’ climate change perception was signif-
icantly affected by the availability of extension 
services in Mersin.

4.  Conclusions

This research reflects on the fact that climate 
is changing in the area under study. In particu-
lar, the farmers’ perception is critical in assisting 
policy makers in developing proactive precau-
tions within the scope of the fight against cli-
mate change. The research results showed that 
the farmers had a favorable perception of cli-
mate change in Mersin. The study showed that 
farmers were highly aware of the economic and 
ecological risks that may arise due to climate 
change. They were worried about the negative 
effects of climate change on human and animal 

health. The result of the regression analysis in-
dicated that some variables affecting farmers’ 
perception. The results of the study showed that 
farmers have a positive attitude towards imple-
menting measures to reduce the negative effects 
of climate change. Finally, it can be said that the 
study investigated the farmers’ perception of 
climate change, but did not investigate whether 
farmers adopted appropriate practices to reduce 
climate change risks. Hence, further research 
should be conducted to find out whether farmers 
are likely to do so or if they already have.
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