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Abstract

This study aims to determine the socioeconomic
factors affecting the rangeland-environment
perceptions of farmers in improved rangelands. The
study was carried out in the Central Anatolian
Region of Turkey, where an arid and semi-arid
climate prevails. Data were collected by conducting
a face-to-face survey with 271 randomly selected
farmers in the provinces where the studies were
conducted. Data were analyzed using the chi-square
test and Bonferroni corrected Z test. It has been
determined that approximately 80% of the farmers
do not have a sufficient level of awareness about the
perception of range environment. A statistically
significant difference was found between farmers'
rangeland-environment perception levels and the
farmers' age, education level, non-agricultural
income, and the number of animals (AU).
According to the study results, a low level of
adaptation capacity was detected in farmers in terms
of the holistic effect of climate change. It has been
determined that if necessary, improvements are not
made on the issue, unfortunately, 35.70% of
farmers will abandon animal husbandry and migrate
to city centers. It was concluded that if
policymakers and extension organizations focus on
the socioeconomic factors derived, farmers will be
more successful in facilitating sustainable
rangeland use.

Keywords: Characteristics of rangeland,farmer
perception, socioeconomic factors,sustainable
rangeland use, Central Anatolia Region

Ozet

Bu ¢aligsma, 1slah edilmis meralarda ciftgilerin mera-
cevre algilarmi etkileyen sosyoekonomik faktorlerin
belirlenmesini amaclamaktadir. Caligma, kurak ve yar1
kurak iklimin hiikiim siirdiigii Tiirkiye'nin I¢ Anadolu
Bolgesi'nde gerceklestirilmistir. Veriler, arastirmanin
yiriitildigi illerde rastgele segilen 271 g¢iftgiyle yiiz
yiize anket yapilarak toplanmistir. Veriler ki-kare testi
ve Bonferroni diizeltmeli Z testi kullanilarak analiz
edilmistir. Ciftgilerin yaklasik %80'inin mera-cevre
algis1 konusunda yeterli diizeyde farkindaliga sahip
olmadig tespit edilmistir. Cift¢ilerin mera-gevre algt
diizeyleri ile cift¢inin yasi, egitim diizeyi, tarim dist
geliri ve hayvan sayis1 (AU) arasinda istatistiksel
olarak anlamli farklihk bulunmustur. Arastirma
sonuglarma gore iklim degisikliginin biitiinsel etkisi
acisindan ¢iftcilerde uyum kapasitesinin  diisiik
diizeyde oldugu tespit edilmistir. Konuyla ilgili gerekli
iyilestirmelerin  yapilmamasi halinde ¢iftcilerin
%35.70'nin hayvancilig1 birakip sehir merkezlerine
go¢ edecegi belirlenmistir. Politika yapicilarin ve
yayim  kuruluslarimin  tiiretilen  sosyoekonomik
faktorlere  odaklanmasi  durumunda giftgilerin
stirdiirtilebilir mera kullanimini kolaylastirmada daha
basarili olacagi sonucuna varilmstir.
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1. Introduction

Rangelands are vital for animal nutrition, increasing farm profits, and preventing
erosion and ecosystems, especially in developing countries (Zimmer et al., 2021). Therefore,
in many countries, ensuring the continuity of sustainable range management is important
both ecologically and socio-economically (Sharifian et al., 2022). In addition, rangelands
constitute approximately 50% of the world's land area, provide ecosystem services, and play
an important role in rural tourism (Holechek, 2020). Rangelands areas in Turkey are an
important natural resource as they constitute 16.86% of the total land area (Anonymous,
2024). The relationship between the agricultural economy and the environment, which is
dependent on natural resources, is becoming more and more important in Turkey and the
world (Cevher, 2019). Therefore, rangelands should be considered together regarding socio-
ecological systems and environmental protection (Schulze et al., 2021). It is certainly
predicted that global climate change will have major impacts on the world's rangelands and
rangeland users in the coming years (Mensah et al., 2021). To avoid these negative effects,
better communication, response strategies, socio-economic, and ecological objectives
should be considered and developed together (Karimi et al., 2018). Therefore, since natural
and social sciences have different effects in different environments, these sciences should be
considered together to achieve more effective environmental policy (Sherren and Darnhofer,
2018).

In Turkey, small family businesses constitute a significant portion of livestock farmers
(Askan and Dagdemir, 2015). Therefore, the effects of small-scale farmers' socio-economic
factors on climate change need to be accurately defined (Vo et al., 2021). Determining this
situation will contribute to sustainable animal production and reduce the negative effects on
the environment (Chingala et al., 2017). Therefore, it requires the involvement of all
stakeholders to develop sustainable use of rangelands in rural areas and sound management
strategies (Diogo et al., 2021). This shows that socio-economic conditions and farm
characteristics should be taken into account when analyzing the effects of climatic conditions
on farm yield and income (Reidsma et al., 2007). Although there are studies on
environmental issues in the world and in Turkey, researches involving the relations between
the environment and rangelands is very limited. It is very important to examine the
knowledge, attitudes, and behaviors of the farmers in Turkey towards this problem, and the
policies and practices to be developed and/or implemented for the protection of rangeland

and the reduction of environmental problems. For this purpose, the knowledge, attitudes,
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and behaviors of farmers living in three provinces (Ankara, Kayseri, and Konya) towards
the range environment relationship were examined at a descriptive level. Objective of the
study is to determine the socioeconomic factors that affect the perception and behavior of
the farmers on the rangeland-environment relationship.

In Turkey, there is no study investigating farmers' perception of the rangeland-
environment at the farm level. This research will make an important contribution to the
literature as it is a first in Turkey. Based on this background, this study will seek answers to
the following three research questions: Is there any increase in farmers' knowledge about the
importance of rangelands during the rangeland improvement work and the subsequent
process? (2) How did socioeconomic factors affect farmers' rangeland-environment
perceptions? (3) Which variables affecting the perception of rangeland-environment led to
the development of agricultural policies? and What are farmer behaviors to ensure

sustainable use of rangelands?

2. Materials and Methods

2.1. Study Area Information

The research area was carried out in the provinces of Ankara, Kayseri, and Konya in
the Central Anatolia Region (CAR), where climate change is most common. Study areas
[Ankara (0.46 mil ha), Kayseri (0.54 mil ha), and Konya (0.74 mil ha)] have a total of 2.85
mil ha rangeland area. CAR is one of the seven geographical regions and lies in the central
part of Anatolia, covering 21% of Turkey's territory with a surface area of approximately
151,000 km? (Oner et al., 2016). This region is a place where a continental and arid/semi-
arid climate dominates, away from the influence of the sea. Average annual precipitation is
insufficient, varying between 250-500 mm, and varies widely from year to year (TSMS,
2024). As a result of overgrazing in most of the soils in CAR, the vegetation has been
destroyed and the fertile topsoil has been carried away by erosion. These provinces are an
important center of Turkey in terms of rangeland areas and animal production. The main
agricultural economic activities of the Central Anatolia Region (CAR) are grain products
(wheat, corn for silage, barley, lentils, chickpeas, beans), commercial products (rapeseed,
beet, beetroot, potatoes, vegetables, watermelon); livestock (sheep, goats, cattle, chickens
and other domestic animals). In the CAR region, the decrease in the amount of forage in

rangelands cause a decrease in livestock capacity, which indirectly leads to a decrease in the
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income level of livestock farmers (Cevher, 2019). The study area and climate characteristics

of the study area are shown in Figure 1.
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Figure 1. Study area and climate characteristics of the study area.
2.2. Methodology

Due to the degradation of rangelands in Turkey, livestock production is negatively
affected. Despite this situation, the place of rangelands in animal production still maintains
its importance. For this reason, rangeland improvement works were started in the study area
between 2001 and 2011, in cooperation between the Ministry of Agriculture and Forestry
and the relevant departments of the Universities. Within the scope of rangeland rehabilitated,
irrigation, fertilization and seed planting were carried out in the rangelands. This study was
conducted to evaluate farmers' perceptions and adaptation strategies regarding climate
change and its effects on range lands. We aim to evaluate the socioeconomic factors affecting
the adoption and dissemination of rangeland improvement technologies and farmers'
perceptions of climate change and adaptation options. For this reason, it was tried to
determine how rangeland improvement activities were perceived by rangeland users.
Because these perceptions are also affected by various external factors, including individual
and household characteristics, institutions, socioeconomic conditions and environmental
conditions. However, farmers' perceptions are influenced by the farmer's various past
behaviors, experiences and observations, as well as future aspirations.

We used 2011 survey data based on farmers' rangeland-environment perception of
rehabilitated rangeland. Survey questions were prepared regarding the farmer's
socioeconomic characteristics, rangeland-environment relationship, and rangeland-

environment perception. We aim to answer the following questions through the questions in
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the survey: (1) Have farmers' rangeland-environment perception levels about the
characteristics of rangelands changed during and after the rangeland improvement work? (2)
Do socioeconomic factors affect farmers' rangeland-environment perceptions? (3) What
agricultural policies need to be developed regarding the variables affecting the perception of
rangeland-environment? (4) What are farmer behaviors to ensure sustainable use of
rangelands?

The answers to the questions given above are important in terms of creating new
projects and policies regarding the subject under study and solving the problems.
Understanding farmers' socioeconomic and demographic characteristics is crucial to
drawing conclusion about how they perceive and respond to changing climatic conditions

and their impact on rangelands (Ayal and Filho, 2017)
2.3. Data collection techniques

In the study, the "Purposeful Sampling Method" was used in the selection of the
districts surveyed. In Ankara, Kayseri, and Konya provinces, 18 villages where rangeland
improvement and management studies have been completed constituted the scope of the
research. The sample size was determined by taking into account the registered farmers in
the villages where the Provincial Directorates of Agriculture and Forestry carried out
Rangeland Improvement and Management studies. The number of questionnaires was

determined by the Simple Random Sampling Method (Yamane, 1967).

3 Nt2pq
"T@(N=1)+ tZpq
N = number of individuals in the mass
n  =number of individuals to be sampled

p = frequency (probability) of the event under consideration
q = frequency (probability) of the event being examined
t

= theoretical value found from t table

o

=+ deviation based on the frequency of occurrence of the event

The sample size was calculated with a 95% confidence limit and an error margin of
5% of the population mean. As a result of the calculation, 271 farmers (Ankara 42 farmers,
Kayseri 154 and Konya 75) formed the sample volume of the study. Livestock farming in
Turkey is generally based on rangeland, and the primary feed source of the animals is met

from rangelands For this reason, a survey was conducted with 154 farmers who engage in
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animal husbandry and 117 farmers who do not engage in animal husbandry in the research
area.

The survey forms were completed by meeting the farmers face to face. Interviews were
conducted with the heads of households on the farm. because the head of the household is
usually the primary decision-maker in traditional agricultural enterprises (Bryceson 2002;
Solomon et al., 2007). In the questionnaire form, questions about the demographic
characteristics of the farmers, the characteristics of the rangeland areas and the relationship
of the rangeland areas with the environment were asked. Closed and open-ended questions
were included in the survey. The surveys were conducted between April 1, 2011, and July

30, 2011. The variables included in the survey and used in the analysis are given in Table 1.

Table 1. Description of variables used to determine farmers' perception of rangeland and

climate change.

Explanatory Variables

Explanation of Variables

Age group

Age of the head of the household in years; Categorically, 1 if
younger than 30 years, 2 if between 31-45 years of age, 3 if between
46-60 years of age, 4 if older than 61 years of age.

Level of education

Attendance at school; Categorical, Primary is 1, Secondary is 2,
Tertiary is 3

Residence

Place of residence of the head of the household, Categorical, 1 if
Rural, 2 if Urban

Non-Farm Income

Non-agricultural income, Categorical, 1 if None, 2 if Yes

Agricultural crop insurance

Categorical, 1 if None, 2 if Yes

Annual income from farm
Annual farm income in Turkish Lira*

Annual income per household, categorical, 1 for Low, 2 for Middle,
3 for High.

Animal husbandry

Categorical, 1 if None, 2 if Yes

Livestock number (Herd size on the farm)
(AU)**

Categorical, 1 if not engaged in livestock farming, 2 if between 1-10
AU, 3 if between 11-20 AU, 4 if between 21-30 AU, 5if31 AU is
more

Type of animal on the farm

Categorical, 1 if there is no animal, 2 if cattle, 3 if sheep and goats,
4 if mixed livestock farming

Household head's (HH)*** perception of
climate change in rangelands (n=271)

Categorical, 1 if there is a change, 2 if there is no change, 3 if I have
no idea.

The head of the household's change in the
number of animals due to climate change
(n=154)

Categorical, 1 if there is no change, 2 if the number of animals
decreased, 3 if the number of animals increased.

Impact of climate change on Livestock type
(n=154)

Categorical, 1 for Cattle, 2 for Sheep and Goats, 3 for Mixed
Livestock.

Is there any thought to changing the
number of animals in case the amount of
forage in the rangeland decreases? (n=154)

Categorical, 1 if the number of animals will decrease, 2 if the
number of animals will not decrease, 3 if rangeland livestock
farming will decrease, 4 if there will be no change.

Decrease in the amount of roughage in the
rangeland due to climate change (n=154)

Categorical, 1 If I will continue to live in the village, 2 I'm
undecided for now, 3 If I'm going to quit farming and go to the city

*]1 US Dollar = 29.08 Turkish Lira in December 2023; **AU= Number of Livestock; ***HH = Household

2.4. Data analysis

The survey data were coded and transferred to the computer environment and analyzed

with the SPSS V24 software program. Descriptive statistical tools such as percentages,
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tables, and graphs were used to interpret the analysis results. Also, empirical data from farm
household surveys conducted on 271 farm households were used and the chi-square test was
used to understand farmers' knowledge and perceptions. In case significant relationships
were detected as a result of the chi-square test, the Bonferroni corrected Z test was applied

to compare the rates. The upper limit for significance was taken as 0.05.

3. Results and Discussion

In this study, we can say that climate change affects the socio-economic characteristics
of farmers and, as a direct result, determines the behavior of farmers. Perceptions of climate
change and its impacts are influenced by psychological and socioeconomic differences,
limiting their responses to climate change (Evans et al., 2016). The results showing the
relationship between the rangeland-environment perceptions and age education level,
residence status, agricultural insurance status, annual income level, non-agricultural income,
stockbreeding status, and number of animals the farmers in the sample are shown (Table 2).

3.1. Socio-economic characteristics of farmers and their rangeland-environment
perception levels

Farmers’ socio-economic attributes and perceptions of rangelands are presented in
Table 2. When the knowledge levels of the farmers on rangeland and the environment are
examined, it is seen that the rate of the farmers who perceive the rangeland areas as an area
where only animals are grazed is 78.2%. The rate of perception of the farmers that the
rangelands protect the soil and water resources was determined as 13.3%. The percentage of
farmers who expressed the other characteristics of rangelands (providing natural beauty,
contributing to animal health, non-agricultural areas, plant diversity, flora, and fauna)
differently was determined as 8.5%. According to these results, It is seen that the level of
knowledge of the farmers about rangeland areas and the environment is not sufficient.
Therefore, in the field of research, rangeland and environmental problems should be handled
together and new policies should be created in this regard.

All questionnaires were conducted with male farmers due to the rural family structure.
Although the ages of the farmers varied between 21 and 84 years, the average age was
determined as 48.8. The largest age group consists of farmers between the ages of 46-60. It
has been determined that farmers have been doing agriculture traditionally and for a long
time. Therefore, it is possible to say that the target audience has been reached in terms of
research. All of the agricultural enterprises surveyed consisted of male individuals and the

majority of them were primary school graduates (72.0%). The fact that this rate is high makes
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it difficult for the farmer to understand the climate information and to reach the information
about the rangeland-climate relationship. 58.7% of the male individuals in these agricultural
enterprises had no non-agricultural income and only animal and plant production income.
The rate of farmers living in rural areas was determined as 88.2%. The rate of subjects
residing in the city and also farming in the village is 11.8%. Farmers have between 5 and
120 dairy animals, with an average of 6.03 animals per farm. The number of livestock is
between 4 and 64, with an average of 12.9 animals per farm. The average number of small
cattle per holding is 25 and varies between 80 and 550. 79.1% of farmers engaged in animal
husbandry produce for market purposes. It was determined that 11.9% of farmers did not
have land. It was determined that farmers gave priority to the production of forage crops

(alfalfa, silage corn, sainfoin, and vetch) in the crop production pattern and this rate was

64.8%.

Table 2. Socio-economic features of respondents and rangeland-environment perceptions

(n=271).
Variables and Category Rangeland
Rangelands are | Rangelands Other features of | Total | p-value
grazing areas prevent the rangelands
erosion

Variables Category Freq. | (%) Freq. | (%) Freq. | (%) n
Age group <30 years 10 435 9 39.1 4 17.4 23 0.001**

31-45 57 72.2 17 21.5 5 6.3 79

46-60 106 84.8 8 6.4 11 8.8 125

> 61 years 39 88.6 2 4.5 3 6.8 44
Level of | Primary 182 93.3 7 3.6 6 3.1 195 0.001**
education Secondary 14 58.3 7 29.2 3 12.5 24

Tertiary 16 30.8 22 423 14 26.9 52
Residence Rural 192 80.3 29 12.1 18 7.5 239 0.069"

Urban 20 62.5 7 21.9 5 15.6 32
Non-Farm None 137 86.2 18 11.3 4 2.5 159 0.001**
Income Yes 75 67.0 18 16.1 19 17.0 112
Agricultural None 196 78.4 31 12.4 23 9.2 250 0.146"
crop insurance | Yes 16 762 |5 23.8 0 0.0 21
Annual income | Low 49 89.1 5 9.1 1 1.8 55 0.215m™
from farm Middle 144 75.4 28 14.7 19 9.9 191

High 19 76.0 3 12.0 3 12.0 25
Animal None 83 71.6 15 12.9 18 15.5 116 0.002%*
husbandry Yes 129 83.2 21 13.5 5 32 155
Livestock No livestock | 83 71.8 15 12.8 18 15.4 117 0.023*
number (AU)" farming

1-10 AU 49 86.0 7 12.3 1 1.8 57

11-20 AU 42 82.4 8 15.7 1 2.0 51

21-30 AU 12 75.0 4 25.0 0 0.0 16

>31 AU 25 83.3 2 6.7 3 10.0 30
Total 212 78.2 36 13.3 23 8.5 271

Significance level, *p < 0.05; **p < 0.01; ns, not significant

“Definition of Animal Unit (AU): A cultured dairy cow is calculated one Animal Unit; 1 — A purebred dairy cow is 1
Animal Unit, 2 — A crossbreed is 0.75 Animal Unit, 3 — A domestic cow is 0.50 Animal Unit, 4 — A sheep is 0.10 Animal
Unit, 5 — A goat is 0.08 Animal Unit, 6 — A buffalo (male) is 0.90 Animal Unit, 7 — A buffalo (female) is 0.75 Animal Unit
(Anonymous 2023).
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In terms of farmers' socioeconomic characteristics, a significant relationship was found
between age, education, non-agricultural income (p<0.01), livestock farming and animal
number variables (p<0.05) and the farmer's rangeland-environment perception. On the other
hand, no significant relationship was found between the farmer's place of residence,
insurance for the products produced on the farm and the annual income obtained on the farm
and the farmer's rangeland-environment perception (p>0.05). According to these results, we
can say that the variables that most affect the perception of rangeland-environment are
education, age, livestock farming and non-agricultural income.

Farmers' age and farm experience are thought to be associated with environmental
information, including changes in climatic conditions. Therefore, it was thought that the age
of the farmers would be a variable that could affect the perception of the rangeland-
environment and it was discussed in the study. Adeola and Adetunbi (2015) determined that
farmer age has an impact on producers' perception of sustainable agriculture. Likewise,
many researchers have reported that the age and socio-economic characteristics of farmers
should be taken into account in order to improve the environment and land productivity
(Mango et al., 2017; Chingala et al., 2017). In our study, as the age of the farmer’s increases,
the number of farmers who think that rangelands are important for the environment
decreases. While the rate of knowing the rangeland-environment relationship of the farmers
under the age of thirty was 56.50%, the rate of the farmers over the age of sixty-one was
11.30%. Therefore, extension services are recommended to increase the awareness of middle
and old farmers about rangeland-environmental awareness (Ko¢ and Uzmay, 2021).
According to our study and previous study results, we can say that it is necessary to raise
awareness of young farmers and ranchers about their rangeland-environment perception. On
the other hand, training studies on rangeland-environment perception for elderly farmers
need to be increased.

It was determined that 69.20% of the farmers who stated that rangelands protect plant
genetic resources and contribute to the protection of soil and water resources were high
school and university graduates. This result shows that the perception of rangeland-
environment will increase in parallel with the increase in the education level of the farmer,
and this will lead to a positive increase in the perception of the farmer against climate
change. However, the reason why well-educated farmers are more sensitive to climate
change can be explained by their scientific and technological follow-up of climate change

and their high awareness on this issue.
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Our results are in line with the studies of many researchers on environmental
perception (Maddison, 2006, Fahad et al. 2020 and Xie et al. 2022). Likewise, a statistical
difference was detected between the climate change awareness level and risk perception
level between education groups. It was observed that there were statistically significant
differences (Ozdemir et al. 2022). They determined that the level of education had a positive
impact on farmers' perceptions of climate-related agricultural risks (Kawadia and Tiwari,
2017). On the other hand, Mango et al. (2017), Al-Amin et al. (2020) and Cevher and
Altunkaynak (2020) reported in their studies that the increase in education level has a
positive effect on rangeland-environment awareness. They stated that farmers perceive that
the deterioration of rangeland quality also affects environmental degradation, and therefore,
increasing the education level of farmers and extension services will contribute to the
prevention of environmental degradation (Adusumilli and Wang, 2018; Vo et al., 2021). For
this reason, by providing training to the farmers on rangelands, it will contribute positively
to the effective use of the range law, to increase the perceptions against the rangeland-climate
change, and to the adoption of sustainable rangeland and livestock activities.

Farmers need non-agricultural incomes both to increase their social welfare and to
increase farm productivity. Income level is one of the main socio-economic factors affecting
farmers' perceptions of climate change (Cevher, 2019). Therefore, it is emphasized that it is
important to include income level in studies when designing strategies to adapt to climate
change and reduce adaptation vulnerability (Radolf et al., 2022). In this context, the variable
of non-agricultural income has been discussed in our study and it is seen that this variable
has a positive effect on the perception of rangeland-environment. There are some studies
reporting that one of the most important factors affecting the farmer's perceptions of climate
change and the adaptation of rangelands is annual non-agricultural income (Vo et al., 2021;
Radolf et al., 2022).

Most of the farmers engaged in animal husbandry in Turkey are small-scale enterprises
(Askan and Dagdemir, 2015). Small-scale holdings constitute the farmer group that will be
most affected by climate change because of their low adaptation capacity (Gokgoz and
Kayahan, 2021). Therefore, the effects of small-scale farmers' socio-economic factors on
climate change need to be accurately defined. Since most of the livestock enterprises in
Tiirkiye are small-scale enterprises and the roughage supply area of a large part of these
enterprises is rangelands, the perception of rangeland-farmer needs to be increased. One of
the other important findings of our study is that these enterprises have insufficient

information about animal production and rangeland areas. For this reason, it is necessary to
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educating and support more farmers on the subject of rangeland-environment, especially
those who have a small number of animals and keep domestic animals.

Although the concept of rural and urban may differ, the farmers in this area are
complementary to each other. It is known that the place of residence has an impact on
environmental awareness, and that there is an important relationship between the place of
residence and the interest in the environment (Karimi et al., 2018). According to
Freudenburg (1991), people living in urban areas are more environmentally conscious than
people living in rural areas. However, environmental awareness should be evaluated from a
city or rural perspective rather than local, national and international conditions (Blake,
2001). Rangeland areas can be protected or improved with modern rangeland improvement
methods (restorative agricultural practices, etc.) by encouraging the right rural policies and
the organization of producers (associations, unions, etc.) in order to ensure the sustainability

of rural traditions.

3.2. The effects of rangelands and climate change on farmers' preferences in terms

of livestock

It requires the determination of farmers' perceptions of the impact of climate change
on rangeland lands and the changes that these perceptions may cause on animal production.
Because a significant part of the roughage need for animal production in Turkey is provided
from rangeland areas (Mese et al., 2019). For this reason, in Table 3, the impact of climate
change on rangelands and the effects on farmers whose livelihoods depend entirely on
animal husbandry are examined in detail. Approximately 18.50% of the farmers stated that
climate change has a negative impact (reduction in the amount of forage) on their rangelands.
However, this rate varies according to the livestock type.

In this study, almost all of the farmers engaged in ovine livestock and 18.80% of
farmers engaged in cattle breeding reported that climate change has an effect on rangeland
areas. When studies on this subject are evaluated, farmers have reported that grazing patterns
in rangelands have changed in the last two decades (Sejian et al., 2015). Climate change is
putting more pressure on livestock types that depend on rangeland ecosystems globally
(Holechek et al., 2020). In our study, it can be said that the inclusion of farmers in this group
in training and extension studies will have a positive effect on sustainable rangeland use
since the perception of the rangeland environment of non-animal farmers is very low. Due
to the negative impact of climate change on rangelands, the number of animals in the farm

has decreased. This decrease was determined as approximately 90.90% in sheep and goat
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farming and 13.30% in cattle livestock type. In the light of these remarkable results, it can
be stated that further support of rangeland-based livestock farmers will contribute to the
reduction of grazing pressure on rangeland areas and increase the number of animals.

The livestock sector in Turkey is an important production area because it reduces the
unemployment rate by creating job opportunities in rural areas and preventing migration
from rural areas to cities. In our study, the decrease in the amount of forage in rangeland
areas due to climate change has caused remarkable changes in the behavior of livestock
farmers. They stated that 37.70% of the farmers will abandon animal husbandry and continue
to live in the countryside, 26.60% of the farmers cannot yet decide what to do after leaving
animal husbandry, and 35.70% of the farmers will migrate from rural areas to the city center
after leaving animal husbandry. Farmers who engage in rangeland-based animal husbandry
need to be supported more by the state in order to prevent their migration from rural areas to
the city center. Additionally, there is a need to develop agricultural policies to diversify the
income sources of rural households. If these situations occur, we can say that it will
contribute to sustainable animal husbandry in rural areas and the prevention of rural
migration. Ermetin and Abaci (2022) stated in their study that dairy farming should be
supported in order to increase the income level of dairy farmers, reduce unemployment and
prevent migration from rural areas. Some researchers have stated that climate change affects
farmers' limited livelihoods, such as livestock, both directly and indirectly, and therefore
affects the migration decision of farmers (Sagynbekova, 2017; Zhou et al., 2020; Mounirou,
2022). Although economic migration has been the most intense migration flow between
urban and rural settlements to date, they have stated that climate change has recently become
a determining factor for migration in many parts of the world (Dehcheshmeh and Ghaedi,
2020). If the amount of roughage in the rangelands decrease as a result of climate change,
the farmers engaged in rangeland-based livestock will be adversely affected. These negative
effects will cause the abandonment of livestock and a decrease in the number of animals.
Tadesse and Dereje (2018) and Radolf et al. (2022) stated in their study that farmers'
livelihoods are becoming increasingly difficult due to environmental changes. Therefore, it
has been concluded that more support should be given to farmers (especially small farmers)
engaged in rangeland-based livestock production in order to prevent the decrease in animal
production. Our study results show that climate change does not have one size fits all
business. For this reason, we can say that the development of the policies to be developed
according to the farm size will contribute more to the reduction of the effects of climate

change. Therefore, climate change plans and support programs must be tailored to individual
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farm needs. Studying individual differences will be important to help tailor policies on
climate change and rangelands to local needs. It was emphasized that it is necessary to
include socio-economic factors when designing strategies for adaptation to climate change
and reducing vulnerability of small farmers (Chingala et al., 2017). It has also been reported
that the implementation of good rangeland management will contribute to increasing farm
income, mitigating climate change and improving farmers' livelihoods (Mekuriaw et al.,
2019). Adapting to climate change is possible by understanding social-ecological systems
and adapting these systems to the known vulnerabilities of agricultural holdings. This
requires the development of policies and management to increase the capacity of farms
against possible environmental impacts. A potentially effective and important way to support
the resilience of farmers, rangelands and livestock production to climate change would be to

build trusting relationships between public and agricultural support organizations.

Table 3. Impacts of climate change on rangeland and livestock production (n=271).

Farmer Attribute Category Frequency Percentage (%)
Livestock type* No livestock farming 117 43.20
(n=271) Cattle 125 46.10
Sheep and goats 24 8,90
Mixed livestock 5 1.80
Household head's perception of | There was a change 50 18.40
climate change in rangelands | There was no change 23 8.50
(n=271) No idea 198 73.10
The head of the household's change | There was no change 114 74.03
in the number of animals due to | The number of animals decreases 40 25.97
climate change (n=154)** The number of animals increased 0 0.00
Decrease in the amount of roughage | I will continue living in the village 57 37.70
in the rangeland due to climate | I'm undecided for now 41 26.60
change (n=154) I'll quit farming and go to the city 56 35.70
Which type of livestock has been | Cattle 14 9.09
affected the most by climate change? | Sheep and goats 25 16.23
(n=154) It affected all livestock types 115 74.68
Does decreasing the amount of | The number of animals will decrease 29 18.83
roughage in rangelands affect the | The number of animals will not decrease 30 19.48
number of animals? (n=154) Range animal husbandry will decrease 18 11.69
There will be no change 77 50.00

*All farmers who raise cattle and sheep are engaged in rangeland farming; **Number of livestock farmers

In our study, variables such as age, educational status, non-agricultural income,
livestock farming and number of animals were identified as the main socio-economic factors
affecting farmers' perception of rangeland-climate change. According to these results, it can
be said that it is important to include socio-economic factors when designing climate change
adaptation and vulnerability reduction strategies for farmers in areas where range
improvement works are carried out. Our results will help to promote or adopt awareness of
the perception of rangeland and environmental protection practices. Considering together

the knowledge and perceptions of rangeland and environment that will affect the behavior
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of farmers in these areas, in short, requires a holistic rangeland policy approach in the
formation of policies for these areas. Therefore, policy makers can indirectly influence the
direction of producers' behavior by setting some basic laws and rules (Debela et al., 2015;
Tesfahunegn et al., 2016; Chingala et al., 2017; Amamou et al., 2018).

This study suggests that educational status strongly affects and increases farmers'
perceptions of rangeland perception and climate change. A higher level of education may
lead to greater awareness of rangeland perception, climate change, and animal production,
which may increase the likelihood of changes in animal production practices and greater
conservation of rangelands. Farmers with a high level of education are aware of the impact
of climate change on rangelands, which is parallel to their ability to apply this situation to
their lives. This will help protect rangelands and contribute more to animal production, as
well as reduce the negative effects of climate change. Tarfa et al. (2019) and Ayal and Filho
(2017) emphasized the importance of taking into account the socioeconomic characteristics
of farmers and improving institutions in increasing governments' perception of rangeland-
environment.

Income (non-agricultural) significantly changes farmers' perception levels of
rangeland and climate change and its impact on agriculture (Cevher, 2019). We can say that
on average, approximately half (41.32%) of the annual income of farm households in our
study is obtained from non-agricultural sources, and therefore income dependency is related
to external conditions affecting non-agricultural income-generating activities or
employment, and ultimately this situation directs the perception of rangeland and climate
change. Non-farm income will also increase input purchasing opportunities on the farm and
therefore contribute to reducing income losses and increasing animal production income.
This will also contribute to reducing the negative effects on farm income. For this reason,
governments need to provide incentives to farmers to provide income in non-agricultural
areas and to create income-generating investment opportunities.

The information in this study is critical for policy makers in defining strategies for an
effective conservation policy of rangeland and the environment. Also similar to this work in
the future; It is important to carry out studies on a larger scale in other basins, both for the
formation of more accurate and producer-oriented regional policies, and for the evaluation
of regional differences in terms of agricultural production. For this reason, it is very
important to carry out studies to determine the impact on the basis of climate change on a
regional or national scale, in terms of adaptation studies to be carried out in the name of a

solution.
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Governments should provide adequate training, communication and support to
farmers, taking into account the results of this research. However, public and private farmer
organizations should regularly organize training programs and raise awareness for farmers.
Farmers should be educated not only on climate change, but also on what to do to minimize
the effects of climate change. The most important results of this study are that it is necessary
to raise awareness about the impact of climate change on the rangeland in order to adopt or
improve climate change strategies, to eliminate the farmer's living standard and poverty.

Livestock farming contributes greatly to the income sources and social lives of rural
farmers in Turkey. Therefore, developing policies to eliminate the negative effects of climate
change on rangelands will increase the sustainability of animal husbandry. 35.70% of the
farmers who will be negatively affected stated that they will abandon current livestock
farming and migrate to city centers. This negative impact will cause livestock farming in
rural areas and therefore in Turkey to remain inadequate, as well as a decrease in farmers in
rural areas and a decrease in animal food supply. Although the studies that deal with the
environment, rangeland and agricultural activities together are limited in Turkey, the number
of studies that deal with and evaluate the issue from the perspective of farmers is very few.
There are no studies examining farmers' perceptions of environmental rangeland. This study
is important in terms of revealing the farmers' perception of rangeland-environment and its
relationship with the socioeconomic structure of the farmer. The results of the research are
quite remarkable in terms of contributing to scientists working on climate, ministries making
policy in rangeland areas, public institutions operating on climate change, private sector
organizations operating in the agricultural sector and rangeland management associations.
The results obtained in our study contain important data on rangeland improvement work,
the importance of rangeland, reducing the negative effects on rangeland areas and the effect
of rangelands on farm income. However, these results obtained at the local level will help to
create changes in agricultural policy (for rangelands) practices and make range policies more

consistent and stable.

4. Conclusions

In developing countries such as Turkey, rangelands are important in terms of economic
growth, food supply, and farmer residence in rural areas. In the study area, the relationship
between the farmers' socio-economic structure and rangeland-environment perception was
tried to be determined and the findings were evaluated. The main variables that significantly

affect farmers' rangeland-environment perception are age, education level, non-agricultural
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income, and number of animals. A statistically significant relationship was found between
these variables and rangeland-environment perception. It has been concluded that farmers
do not have sufficient information about the importance of rangelands and the negative
impact of climate change on rangelands, according to their socio-economic characteristics.
The fact that farmers largely (78.2%) see rangeland areas as sources of nutrition for animals
and do not have sufficient awareness of other features of rangelands has had a negative
impact on the protection and sustainability of these areas. Considering that the majority of
farmers are primary and secondary school graduates (80.81%), basic training programs and
agricultural extension studies on the importance of rangeland-environment relationship and
sustainability of rangelands need to be carried out at the farmer level. Rangeland-climate
change education policies developed by taking into account farmers' knowledge and
perceptions will contribute to the effective protection and sustainability of rangelands against
the effects of climate change. At the same time, awareness can be strengthened by making
public service announcements and making print/visual media more effective on this issue.
Therefore, an effective and important way to increase the resilience of rangelands and animal
production against climate change will be to establish reliable relations between public

institutions and agricultural support organizations.
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