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Purpose: The aim of this study is to make a strategic analysis of Bayburt province, which has an important
Arastirma Makalesi / potential in terms of organic agriculture, in terms of organic agriculture and to develop strategies for the sector.
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Design/Methodology/Approach: In the study, SWOT analysis was conducted with 25 people (engineers,
civil servants, agricultural technicians, farmers and academicians) using the interview technique within the
scope of qualitative research method. All SWOT analysis data obtained were subjected to content analysis
and summarized into a single SWOT matrix, and strategies were developed based on the situation matrix and
expert opinion.

Findings: In the study, a total of 12 strategies were developed, three for each SWOT analysis component.
Some of these strategies are; conducting studies to recognize the value of organic agriculture by protecting
the natural structure of the region, encouraging organic agriculture entrepreneurship and management in the
region and ensuring the participation of young entrepreneurs in the sector, ensuring the establishment of
cooperatives and unions operating in organic agriculture in the region, and developing policies to unify
fragmented lands.

Originality/Value: This study is valuable in that the strategies developed in this research can guide provincial
agriculture and forestry directorates, agricultural enterprises, managers and researchers in the strategic
management of organic agriculture.
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Bayburt’un organik tarim yoniinden stratejik analizi

Ozet

Amac: Bu calismanin amaci, organik tarim agisindan 6nemli bir potansiyele sahip Bayburt ilinin organik
tarim yoniinden stratejik analizinin yapilarak sektore yonelik stratejilerin gelistirilmesidir.

Tasarim/Metodoloji/Yaklasim: Calismada nitel arastirma yontemi kapsaminda goriisme teknigi kullanilarak
25 kisi (mithendis, memur, ziraat teknikeri, ¢ift¢i ve akademisyen) ile SWOT analizi ger¢eklestirilmistir. Elde
edilen tim SWOT analizi verileri igerik analizine tabi tutulup ozetlenerek tek bir SWOT matrisi haline
doniistiiriilmiis, olusan durum matrisi ve uzman goriisiinden hareketle stratejiler gelistirilmistir.

Bulgular: Calismada her SWOT analizi bileseni ilgili {i¢ tane olmak iizere toplamda 12 strateji gelistirilmistir.
Bu stratejilerden bazilari; bolgenin dogal yapisinin korunarak organik tarimin degerinin bilinmesine yonelik
calismalarin yapilmasi, bolgede organik tarim girisimciligi ve isletmeciliginin tesvik edilerek geng
girisimcilerin sektore katilimlarinin saglanmasti, bolgede organik tarim konusunda faaliyet gosteren kooperatif
ve birliklerin kurulmasinin saglanmasi ve parcali arazileri birlestirmeye yonelik politikalarin gelistirilmesidir.

Ozgiinliik/Deger: Bu calisma, arastirmada gelistirilen stratejilerin organik tarmun stratejik yonetimi
konusunda il tarim ve orman miidirlikleri, tarimsal igletmeler, yoneticiler ve arastirmacilara yol gosterici
olmalar1 bakimindan degerlidir.

Anahtar kelimeler: Organik tarim, stratejik analiz, SWOT analizi, Bayburt
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INTRODUCTION

The rapid increase in the number of living beings in the world causes concern about the accessibility of nutrition
for people in the world population (De Pinto et al., 2020). Agriculture is the most important sector to produce food in
response to the increase in population and to prevent nutritional concerns. Agriculture involves extremely important
activities to ensure the production of nutrients, the efficiency of this production and to meet the nutritional needs of
the population. Since agriculture is a sector that provides the food needed to feed people in line with their needs, it
aims to ensure the food security of society as well as agricultural supply security. Factors such as increasing
environmental and health concerns and improving socioeconomic conditions increase the demand for organic
agriculture (Demiryiirek, 2011). Organic agriculture is a form of agricultural production in which no chemical
pesticides and fertilizers are used, completely biological methods are preferred, product quality is targeted rather than
production increase, and human and environmentally friendly production systems are adopted (Ece, 2008). Organic
agriculture is a method that enables people to benefit from nature in the most efficient way without disrupting the
natural structure of the soil in order to sustain their lives in a healthy way. This method is known as a strategic attitude
that opposes the use of foods that threaten human and animal health and are produced in environments far from health
conditions (Cinaroglu, 2018). Compared to other agricultural systems, organic agriculture has many differences.
Organic agriculture supports renewable resources, recycling and the return of nutrients from wastes to the soil. In
organic animal production, production is based on animal welfare principles and the use of natural feeds. Organic
farming respects the environment's own natural systems in the fight against pests and diseases and rejects the use of
synthetic pesticides, chemical fertilizers, growth hormones, antibiotics or gene modification practices. Instead, organic
producers use techniques that help protect ecosystems and reduce pollution (Merdan, 2014). The main purpose of
organic agriculture is to meet the safe food needs of societies with a reasonable cost/benefit analysis for consumers
and producers while protecting human and environmental health (Merdan and Kaya, 2013). Organic agriculture has
many advantages such as the high quality of organic products, the guarantee that growers will purchase all products
through contract farming, and the fact that organic products do not pose any problems that may adversely affect human
health since they do not contain chemical fertilizers (Dertli, 2021; Hiindiir, 2021; Oztiirk, 2012). In addition to the
advantages of organic agriculture, there are also some disadvantages such as insufficient government support,
insufficient market analysis and market research, and consumers' lack of trust in organic products (Karabas and Girler,
2012; Bozyigit and Kiling, 2019; Merdan, 2018). On the other hand, the lack of specialized personnel in organic
agriculture, the negative effects of modern production in nearby regions and fluctuations in the supply of organic
products constitute other disadvantages of organic agriculture (Hatunoglu Durmaz, 2010). For this reason, it is
important to make a strategic analysis of organic agriculture and determine its strengths, weaknesses, opportunities
and threats, in other words, strategic management of organic agriculture.

Strategic management is the process of an organization's effective and efficient use of its production resources
such as human, nature, capital and information in order to survive in the long term and to achieve sustainable
competitive advantage and to achieve returns above the sector average, and the process of applying the five functions
of management (planning, organizing, directing, coordinating and controlling) in this direction (Ulgen and Mirze,
2018). The strategic management process starts by developing a strategy. After the mission and vision, the goals and
objectives of the organization are determined in line with the information obtained through the analysis of the
environment. Alternative strategies that will bring the organization to its goals and objectives are developed and the
most appropriate strategies are selected. Thus, the strategic management cycle is completed by implementing the plan,
measuring the level of success and providing feedback for the next planning process (David, 2007). One of the most
important steps of the strategic management process is the strategy development phase. Strategy is the path followed
to achieve goals or objectives, and in order to develop a strategy, it is necessary to conduct a strategic analysis of an
organization and determine its strengths, weaknesses, possible opportunities and threats. Strategic analysis is an
important tool for organizations in every sector to see their current situation and plan for the future. One of the
techniques commonly used in the strategic analysis process is SWOT analysis (Alcan et al., 2021; Esmer and Gezer,
2021). SWOT is an abbreviation consisting of the first letters of the words "Strengths", "Weaknesses",
"Opportunities", "Threats". With this analysis, the strengths and weaknesses of the business are determined by
examining the elements in the internal environment of the organization (internal analysis), and opportunities and
threats are determined by examining the elements in the external environment of the organization (external analysis)
(Ulgen and Mirze, 2018). When the relevant literature is examined, it is seen that although there are many studies on
strategic analysis in agriculture in Tiirkiye, there are few studies on strategic analysis, economic analysis and current
situation analysis in organic agriculture. Demiryiirek (2011) analysis of the current situation of organic agriculture in
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Tiirkiye, Oztiirk (2012) analysis of the importance of organic agriculture for the Turk economy, Merdan and Kaya
(2013) economic analysis of organic agriculture in Tiirkiye, Merdan (2014) economic analysis of organic agriculture
in the Eastern Black Sea Region, Aygiin and Akbulak (2017) strategic analysis of organic animal husbandry in
Ardahan, Bayraktar (2017) current situation analysis of organic agriculture and animal husbandry in Bayburt,
Cmaroglu (2018) conducted an economic analysis of organic agriculture in Kilis, Merdan (2018) conducted an
analysis of the current situation of organic agriculture in Tiirkiye and a strategic analysis of its development potential,
Kara and Giil (2019) analyzed the future of organic agriculture in Bayburt, Hiindiir (2021) conducted a strategic
analysis of organic vegetable cultivation in the world and Tiirkiye and made recommendations for the sector.

With the rapidly increasing demand for organic products in the world, the global and local organic agriculture
food market is growing. Especially considering Tiirkiye's geographical structure and climate conditions, it can be said
that it is in an important position in the world in terms of suitability for organic agriculture. In this context, Bayburt is
one of the provinces with suitable geography and nature for organic agriculture due to its low number of industrial
facilities, low level of environmental pollution, and the use of natural barn manure instead of chemical fertilizers and
pesticides in agricultural production (Kara and Giil, 2019). According to the data of Bayburt Provincial Directorate
of Agriculture and Forestry, Bayburt constitutes 0.481% of Tiirkiye's land area with 373,900 hectares of land. Within
the scope of organic agriculture in Bayburt, 34 producers are engaged in organic fodder crops production (alfalfa,
sainfoin, vetch), 7 producers are engaged in ovine breeding (approximately 3227 sheep) and 10 producers are engaged
in organic beekeeping (honey, pollen, propolis) (Bayburt Provincial Directorate of Agriculture and Forestry, 2014,
2023). In addition, it can be said that Bayburt province is a competitive and promising province in the organic
agriculture sector because it is an open market due to its geopolitically important location and has an existing and
developable organic production potential (Bayraktar, 2017). However, Bayburt is a small province located in the
northeast of the Anatolian peninsula where agriculture is important for the local economy, and the profitability and
continuity of agricultural enterprises are important for the production and employment level of the province (Ozel and
Esmer, 2023). Therefore, it is important to strategically manage organic agriculture in Bayburt province. In this study,
it is aimed to contribute to the relevant literature, sector and stakeholders by making a strategic analysis of organic
agriculture in Bayburt province. In line with this purpose, it is tried to develop strategies for the sector by determining
the strengths, weaknesses, opportunities and threats of Bayburt province in terms of organic agriculture.

MATERIAL AND METHOD

Qualitative research method was used in this study. Qualitative research is a method that involves collecting
and analyzing non-numerical data such as text, video or audio to understand concepts, views or experiences, as well
as being used to gather in-depth information about a problem or to generate new ideas in research (Bhandari, 2023).
In this context, the interview technique frequently used by social scientists was preferred in the data collection phase.
In the research, an open-ended question form developed based on the SWOT analysis technique was utilized. The
question form consists of three parts. In the first part, there are questions about the profession, institution, experience,
age and duration of stay in Bayburt province of the experts included in the sample. The second section includes
questions aimed at determining the strengths, weaknesses, opportunities and threats of organic agriculture in Bayburt
province. In the third section, experts' suggestions and strategies for the development of organic agriculture are asked.
The population of the research consists of experts living in Bayburt province and working in the field of agriculture.
In this context, 25 people (engineers, civil servants, technicians, farmers and academicians) were determined as the
sample of the study. Although there are different approaches in determining the sample size in qualitative research,
according to Yagar (2023), this number was determined as approximately 24 in in-depth interviews. Therefore, it can
be said that this number is sufficient in terms of sample size and data saturation (Baskale, 2016). Ethics committee
approval was obtained from Bayburt University Ethics Committee in order to conduct the research (Date: 09/04/2021
and Decision Number: 2021/71). The research was conducted between October 2021 and February 2022, and a face-
to-face interview of approximately 60 minutes was conducted with each participant included in the sample in order to
reach sufficient data in terms of data saturation. However, since some participants did not find it appropriate to meet
face-to-face due to the COVID-19 pandemic, online interviews were conducted with these participants. Content
analysis, one of the qualitative analysis techniques, was used in the data analysis phase. All SWOT analysis data were
subjected to content analysis and summarized into a single SWOT matrix and strategies were developed based on the
situation matrix (Esmer and Gezer, 2021). The research model developed in this direction is as shown in Figure 1.
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Figure 1. Research model (Esmer and Gezer, 2021).

The research model consists of 3 stages. The first one is to determine the strengths, weaknesses, opportunities
and threats of organic agriculture in Bayburt by using SWOT analysis technique, the second one is to transform the
SWOT analysis data into a single SWOT matrix by using content analysis technique, and the last one is to develop

Determination of Strengths,
Weaknesses, Threats and
Opportunities of Organic Agriculture
Using SWOT Analysis Technique

4

Transforming SWOT Analysis Data
into A Single SWOT Matrix Using
Content Analysis Technique

4

Developing Strategies for Organic
Agriculture Based on the Created
SWOT Matrix

strategies for organic agriculture in Bayburt through the created situation matrix.

RESULTS AND DISCUSSION

In this section, demographic results, SWOT analysis results and results on strategy development are presented

and interpreted.

Demographic results

Demographic information about the professions, experiences, ages, institutions they work in and the duration

of their stay in Bayburt are given in Table 1.

Table 1. Demographic information of experts

Frequency %
Agricultural Engineer 14 56
Officer 4 16
Occupation/Position Academician 4 16
Farmer 2 8
Agriculture Technician 1 4
25-35 19 76
Age 36-45 3 12
46-65 - -
65" 3 12
1-5 16 64
Experience (Year) 6-10 5 20
11-15 - -
16-20 1 4
21° 3 12
1-5 19 76
6-10 - -
Duration of stay in 11-15 2 8
Bayburt (Year) 16-20 - -
21 4 16
Bayburt Provincial Directorate of Agriculture
Affiliated Institution and Forestry 19 76
Bayburt University 3 12
Other Institutions 3 12
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When Table 1 is analyzed, 56% of the experts consulted are agricultural engineers, 16% are civil servants, 16%
are academicians, 8% are farmers and 4% are agricultural technicians. This result shows that more than half of the
experts work in the agricultural sector. It is understood that 76% of the experts are between the ages of 25-35, 12%
are between the ages of 36-45 and 12% are 65 years and over. This result shows that a significant portion of the experts
are in the young category. It is seen that 64% of the experts have 1-5 years of experience, 20% have 6-10 years of
experience, 4% have 16-20 years of experience and 12% have 21 years or more of experience. This result shows that
a significant portion of the experts have little experience. It is seen that 76% of the experts have been in Bayburt for
1-5 years, 8% for 11-15 years and 16% for 21 and more years. This result shows that a significant portion of the
experts have been in Bayburt for a short period of time. It is understood that 76% of the experts work in Bayburt
Provincial Directorate of Agriculture and Forestry, 12% in Bayburt University and 12% in other institutions. This
result shows that most of the experts are closely related to the agriculture of Bayburt province. It can be said that this
will enable to obtain healthier data for organic agriculture in Bayburt in the SWOT analysis phase of the research.

SWOT analysis results

SWOT analysis is a simple strategic management tool that helps to identify the strengths, weaknesses,
opportunities and threats of a project, organization or sector and to develop a strategy (Downey, 2007). SWOT analysis
data obtained from expert opinions on organic agriculture in Bayburt were examined in depth with the content analysis
technique in accordance with scientific principles and inferences were made and a situation matrix was created as

shown in Table 2.

Table 2. SWOT matrix of organic agriculture

Internal Analysis

Strengths (S)

S1. Soil is not exposed to too much chemical treatment
S2. Land is suitable for organic agriculture

S3. Ability to grow various crops in natural conditions
S4. Location of lands away from chemical substances and
wastes

SS. The climate is at the transition point of the Black Sea
and Eastern Anatolia climate

S6. Opportunity to find labor-intensive young agricultural
workers

S7. Application of traditional agricultural methods

S8. Result genetically intact ancestral seeds

S9. The region is in a position to receive support from the
government for organic agriculture and there are
supervisory institutions

S10. Availability of irrigation and transportation facilities

Weaknesses (W)
W1. Producers do not have sufficient knowledge about
organic agriculture
W?2. Farmers have difficulties in meeting inputs because
their incomes are not high
'W3. Failure to market the organic products produced
W4, Lack of organic agriculture management and
production habits
WS5. Low productivity due to unfavorable climatic
conditions
W6. Small and scattered agricultural lands
W7.Difficulty in recruiting specialized labor force
WS8. Bayburt's disadvantageous position in terms of
branding
WO. Very low number of entrepreneurs in the field of
organic agriculture
W10. Producers are not certified

External Analysis

Opportunities (O)

O1. Domestic production is not sufficient to meet the
demand for organic agricultural products in Tiirkiye
02. Increasing awareness of organic agriculture

03. Low level of competition in the sector

04. Bayburt being one of the provinces benefiting from
state support as a priority

05. Easy transition to organic agriculture with the
planting of suitable products in agricultural areas

06. Obtaining training from Bayburt University on
organic agriculture

O7. Increasing demand for healthy and high quality
products with consumer awareness

08. Development of organic agriculture projects
supported by the EU

09. Bayburt being a province where development
through agriculture is inevitable

010. Enactment of a law on producer unions to improve
organization in the sector

Threats (T)
T1. Problems of inheritance due to the fragmentation of
land
T2. Agricultural lands are replaced by construction areas
T3. Lack of effective protection system against diseases and
pests
T4. More tendency to consume ready-to-eat food
T5. Continuous increase in input prices
T6. Inadequate incentives provided
T7. Organic product prices are higher than conventional
products
T8. Bayburt is a province that emigrates too much
T9. Negative effects of global climate change
T10. Unconscious fertilizer use
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When the SWOT analysis results given in Table 2 are analyzed:

Bayburt has many strengths in terms of organic agriculture; the soil is not exposed to too much chemical
treatment, the lands are suitable for organic agriculture, various products can be grown in natural conditions, the lands
are away from chemicals and wastes, the climate is at the transition point of the Black Sea and Eastern Anatolia
climate, there is the opportunity to find labor-intensive young agricultural workers, traditional agricultural methods
are applied, there are genetically intact ancestral seeds, the region is in a position to receive support from the state for
organic agriculture, irrigation and transportation facilities. In this context, Bayraktar (2017) emphasized that Bayburt
is a promising province in the organic agriculture sector and therefore the value of organic agriculture should be
understood in the region. Ozel and Esmer (2023), on the other hand, argued that organic agriculture should be
promoted in the region by expanding joint working environments with state institutions.

It is understood that Bayburt has many weaknesses such as; producers not having sufficient knowledge about
organic agriculture, farmers having difficulties in meeting the inputs since their incomes are not high, inability to
market the organic products produced, lack of organic agriculture management and production habits, low productivity
due to adverse climatic conditions, small and scattered agricultural lands, difficulties in the employment of expert
labor force, being in a disadvantageous position in terms of branding, very few entrepreneurs in the field of organic
agriculture and the products produced are not certified. In this context, Esmer and Gidik (2020) emphasized that
organic agriculture students should be supported socially, legally, politically, economically, financially and
technologically in order to become agricultural entrepreneurs, while Esmer and Gezer (2021) emphasized that
capitalists should be guided to support organic agriculture entrepreneurs.

Bayburt; Insufficient domestic production to meet the demand for organic agricultural products in Tiirkiye,
increasing awareness of organic agriculture, low level of competition in the sector, being one of the provinces that
primarily benefit from government support, easy transition to organic agriculture with the planting of suitable products
in agricultural areas, and the ability to receive education from universities on organic agriculture, It has been
determined that the region has many opportunities such as the increase in demand for healthy and quality products
with the awareness of consumers, the development of organic agriculture projects supported by the European Union,
being a province where development through agriculture is inevitable, and the enactment of a law on producer unions
that will improve the organization in the sector. In this context, Merdan (2018) argued that producers and consumers
should be organized by raising awareness through multifaceted training and promotion activities, while Esmer and
Gezer (2021) argued that agricultural entrepreneurs should be trained to increase the productivity of agricultural lands.

It is foreseen that Bayburt is faced with many threats such as the emergence of inheritance problem due to the
fragmentation of lands, the replacement of agricultural lands by construction areas, the lack of an effective protection
system against diseases and pests, the tendency to consume more ready-to-eat food, the continuous increase in input
prices, insufficient incentives, organic product prices being higher than conventional products, being a province that
emigrates a lot, the negative effects of global climate change and unconscious fertilizer use. In this context, Merdan
(2018) emphasized the importance of focusing on land reform and land titling activities.

Results on strategy development

In order to adopt a strategic management approach in organic agriculture, it is important to develop appropriate
strategies for the sector. According to Ansoff, strategy is "an action or a series of specific actions of an organization"
(Gtiglii, 2003). In this context, a total of 12 strategies, three for each component, were developed based on SWOT
analysis data and experts' opinions.

Strategies for using strengths:

SS1: Modern organic and natural production by protecting ancestral seeds, protecting the soil structure suitable
for organic agriculture in the region by preventing the use of chemicals.

SS2: Chemical analysis of the Coruh River and development of clean irrigation facilities.

SS3: Monitoring the organic products produced and conducting inspections at all stages of production,
conducting studies to recognize the value of organic agriculture by protecting the natural structure of the region.

Strategies aimed at minimizing or overcoming weaknesses:

SW1: Providing information on agricultural insurances and ensuring that producers are insured against the
negative effects of climate.
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SW2: Providing information on organic agriculture certification procedures and enabling producers to obtain
certificates, promoting organic agriculture entrepreneurship and management in the region and ensuring the
participation of young entrepreneurs in the sector.

SW3: Increasing market share and developing marketing opportunities (e-market, branding, etc.), carrying out
studies to ensure productivity and sustainability in organic agriculture.

Strategies for pursuing opportunities:

SO1: Ensure the establishment of cooperatives and unions operating in organic agriculture in the region,
ensuring that the Provincial Directorate of Agriculture and Forestry, universities, local administrations and farmer
organizations act together on organic production and consumption.

SO2: Providing trainings on organic agriculture to producers in cooperation with the university and developing
projects.

SO3: Encouraging the production of products that are suitable for market conditions, contribute to the regional
economy and have high economic value, directing producers to the production of quality products that will provide
competitive advantage.

Strategies for avoiding threats:

ST1: No construction allowed on agricultural land, develop policies to consolidate fragmented land
(agricultural cities, etc.).

ST2: Encourage the production and use of organic fertilizers, develop projects to inform consumers about the
negative effects of convenience food consumption and encourage them to consume organic products.

ST3: Develop a protection system to protect crops and animals against diseases and pests.

When the strategies developed are examined, it can be said that strategies related to each component of the
SWOT analysis such as supervision, education, agricultural insurance, agricultural entrepreneurship, agricultural
organization, protection system, natural production and irrigation have been developed and all of these strategies are
important for organic agriculture in Bayburt. It is also possible to say that these strategies are valid for organic
agriculture in Tiirkiye as a whole. In this context, it is thought that these strategies will guide the enterprises engaged
in organic agriculture activities to increase productivity in production as well as to ensure their sustainability by
turning possible threats related to the sector into opportunities (Ozel and Esmer, 2023). Therefore, it is very important
to support these strategies that will contribute to the future of Bayburt in terms of organic agriculture with projects,
training activities and agricultural supports (Kara and Giil, 2019).

CONCLUSION AND RECOMMENDATIONS

Agriculture is a sector that has an important place in economic terms depending on the level of development
of countries. Because most of the foodstuffs and raw materials required for people to continue their lives are met by
agriculture. The fact that agriculture has a strategically important place compared to other sectors and the increase in
demand for healthy and quality products, especially with the awareness of consumers, has increased the interest of
enterprises in the organic agriculture sector. The survival of businesses and their ability to make more profit depend
on their efficient management and this is possible with strategic management. In this study, a strategic analysis of
organic agriculture was made based on the example of Bayburt province. In this direction, strategies were developed
by determining the strengths, weaknesses, opportunities and threats of organic agriculture by applying expert opinion
and using SWOT analysis technique.

When the strengths of Bayburt province in terms of organic agriculture are examined as a result of SWOT
analysis; it is seen that it is advantageous in many aspects such as clean air and soil, lands being away from chemicals
and wastes, being in a position to receive support from the state and having supervisory institutions. For this reason,
it is recommended that inspections should be carried out at all stages of organic production and studies should be
carried out to recognize the value of organic agriculture for the region by protecting the natural structure of the region.
When the weaknesses are examined, it is understood that the region is disadvantaged in terms of unfavorable climatic
conditions, the very low number of organic agriculture entrepreneurs, and the lack of business and production habits.
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In this case, it is recommended that information on agricultural insurances should be provided to ensure that producers
insure against the negative effects of the climate and that organic agriculture entrepreneurship and management should
be encouraged and young entrepreneurs should be encouraged to participate. When the opportunities are examined, it
is seen that there are opportunities such as making legal regulations on agricultural organization, receiving training
from the university on organic agriculture, and developing EU-supported organic agriculture projects. In this context,
it is recommended to ensure the establishment of cooperatives and unions operating in organic agriculture in the region
and to develop projects to provide training on organic agriculture to producers in cooperation with the university.
When the threats are examined, it is seen that the lands are fragmented, agricultural lands are replaced by building
areas, fertilizers are used unconsciously, and there is no effective protection system against diseases and pests. At this
point, construction should not be allowed on agricultural lands, fragmented lands should be combined, organic
fertilizer should be encouraged, and a protection system should be developed to protect plants and animals against
diseases and pests.

When the results on strategy development are examined, it is seen that strategies have been developed at many
points related to each component of the SWOT analysis, and it can be said that all of these strategies are important for
Bayburt organic agriculture. In conclusion, it is thought that this study will be useful for provincial agriculture and
forestry directorates, agricultural enterprises, managers and researchers on the strategic management of organic
agriculture.
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Amac: Tim diinya iilkelerine benzer sekilde Avrupa Birliginde de organik tarima énem verilmekte ve organik
tarim desteklenmektedir. Avrupa Birligi tilkelerinin organik tarim potansiyelleri arasinda 6nemli farkliliklar
bulunmaktadir. Bu nedenle aragtirmanimn amaci, bazt Avrupa Birligi iilkelerinin belirlenen kriterler itibariyle
organik tarim performanslarmni karsilastirmaktir.

Tasarim/Metodoloji /Yaklasim: Avrupa Birligi iilkelerinin organik tarim performanslart ¢esitli kriterler
itibariyle (organik tarim alani, organik iretim yapan iretici sayist vb.) degerlendirilmistir. Arastirmada
iilkelerin organik tarim performanslari degerlendirilirken TOPSIS yontemi kullanilmistir.

Bulgular: Yapilan TOPSIS analizi sonuglarma gore 2017-2021 donemi itibariyle ele alinan kriterler itibariyle
organik tarim performansi en yiiksek iilkenin Fransa oldugu belirlenmistir.

Ozgiinliik/Deger: Organik tarimm bir taraftan diisik cevresel etkiye sahip olmasi diger taraftan kaliteli
gidaya odaklanmasi gibi 6zellikleri nedeniyle Avrupa Birligi tilkeleri i¢in olduk¢a 6nemli bir tarim sistemidir.
Yesil Mutabakatin “Ciftlikten ¢atala” stratejisi kapsaminda Avrupa Komisyonu, 2030 yilina kadar Avrupa
Birligi tarim alanlarinin en az %25'inde organik tarim yapilmasi hedefini belirlenmistir. Her tiye devlet Avrupa
Yesil Mutabakatinin tarim sektoriine yonelik hedefleri ¢ergevesinde Ulusal Ortak Tarim Politikasi Stratejisini
hazirlamistir. Ortak Tarim Politikasi Stratejik Planlari Ocak 2023 itibariyle uygulanmaya baglamistir. Planlar
icinde iilkelerin organik tarim iiretim alanlarindaki gelisme ve bu konudaki performanslari énemli bir yer
almaktadir. Bu arastirmada AB iilkelerinin hazirladiklari stratejik planlar 6ncesinde hedefler agisindan 6nemli
olan tarim ve kirsal alanlar ve organik tarim konusundaki performanslarinin hesaplanmasi, karsilastiriimasi
ve 2017- 2021 yillari arasindaki gelisimlerinin ortaya konmasi 6nemli goriilmektedir.

Anahtar kelimeler: Organik tarim, yesil mutabakat, TOPSIS

Evaluation of organic agriculture performance of some European Union countries
by TOPSIS method

Abstract

Purpose: Similar to all countries of the world, organic agriculture is given importance and organic agriculture
is supported in the European Union. There are significant differences between the organic farming potentials
of the European Union countries. Therefore, the aim of the research is to compare the organic farming
performance of some European Union countries according to the criteria set.

Design/Methodology/Approach: The organic agriculture performances of the European Union countries
were evaluated in terms of various criteria (organic agriculture area, number of producers engaged in organic
production, etc.). In the research, TOPSIS method was used to evaluate the organic agriculture performances
of the countries.

Findings: According to the results of the TOPSIS analysis, it has been determined that France is the country
with the highest organic agriculture performance in terms of the criteria considered for the period 2017-2021.

Originality/Value: Organic agriculture is a very important agricultural system for the European Union
countries due to its low environmental impact on the one hand and its focus on quality food on the other.
Within the scope of the “Farm to fork” strategy of the Green Deal, the European Commission has set a target
of organic farming on at least 25% of the European Union's agricultural land by 2030. Each Member State
has prepared its National Common Agricultural Policy Strategy in line with the objectives of the European
Green Deal for the agricultural sector. The Common Agricultural Policy Strategic Plans have started to be
implemented as of January 2023. The development in the organic agriculture production areas of the countries
and their performances in this regard have an important place in the plans. In this research, it is considered
important to calculate and compare the performances of EU countries on agriculture and rural areas and
organic agriculture, which are important in terms of the objectives before the strategic plans they have
prepared, and to reveal their development between 2017 and 2021.

Key words: Organic agriculture, green deal, TOPSIS
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GIRiS

AB Avrupa Komisyonu tarafindan 11 Aralik 2019 tarihinde kabul edilen Avrupa Yesil Mutabakati (European
Commission, 2019) ile iklim-nétr ilk kitaya doniisme hedefini 2050 yili olarak belirlemistir. AB net sera gazi
emisyonlarinin olmadig1, kaynaklar1 etkin kullanan ve kaynak kullanimina bagli olmayan bir ekonomik biiylimenin
benimsendigi, rekabete dayali, toplumu dengeli gelire ve yiiksek refah diizeyine doniistiirmeyi hedefleyen ekonomik
yaklagim benimsenmistir. Avrupa Komisyonu, siirdiiriilebilirligi ve toplumun refahini Yesil Mutabakatin bir par¢ast
olarak ekonomi politikasinin merkezine koymus ve siirdiiriilebilir kalkinmay1 Birlesmis Milletler’in siirdiiriilebilir
kalkinma hedeflerine entegre etmistir.

Avrupa Yesil Mutabakatinin, tarim-gida, sanayi, ulasim, insaat, hizmetler gibi tiim sektorleri iiretim ve tiiketim
boyutuyla kapsayan, biiyiik 6l¢ekli altyapi, vergilendirme ve sosyal yardimlar dahil, ekonomi genelinde temiz enerji
arzina yonelik politikalari ile hayata gegirilmesi hedeflenmistir. Avrupa Yesil Mutabakatin hedeflerine ulagmak igin,
AB'nin iiye devletlerle birlikte calisacagi da vurgulanmistir.

Her iliye devlet Avrupa Yesil Mutabakatinin tarim sektoriine yonelik hedefleri ¢cergevesinde Ulusal Ortak Tarim
Politikas1 Stratejisini hazirlamistir. Ortak Tarim Politikasi Stratejik Planlari Ocak 2023 itibariyle uygulanmaya
baglamistir. Planlar i¢inde iilkelerin organik tarim iiretim alanlarindaki gelisme ve bu konudaki performanslar1 6nemli
bir yer almaktadir.

Avrupa Komisyonu 2023 yili haziran aymda, Yesil Mutabakat hedeflerine ulasmaya yonelik ortak ¢abaya
ozellikle odaklanarak, tiim OTP Stratejik Planlarinin ortak ¢abalarint degerlendirmek iizere bir rapor hazirlamistir.
Uye Devletler tarafindan Stratejik Planlarda (CSP (CAP Strategic Plan)) olusturulan ve cevresel spesifik amaglarla
(SO (Specific Objective)) ilgili sonug gdstergeleri icin belirlenen hedeflerin seviyeleri incelenmistir. Bu hedefler, Uye
Devletler tarafindan belirlenen ihtiyaclarin onceliklendirilmesi ve karsilastirilabilir sonug gostergeleri (RI (Result
Indicator)) i¢in Onceki programlama donemindeki basarilar agisindan degerlendirilmektedir. Organik tarim
konusundaki gelismelere de bu raporda deginilmistir (European Commission, 2023b). Her AB iilkesi, 2024 yil1
itibariyla yillik performans raporu sunacak ve Komisyon ile yillik inceleme toplantis1 yapacaktir. Komisyon, her bir
CAP stratejik planmin ilk performans incelemesini gergeklestirecek ve gerekirse AB iilkelerinden spesifik takip
eylemleri talep edecektir. OTP 2023-27'nin performansi ise 2026 yilinda bir ara degerlendirmeye tabi olacak ve 2027
sonunda ise, Komisyon, her bir OTP Stratejik Planinin ikinci bir performans incelemesini gerceklestirecektir
(European Commission, 2023a).

Stratejik planlar i¢inde iilkelerin organik tarim iiretim alanlarindaki gelisme ve bu konudaki performanslar
Oonem tagimaktadir. Bu aragtirmada AB iilkelerinin hazirladiklari stratejik planlar 6ncesinde hedefler agisindan 6nemli
olan tarim ve kirsal alanlar ve organik tarim konusundaki performanslarinin hesaplanmasi, karsilagtirilmasi ve 2017-
2021 yillart arasindaki degisimleri ortaya konmasi amaglanmigtir. Bu yaklasimla organik tarim {iriinleri iiretimi
acisindan 6nemli goriilen organik tarim {iriinleri ihracati, organik tarim alani, organik tarimsal {iretim yapan iiretici
sayis1, organik tarim {iriinleri perakende satis degerleri, toplam tarim alanin i¢inde organik iiretim yapilan alanin pay1
ve kisi basma diisen organik tarim {iriinleri tiiketim degeri degiskenleri dikkate alinarak bazi AB iilkelerinin
performanslar1 degerlendirilmistir.

YESIL MUTABAKAT KAPSAMINDA ORGANIK TARIM

Yesil Mutabakat caligma alanlari incelendiginde tarim sektoriiniin siirdiiriilebilir gida sistemlerinin merkezinde
yer aldig1 dikkati cekmektedir. Bu yaklasimla ¢evre, saglik ve sosyal agidan elde edilecekler ile daha adil ve dengeli
bir ekonomik biiylime amag¢lanmigtir. Avrupa Birligi tarim-gida sistemleri, gida giivenligi, beslenme ve kalite ve arz
giivenligi acisindan diinya geneli i¢in kiiresel anlamda siirdiiriilebilirlik ile giiglendirilmis bir standart olmayi
hedeflemistir. Tarim sektdriine yonelik olarak AB temel aktiviteleri ise, Ortak Tarim Politikas: Stratejik Planlari,
Organik Tarim Eylem Plani, Gida Tesvik Politikasi, Ciftlik Hayvanlar1 Refahi, Pestisitlerin Siirdiirtilebilir Kullanimi
ve Gida Etiketlemesidir.

Avrupa Birligi tarim politikalarinda cevre, iklim degisikligi, beslenme, iiretici ve tiiketicinin korunmasi,
isletme yapilari, uluslararasi ticaret politikalar1 ve uygulamalarin finansmani baglaminda ¢esitli sorunlar yasanmis ve
Avrupa Yesil Mutabakati1 6ncesi yillarda da politika degisiklikleri giindeme gelmis ve uygulanmistir.
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Avrupa Birligi yeni Ortak Tarim Politikasi;; Avrupa Yesil Mutabakati hedefleri, tarim ve ormanciligt
stirdiirebilir kilma, Avrupa ¢iftgileri icin siirdiiriilebilir bir gelecek, kiigiik ciftliklere daha fazla destek, AB iilkelerinin
onlemleri yerel kosullara uyarlamalar1 i¢in daha fazla esneklik saglamasi {izerine odaklanmistir. Yeni OTP, ciftlikten
catala ve biyogesitlilik stratejilerinin hedeflerine ulagsmada kilit bir arag durumundadir. Reform, genel olarak 1 Ocak
2023'ten itibaren gegerli olan ii¢ diizenlemeyi kapsamaktadir. Bunlar; birincisi yatay diizenleme yodnetmeligi
(Regulation (EU), 2021a) OTP'nin finansmani, yonetimi ve izlenmesine iliskin 1306/2013 say1li Tiiziigii yiiriirlikten
kaldiran yonetmelik, Ikincisi stratejik plan yonetmeligi (Regulation (EU), 2021b) ulusal OTP stratejik planlarinmn
desteklenmesine iliskin kurallar1 belirleyen ve 1305/2013 ve 1307/2013 sayili yonetmelikleri yiirtirliikten kaldiran
yonetmelik, liclinclisii ortak piyasa diizeni yonetmeligi (Regulation (EU), 2021c) tarim piyasalariin ortak
organizasyonuna iliskin 1308/2013 say1l1 tlizigii degistiren yonetmeliktir. Bu diizenlemeler kapsaminda Ortak Tarim
Politikasina yonelik ortak hedefler belirlenerek ve benzer araglarla her iiye iilkenin kendi Ortak Tarim Politikasi
Stratejisini (stratejik plan) ortaya koymasi saglanmaistir.

Ortak Tarim Politikasi, kirsal alanlar ve tarimda gevresel, ekonomik ve sosyal siirdiiriilebilirligin temini
amactyla ortak AB hedefleriyle baglantili on belirgin hedefe (Bilgi, inovasyon ve dijitallesmeyi de dahil ettigimizde)
odaklanmaktadir (European Commission, 2020a). Bu hedeflerin gerceklestirilmesinde, pestisit kullanimi1 ve riskleri,
antimikrobiyal satis1, besin kayiplar1 (asir1 giibre kullanimin azaltilmasi, organik tarim yapilan alan, tarim arazilerinde
yiiksek cesitlilik gdsteren peyzaj dzellikleri ve kirsal alanlarda hizli genis bant internete erisim 6n plana ¢ikmaktadir.

Komisyon hedeflerin gerekgeleri agisindan AB gostergeleri, AB tarimi ve kirsal alanlari igin temel verileri de
ortaya koymustur (European Commission, 2020b). Bu veriler i¢inde organik tarim alanlarinin 2018 verilerine gore,
AB tarim arazilerinin %8'ini kapsadig1 vurgulanmaistir.

Bu gostergeler dikkate alinarak Komisyon tarafindan Avrupa Yesil Mutabakatinin tarim sektoriine yonelik
hedefleri ise hem genel hem de iiye {ilkeler itibariyle ortaya konmustur (European Commission, 2020b). Bu hedefler
icinde 2030 yilina kadar, tehlikeli pestisitlerin kullaniminda ve kimyasal pestisitlerin genel kullaniminda ve riskinde
%50 azalma saglanmasi, bitki besleme alaninda ise; besin kayiplarinda %50 azalma saglanirken toprak verimliliginde
bozulma yasanmamasinin saglanmasi ve giibre kullaniminin 2030 yilina kadar en az %20 azaltilmasi yaninda, tiim
iiye iilkelerde AB'nin tarimsal alanlarinin %25'inin organik tarima tabi olmas1 bulunmaktadir.

Cizelge 1’de AB iilkelerinin organik tarimsal alanlar1 ve toplam tarimsal alan i¢inde organik tarim alanimnin
pay1 goriilmektedir. 2022 yili itibariyle Fransa en fazla organik tarimsal alana sahip iilke iken, toplam tarimsal alan
i¢inde organik tarim alan1 en fazla iilke %27.52’lik oranla Avusturya’dir.
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Cizelge 1. AB iilkeleri tarim arazileri i¢inde organik tarim alanlarinin pay1

Table 1. Share of utilised agricultural area under organic farming

Member State

(2018) (2022) Organik tarim alani (ha) (2022)

Avusturya 24.03 2752 705,835.00
Belgika 6.56 7.45 101,828.00
Bulgaristan 2.56 2.19 110.441.00
Hirvatistan 6.94 8.59 129,374.00
Kibris Rum Kesimi 4.55 5.71 7,738.00
Cek Cumbhuriyeti 1530  15.96 562,394.60
Danimarka 9.75 11.54 303,093.00
Estonya 2098  23.44 231,011.00
Finlandiya 13.09 14.95 339,460.00
Fransa 7.01 9.95 2,876,052.00
Almanya 895 11.16 1,859,842.00
Yunanistan 8.07 17.56 924,852.80
Macaristan 3.92 5.87 293,597.00
Irlanda 1.65 2.12 95,701.00
italya 15.17 1791 2,349,880.00
Letonya 1447 1535 302,177.00
Litvanya 8.13 9.02 265,364.80
Liksemburg 4.39 6.25 8,255.00
Malta 0.41 0.62 66.40
Hollanda 3.50 421 76,375.00
Polonya 3.33 3.50 509,286.00
Portekiz 593  19.15 759,977.00
Romanya 243 4.26 578,718.00
Slovakya 9.85 8.51 162,565.00
Slovenya 10.01 10.71 51,826.00
ispanya 9.28  10.95 2,675,331.00
Isveg 2029  19.87 597,204.00
Kaynak: FIBL, 2024.
MATERYAL ve YONTEM

Materyal

Aragtirmada Organik Tarim Arastirma Enstitiisii (Research Institute of Organic Agriculture (FiBL)) istatistik
veri tabanindan yararlanilmistir. Avrupa Komisyonu raporlari ile Avrupa Birligi resmi gazetesinde de yogun olarak
faydalanilmistir. Ayrica konu ile ilgili daha 6nce yayinlanmis arastirmalar incelenistir. Arastirmada 2017-2021
donemi ele alinmistir. Arastirma kapsamina Avrupa Birligi iilkelerinden Hirvatistan, Cek Cumhuriyeti, Danimarka,
Estonya, Finlandiya, Fransa, Macaristan, Italya, Letonya, Litvanya, Romanya, Slovenya, ispanya ve Isve¢ alinmustir.
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Yontem

Aragtirmada AB iilkelerinin organik tarim performanslari degerlendirilirken TOPSIS y6ntemi kullanilmigtir.
TOPSIS (Technique for Order Performance by Similarity to Ideal Solution - ideal Céziime Benzerlige Gore Tercih
Sirast Teknigi) cok kriterli karar verme teknigidir.

TOPSIS yonteminin agamalari su sekilde siralanabilir:
1.Asama: Karar matrisinin olusturulmasi

TOPSIS yonteminde birinci agamada karar matrisi (Esitlik 1) olusturulmaktadir. Olusturulan matriste
alternatifler ve kriterler bulunmaktadir. Siitunlar kriterleri gosterirken, satirlarda alternatifler yer almaktadir.

11 a, A1n
a21 a22 e azn
Aij = Esitlik 1
L1 () A

2.Asama: Karar matrisinin normalizasyonu

Bir sonraki agsama, karar matrisinin normalize edildigi asamadir. Normalizasyon i¢in kullanilan formiil Esitlik
2’de gosterilmigtir. Elde edilen Rij matrisi ise Esitlik 3’de sunulmustur.

a. ]
1y = —— =12.....m J=1,2..n Esitlik 2
2
\/Za ki
k=1

rll 7"12 en rln

21 T2 T2n
Rij=| o Esitlik 3

"m1 Tm2 o Tmn

3.Asama: Normallestirilen karar matrisinin agirliklandirilmasi

Ugiincii asamada Rij matrisi ile kriterlerin énem derecelerini gosteren agirliklar carpilarak Vij matrisi elde
edilmektedir.

WiTin WaTiz . Wyliy
WiT1 Wil oo Wplhp

Vi= . . . Esitlik 4
WiTm1 W2Tmz - Wnlrm

4. Asama: Ideal (A+) ve negatif ideal (A-) ¢bziimlerin belirlenmesi

Bir sonraki asamada ideal ve negatif ideal degerlere ulasilmaktadir. ideal degerlere ulasmak igin Esitlik 5’teki
formiil, negatif ideal degerlere ulagsmak icin Esitlik 6°daki formiil kullanilmaktadir.
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A*={(maxv, | jeJ),(minv, | j € j")} Esitlik 5

A" ={(minv, | j € J),(maxv; | j €/} Esitlik 6

5.Asama: Ayrim 6lgiilerinin hesaplanmasi

Bu asamada ideal ayrim 6lgiisii ve negatif ideal ayrim 6l¢iisii degerleri hesaplanmaktadir. Ideal ayrim 6lgiisii
Esitlik 7, negatif ideal ayrim 0l¢iisii ise Esitlik 8’deki formiil yardimiyla elde edilmektedir.

* * 2
S'= D, -v,) Esitlik 7

J= Esitlik 8
6.Asama: Ideal ¢oziime gore goreli yakiligin hesaplanmasi

Son asamada ise ideal ¢bziime gore goreli yakinlik hesaplanmaktadir. Ideal ¢oziime goreli yakinhk
hesaplanirken bir dnceki asamada elde edilen ideal ayrim Olgiisii ve negatif ideal ayrim Olciisii degerlerinden
yararlanilmakta olup, hesaplamada kullanilan formiil Esitlik 9°daki gibidir.

c; == Esitlik 9

Si_+si*

ARASTIRMA BULGULARI ve TARTISMA

AB iilkelerinin toplam islenen tarim alanlari i¢inde organik tarim alani pay1 hedefleri %2.5 ile %23.7 arasinda
degismekte olup AB’nin ortalamasi %9.96 seviyesindedir. 10 AB iilkesinin hedefi %5-%10, 11 AB iilkesinin hedefi
%15 veya lizeri, 7 AB iilkesinin hedefi ise % 5 veya %5 altindadir (European Commission, 2023).

Arastirmada oncelikle se¢ilmis AB iilkelerinin 5 yillik (2017, 2018, 2019, 2020 ve 2021) organik tarim
performanslar1 yillar itibariyle ayr1 ayri incelenmistir. Daha sonra AB iilkelerinin organik tarim performanslari,
modele dahil edilen kriterlerin 5 yillik ortalamalar1 (2017-2021) alinarak analiz edilmistir.

Aragtirmada dncelikle karar matrisi olugturulmustur. Karar matrisinde satirlar performansit degerlendirilecek
alternatiflerifiilkeleri (Hirvatistan, Cek Cumbhuriyeti, Danimarka, Estonya, Finlandiya, Fransa, Macaristan, Italya,
Letonya, Litvanya, Romanya, Slovenya, Ispanya ve Isveg), siitunlar ise performansi etkileyebilecek
degiskenleri/kriterleri (organik ihracat, organik tarim alani, organik iiretim yapan iiretici sayisi, organik perakende
satis, toplam tarim alanimn iginde organik iiretim yapilan alanin payi, kisi basina organik tiiketim) gdstermektedir.
Aragtirma kapsaminda 14 AB iilkesi alinmigtir. AB iilkelerinin se¢iminde organik iiriinler ihra¢ degeri belirleyici
olmustur. ilgili yillarda organik iiriin ihrag degerine iliskin veri olmayan iilkeler kapsam disinda tutulmustur. Cizelge
2’de ele alinan degiskenlere iliskin 5 yillik ortalamalar verilmistir.
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Cizelge 2. AB iilkelerinin organik tarim ile ilgili degiskenleri (2017-2021 ortalamast)
Table 2. Variables regarding the organic agriculture of EU countries (2017-2021 average)

Ulkeler X1 X2 X3 X4 X5 X6

Hirvatistan 2.90 107689.00 4945.40 99.30 7.18 24.04
Gek Cumhuriyeti 111.33 539513.55 4807.20 190.82 15.31 18.25
Danimarka 482.33 274327.00 4011.80 1974.13 10.44 340.31
Estonya 27.48 214233.80 1997.80 65.46 21.74 49.45
Finlandiya 36.40 301436.20 5006.40 365.80 13.27 66.20
Fransa 802.80 2269094.39 47437.40 10933.00 7.83 161.04
Macaristan 20.00 261456.57 4592.80 30.00 5.05 3.04
italya 2454.00 2028289.24 70823.00 3396.00 15.53 56.97
Letonya 51.00 286475.20 4173.80 51.00 14.66 6.32
Litvanya 45.00 242639.12 2463.40 50.50 8.23 17.80
Romanya 200.00 405512.80 9260.40 40.65 2.99 2.06
Slovenya 0.10 49522.53 3718.20 48.60 10.29 26.60
ispanya 1138.21 2351379.36 43281.80 2280.93 9.69 49.43
isveg 110.37 603355.80 5636.20 2356.09 20.08 231.04

X1: organik ihracat (milyon €), X2: Organik tarim alan1 (hektar), X3:Organik iiretim yapan iiretici sayisi, X4: Organik perakende satis (milyon €),
X5: Toplam tarim alanin i¢inde organik iiretim yapilan alanin pay1 (%), X6: Kisi basina organik tiiketim (€/kisi)
Kaynak: FIBL, 2024.

Calismada Oncelikle iilkelere ait degigskenlerden olusan karar matrisi belirlenmistir (Esitlik 1). Daha sonra karar
matrisi normalize edilmistir (Esitlik 2 ve 3). Normalize edilmis degerler her degiskenin 6nem katsayisi dikkate
almarak agirliklandirilmig normalize matris elde edilmistir (Esitlik 4). Arastirmada modele dahil edilen her bir
degiskenin dnemi birbirine esit olarak kabul edildiginden agirliklar esit (1/6=0.166667) olarak almmustir. ideal ve
negatif ideal ¢oziim degerlerinin elde edilebilmesi i¢in siitunlarda yer alan degerlerin en biiyiik ve en kiigiikleri
belirlenmistir (Esitlik 5 ve 6). Siitunlardaki en biiyiik degerler ideal, en kiiciik degerler ise negatif ideal ¢6ziim degeri
olarak kabul edilmistir. Ideal noktalara olan uzaklik degerlerine ulasabilmek icin agirhiklandirilmis normalize
matrisinde bulunan her bir degerden ideal ¢dziim degerleri ¢ikarilarak elde edilen sonucun karesi alinmistir (Esitlik
7). Benzer sekilde ideal olmayan noktalara olan uzaklik degerlerine ulasabilmek i¢in agirliklandirilmis normalize
matrisinde bulunan her bir degerden negatif ideal ¢6ziim degerleri ¢ikarilarak elde edilen sonucun karesi alimistir
(Esitlik 8).

Si* (ideal ayirim olgiisii) degerine ulagabilmek icin her iilkeye ait degigkenlerin ideal noktalara olan uzaklik
degerleri toplanmistir. Elde edilen sonucun karekdkii alinmistir (Esitlik 7). Si- (negatif ideal ayirim 6l¢iisii) degerine
ulasabilmek i¢inse her iilkeye ait degiskenlerin ideal olmayan noktalara olan uzaklik degerleri elde edilen sonucun
karekokii alimmustir (Esitlik 8). Ideal ¢6ziime goreli yakiligin (C*) hesaplanabilmesi igin her bir iilke igin igin Si* ve
Si- degerleri toplanmis ve Si- degeri Si* ve Si- toplamina boliinmiistiir (Esitlik 9).

Fransa, stratejik plan g¢ergevesinde 2027 yilina kadar organik tarim kapsamindaki tarim alanini iki katina
¢ikararak toplam tarim alaninin %18'ine ulagsmay1 hedeflemistir. Son yil olan 2022 yilinda bu oran % 9.95 olarak
hesaplanmistir. Bunu basarmak i¢in, organik tarima doniigiim desteginin 90 milyon Euro artirilarak yilda toplam 340
milyon Euro'ya ulagacag belirtilmistir. Buna ek olarak, eko-programlar ¢iftcileri ¢evre ve iklim dostu uygulamalart
uygulamaya tesvik edilecegi ve organik ciftliklerinin en iist diizeyde odiillendirilecegi ifade edilmektedir (European
Commission, 2023c).

Italya, stratejik planinda Avrupa Yesil Mutabakat1 hedeflerine katki saglayan bir iiretim teknigi olarak kabul
edilen organik tarima yaklasik 2 milyar Euro ayiracagini beyan etmistir. italya, organik tarim kapsamindaki alanim
2027 yilina kadar tarim arazisinin %25'ine ¢ikarmay1 hedefledigini de ifade etmistir (European Commission, 2023d).
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Italya, énemli bir performans gostererek 2022 yilinda organik tarim kapsamindaki alanlar1 toplam tarim arazisinin
%17.95'ine ulagtirmigtir.

Ispanya stratejik planinda, biyolojik cesitlilik kaybini tersine g¢evirmeye yardimei olmak ve Avrupa Yesil
Anlasmasi'nin hedefleri dogrultusunda, 2030 yilina kadar kullanilan tarim arazilerinin %?20'sini organik tarimla
islemeyi hedefledigini belirtmistir. ispanya OTP Stratejik Plani, 1281937 hektara mali yardim saglayarak bu siirece
yardime1 olmay1 hedeflemektedir. Ispanya’da 2022 yilinda toplam tarimsal alan i¢inde organik tarim alam % 10.9’e
ulagsmistir (European Commission, 2023¢).

Fransa, Italya ve Ispanya’nin mevcut performanslar1 hedeflerine ulasma agisindan olumlu degerlendirilebilir.

Isve¢ ve Danimarka ideal ¢dziime goreli yakinlik katsayilari/performans verisi olarak 2017-2020 yillar
arasinda 4 ve 5 siralari paylasmislardir. Ele alinan degiskenler degerlendirildiginde Isve¢ ve Danimarka i¢in
performans diisiisii dikkati gekmektedir. 2021 yilinda ise Isve¢ 13. Danimarka 14. Siraya gerilemistir.

Danimarka stratejik planinda biyolojik ¢esitlilik kaybin1 6nlemek ve Yesil Mutabakat hedefleri dogrultusunda,
yaklasik 403.000 hektarlik alana destek saglayarak 2030 yilina kadar organik tarim alanini iki katina ¢gikarmay1
hedefledigi belirtilmistir (European Commission, 2023f).

Isvec stratejik planinda, tarimsal iireticilerin ekilebilir arazilerden besin sizintisim1 azaltacak ve topraktaki
karbon depolamasin artiracak belirli tarimsal kurallara uymalar halinde ek finansman alabilecekleri vurgulanmustir.
Ayni amagla, toplam kullanilan tarim arazisinin yaklasik %14" (430.000 hektarin iizerinde) organik tarimin
gelistirilmesi i¢in destek alacagi, bu da pestisit kullaniminin azaltilmasina, su ve toprak kalitesinin iyilestirilmesine
ve karbon tutulmasina katkida bulunacagi belirtilmistir (European Commission, 2023g).

Cizelge 3’de yillar itibariyle AB iilkelerinin ideal ¢ziime goreli yakinlik katsayilari/performans gostergeleri
toplu olarak verilmistir. C* degeri en yiiksek olup, ele alinan kriterler itibariyle organik tarim potansiyeli veya
performansi en yiiksek iilkeler sirastyla 2017 ve 2018 yillarinda italya, 2019, 2020 ve 2021 yillarinda ise Fransa olarak
belirlenmistir.

Cizelge 3. Ideal ¢oziime goreli yakmlik katsayilari (C*)

Table 3. Relative closeness coefficients to the ideal solution (C*)

Ulkeler 2017 2018 2019 2020 2021

Hirvatistan 0.0667 0.0626 0.0593 0.0527 0.3037
Cek Cumbhuriyeti 0.1701 0.1593 0.1518 0.1444 0.3275
Danimarka 0.3566 0.3601 0.3682 0.3928 0.1573
Estonya 0.2040 0.1980 0.2003 0.1966 0.3143
Finlandiya 0.1426 0.1469 0.1438 0.1432 0.2943
Fransa 0.5766 0.5875 0.6161 0.6312 0.6584
Macaristan 0.0363 0.0325 0.0510 0.0470 0.3137
italya 0.6298 0.6016 0.5798 0.5745 0.6357
Letonya 0.1463 0.1372 0.1315 0.1244 0.3256
Litvanya 0.0848 0.0754 0.0683 0.0596 0.3083
Romanya 0.0701 0.0692 0.0742 0.0768 0.3265
Slovenya 0.1001 0.0924 0.0879 0.0847 0.3034
Ispanya 0.4382 0.4235 0.4167 0.4176 0.5346
Isveg 0.3688 0.3415 0.3089 0.2934 0.2541

Grafik 1’de AB iilkelerinin yillar itibariyle ideal ¢6ziime goreli yakinlik katsayilar1 gosterilmistir. Fransa’nin
ele alinan yillar itibariyle ideal ¢oziime goreli yakinlik katsayisinmn artis egiliminde oldugu, Isveg’in ise azalis
egiliminde oldugu goriilmektedir. Estonya, Cek Cumhuriyeti, Letonya, Romanya, Slovenya, Litvanya, Macaristan,
Finlandiya, Ispanya ve Hirvatistan’da ise 6zellikle 2021 yilinda ideal ¢dziime géreli yakinlik katsayilarinin artig
gosterdigi saptanmustir.
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Sekil 1. Yillar itibariyle ideal ¢dziime goreli yakilik katsayilar:

Figure 1. Relative closeness coefficients to the ideal solution by years

Aragtirmada AB iilkelerinin organik tarim performanslari, modele dahil edilen kriterlerin 5 yillik ortalamalar1
aliarak analiz edilmistir. Aragtirmada C* degeri en yiiksek tilke yani ideal ¢6ziime en yakin iilke 0.6112 ile Fransa
olarak belirlenmistir. Bu sonuca gore Fransa, ele alinan kriterler itibariyle incelenen dénemde (2017-2021) organik
tarim potansiyeli en yiiksek iilke olarak belirlenmistir. (Cizelge 4). Bes yillik ortalamaya gore de Fransa ile birlikte
performans degerleri en yiiksek iilkeler, AB iginde en yiiksek organik iiretim alanina sahip olan italya ve Ispanya’dur.
Canavari ve ark. (2007) tarafindan yapilan arastirmada, AB’de 1990'larda organik tarimin gii¢lii bir gelisme gosterdigi,
bugiinlerde istikrarli bir sektor olarak kabul edildigi ve tarim sektorii iginde belirli bir ekonomik dneme sahip oldugu
vurgulanmaktadir. Ziolo & Luty (2018) tarafindan yapilan arastirmada, Fransa’nin Almanya’dan sonra AB iilkeleri
arasinda en biiyiik ikinci organik pazar oldugu belirlenmistir. Mateusz ve ark. (2018) tarafindan yapilan arastirmada,
Fransa’nin AB iilkeleri i¢inde siirdiiriilebilir kalkinma kriterleri agisindan en basarili iilkeler arasinda yer aldigi
belirlenmistir. Kowalska ve Luboinska (2020) tarafindan yiiriitiilen ¢alismada, 2000-2017 yillar1 arasinda AB'de en
genis organik tarim alanlarmin Ispanya, italya, Almanya ve Fransa'da oldugu saptanmustir. Smoluk-Sikorska (2010)
tarafindan yapilan arastirmada, 2008 yilinda en biiyiik organik alan Ispanya'da bulundugu, organik alanin en yiiksek
oldugu iilkenin ise Avusturya oldugu belirlenmistir. Ion ve ark. (2016) tarafindan yiiriitiilen calismada AB’de organik
tarim alanlarinin  yaklasik %51’inin 4 iilkede (Ispanya, Italya, Fransa, Almanya) bulundugu belirlenmistir.
Kociszewski ve Szubska-Wlodarczyk (2023) tarafindan yapilan aragtirmada, organik iiriin ve hayvansal iiretimde lider
iilkelerin Hollanda, Belgika ve Danimarka (sadece hayvansal iiretimde) oldugu tespit edilmistir. Pawlewicz ve ark.
(2020) tarafindan yapilan arastirmada, Polonya ve Letonya’da, organik tarimin gelisiminin, AB'ye katilimlar1 ve
organik tarimim Ortak Tarim Politikasi destek sistemi kapsaminda ele alinmasindan sonra hizlandig: belirtilmektedir.
Cristache ve ark. (2018) tarafindan yapilan arastirmada, Avrupa iilkelerinde organik tarim alanlarindaki %1'lik bir
artisin tarimsal {iretimde %0,278'lik bir daralmaya yol agacagi, buna karsin giibre tiretimindeki %1'lik bir artisin
tarimsal tretimde %0,260'lik bir artisa yol agacagi tespit edilmistir. Calabro ve Vieri (2024) tarafindan yapilan
arastirmada, Avrupa tarimimin siirdiiriilebilirligini artirmak i¢in sadece organik tarim yapilan alanlarin artirilmasina
odaklanmanin (organik tarim alanlarinin %25 hedefine ulasilmasi) yeterli olmayacag belirtilmektedir.
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Cizelge 4. deal ¢oziime goreli yakiligin hesaplanmasi (2017-2021)
Table 4 . Calculation of relative closeness to ideal solution (2017-2021)

Ulkeler Si* Si- C* Performans Sirasi Organik tarimsal alan (%) (2022)  Alan % sirasi
Hirvatistan 0.2827  0.0177 0.0588 13 8.59 12
Cek Cumhuriyeti 0.2706  0.0488 0.1528 7 15.96 4
Danimarka 0.2249  0.1321 0.3700 4 11.54 7
Estonya 0.2745 0.0683 0.1991 6 23.44 1
Finlandiya 0.2680  0.0448 0.1432 8 14.95 6
Fransa 0.1320  0.2075 0.6112 1 9.95 10
Macaristan 0.2856  0.0123 0.0413 14 5.87 13
italya 0.1487  0.2133 0.5892 2 17.91 3
Letonya 0.2790  0.0424  0.1318 9 15.35 5
Litvanya 0.2821 0.0210  0.0694 12 9.02 11
Romanya 0.2773 0.0226 0.0753 11 4.26 14
Slovenya 0.2827  0.0272 0.0879 10 10.71 9
Ispanya 0.1879  0.1427 0.4317 3 10.95 8
Isveg 0.2278 0.1103 0.3262 5 19.87 2
SONUC

Organik tarim saglikli ve giivenilir tarimsal iiriin ve gida iiretimine olanak saglamasi ve kimyasal girdi
kullanmamasi nedeniyle ¢evre dostu bir tarim teknigi olmasi nedeniyle tiim diinyada oldugu gibi AB iilkeleri i¢inde
desteklenen ve Onerilen bir tarim sistemidir. Organik tarim ile bilingli girdi kullanimi sayesinde kirsal peyzaj ve
biyogesitlilik korunmakta, optimal su kullanimi1 sayesinde iklim degisikliginin 6nlenmesine katki saglanilmakta, su
kaynaklar1 ve topraklar korunmaktadir.

Bu arastirmada bazi Avrupa Birligi tilkelerinin organik tarim performanslart TOPSIS yontemiyle incelenmistir.
Aragtirma kapsaminda 14 Avrupa Birligi iilkesi 6 kriter itibariyle degerlendirilmistir. Arastirmada oncelikle yillar
itibariyle bir degerlendirme yapilmistir. 2017 ve 2018 yillarinda italya, 2019, 2020 ve 2021 yillarinda ise Fransa
organik tarim performansi en yiiksek iilke olarak belirlenmistir. 2017-2021 donemini esas alan analize gore ise, Fransa
organik tarim performansi en yiiksek tilke iken, Macaristan en diisiik iilke olarak saptanmustir.

Tarim tiim diinya oldugu gibi Avrupa Birligi iilkeleri i¢inde 6nemli bir sektordiir. Tarim niifusun beslenmesinin
saglanmasmin yaninda iilkelerin siirdiiriilebilir sosyo-ekonomik biiyiime ve kalkinmasinda son derece donemli bir
faktordiir. Stratejik bir sektor olarak tarim, 6zellikle tarimsal ve kirsal kalkinmanin saglanmasinda ¢ok dnemli bir role
sahiptir. Cevre dostu bir tarim sistemi olan organik tarim, tarimsal iiretimin siirdiirilebilirliginin saglanmasina katki
sunmaktadir. Bu nedenle AB iilkelerinde konvansiyonel iiretimden organik iiretime gegis hizlandirilmali ve organik
tarimsal {irtin destekleri artirilmalidir.

Aragtirmacilarin Katki Oram1 Beyan Ozeti
Yazarlar makaleye esit oranda katki saglamis olduklarini ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Bu ¢alismada yazarlar arasinda ¢ikar ¢atismasi bulunmamaktadir.
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Amag: Tarimda iklim kosullar1, toprak isleme, hastaliklar, sulama, hasat gibi konularda verilerin toplanmast,
islenmesi ve bilgiye doniistiiriilerek, ¢iftgilerin iiretim kararlarinda kullanilmasi énemlidir. Bu gergevede
aragtirmada, Izmir ve Aydmn’daki iiniversiteler ve akilli tarim teknolojisi iireten firmalarda Arastirma-
Gelistirme (Ar-Ge) calismas: yapan, teknik elemanlarla goriismeler yapilmistir. Bu goriismelerle,
akademisyen ve firmalarin gelecekte tarim sektoriinii sekillendirecek akilli uygulamalardaki etkinlikleri,
rolleri ve sorunlara yonelik Onerilerinin incelenmesi amaglanmistir.

Tasarim/Metodoloji /Yaklagim: Arastirmanin ana materyalini, Izmir ve Aydin illerinde tarimsal alanda AR-
Ge faaliyeti siirdiiren 12 adet akademisyen ve 7 adet teknoloji firmasi yetkilisi, toplam 19 kisiyle yapilan
goriismelerden elde edilen veriler olugturmaktadir. Verilerin analizinde basit istatiksel hesaplamalar ve nitel
aragtirma yontemi geregi, icerik analizinden yararlanilmistir.

Bulgular: Metot geregi yapilan kodlamalar sonucunda, akilli tarim uygulamasi (teknoloji-siirdiiriilebilirlik),
yaygmlastirma (6rgiitlenme), politika (planlama-sorunlar-¢oziimler) kodlar1 6ne ¢ikmistir. Bu kodlar, akill
tarim uygulamalarinin bilim paydasi olan, {iniversite ve dzel sektoriin teknoloji birlikteligindeki rollerini de
acgiklamaktadr.

Ozgiinliik/Deger: Tarim faaliyetlerinin verimli sekilde planlanmasi, yonetimi ve dijitallesmesi olarak
adlandirilan tarim 4.0, iginde bir dizi teknoloji barindirmaktadir. Bunlar, sensor teknolojileri, yapay zeka (Al),
makine 0grenmesi, otomasyon ve robotik sistemler, uzaktan erisim vb.’dir. Bu teknolojiler sorunlarin
onceden tespiti ve ¢oziimiine yonelik faydalarin yaninda insan giiciinden tasarruf, verimli ve hassas iglemlere
olanak taninmasi, ciftlik kaynaklarmin verimli kullanimi, iretkenligin artirilmasi ve gida giivenliginin
saglanmasi anlaminda da fayda saglamaktadir. Akilli tarim uygulamalari, diinyadaki gelismelere paralel
olarak Tirk tariminda da kullanilmaktadir. Tiirkiye’de son yillarda faaliyetlerine hiz veren teknoparklar ve
agroparklarla tarim ve teknoloji isbirligi gelismeye devam etmektedir. Bu arastirma, konuyla ilgili giincel
verilerin toplanmasi, muhtemel sorunlarla ilgili 6nerilerin, akademi ve 6zel sektor bakis agisiyla paylasiimasi
anlaminda 6zgiindiir.

Anahtar kelimeler: Akilli tarim, Ar-Ge, tiniversite, 6zel sektor.

The role of academia and private sector in smart agriculture applications
Abstract

Purpose: In agriculture, it is important to collect data on issues such as climate conditions, soil cultivation,
diseases, irrigation and harvest, process them and convert them into information and use them in farmers'
production decisions. In this context, in the research, interviews were held with technical staff working on
Research and Development (R&D) at universities in Izmir and Aydin and companies producing smart
agricultural technology. These interviews aimed to examine the activities, roles and problems of academicians
and companies in smart applications that will shape the agricultural sector in the future.

Design/Methodology/Approach: The main material of the research consists of data obtained from interviews
with a total of 19 people, 12 academicians and 7 technology company officials who carry out R&D activities
in the agricultural field in Izmir and Aydin provinces. Simple statistical calculations and content analysis were
used in the analysis of the data as required by the qualitative research method.

Findings: As a result of the coding made as per the method, smart agriculture application (technology-
sustainability), dissemination (organization), policy (planning-problems-solutions) codes came to the fore.
These codes also explain the roles of the university and the private sector, which are scientific stakeholders of
smart agricultural practices, in the technology collaboration.

Originality/Value: Agriculture 4.0, which is called efficient planning, management and digitalization of
agricultural activities, includes a number of technologies. These are sensor technologies, artificial intelligence
(Al), machine learning, automation and robotic systems, remote access, etc. In addition to the benefits of
detecting and solving problems in advance, these technologies also provide benefits in terms of saving
manpower, enabling efficient and precise operations, efficient use of farm resources, increasing productivity
and ensuring food safety. Smart agricultural practices are also used in Turkish agriculture in parallel with
developments in the world. Agriculture and technology cooperation continues to develop in Turkey with
technoparks and agroparks that have accelerated their activities in recent years. This research is unique in the
sense of collecting current data on the subject and sharing suggestions about possible problems from the
perspective of the academy and the private sector.

Key words: Smart agriculture, R&D, university, private sector.
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GIRiS
Diinya niifusunun 2000’li yillarin ortalarinda on milyar olacagi varsayildiginda, niifusun gida talebinin
kargilanmasi i¢in tarimsal verimin artirilmasi ve bunun i¢in de yeni teknolojilerden daha fazla destek alimmasi

gerekmektedir. Diger yandan diinyada oldugu gibi Tiirkiye’de de kirsal niifus her gecen giin azalmaktadir. Bu azalma,
gelecekte tarim is giliciinde biiyiik sorunlarinin yasanacagini gostermektedir (Giizey, 2020).

Son yillarda diinya capinda yasanan sorunlar nedeniyle tarim stratejik bir sektor haline gelmistir. Bu sorunlar;
hizli niifus artisi, iklim degisikligi, tarim alanlarinin daralmasi, vb. Akilli tarim, tarimsal iiretimin dijital hale gelmesi
olarak tanimlanmaktadir. Akilli tarim uygulamalartyla girdiler minimize edilirken elde edilen g¢iktilar maksimize
edilmektedir (Kilavuz ve Erdem, 2019). Otonom ve AI’l1 araglar tarim alaninda yasanan sorunlarin ¢6ziimiinde etkili
olacaktir.

Akilli tarim, nesnelerin interneti (IoT), Al, sensor teknolojileri, otonom araglar vb. teknolojileri kullanarak
tarimda siirdiiriilebilirligi saglamak olarak adlandirilmaktadir (Haque ve ark., 2021). Bir baska ifadeyle akilli tarim,
yeni teknolojilerin dogru yerde, dogru zamanda, dogru yontemler kullanilarak, ¢evreye minimum zarar veren,
stirdiiriilebilir iiretimi saglayan, verimliligi ve ¢ift¢i gelirini arttirmay1 amaglayan, bilgi ve teknolojiye dayali bir
yonetim sistemidir (Emiir ve Erdogan, 2022). Tarimda en yaygin olarak kullanilan akilli tarim uygulamalar1 otonom
araglar, tarim robotlar1, otomatik ve uzaktan algilama sistemleri, dronlar, ve ¢esitli yazilimlardir. Bu teknolojilerin
kullanimut stirdiiriilebilir tarimin varligi i¢in cok énemlidir.

Bu nedenle de aragtirmada,

Universitelerde tarim alninda Ar-Ge ¢aligmasi yapan ve bilime katki sunan akademik camianin konu
hakkindaki goriiglerinin alinmasi,

*Akilll tarim uygulamasi iireten firmalarin faaliyetleri sirasinda karsilagtiklari sorunlar ve ¢éziim 6nerilerinin
tespit edilmesi, gelecek hedeflerinin belirlenmesi amaciyla alan c¢aligmalari yapilmis, paydas goriislerinden
faydalanilmstir.

MATERYAL ve YONTEM

Materyalin/verilerin toplanmasinda kullanilan yontem

Arastirmada veriler, arastirma alani olarak belirlenen Izmir ve Aydin’da akilli tarim uygulamalarinda teknoloji
paydaslar1 olarak kabul edilen akademisyenler ve firma yoneticileriyle yapilan goriigmelerden elde edilmistir.
Goriistilecek kisilerin segiminde, kartopu drnekleme yontemi kullanilmistir. Kartopu drnekleme yontemi, arastirma
yapilirken baglangigta belirli bir sayida katilimciyla baslanip, bu katilimcilarin kendi gevrelerinden yeni katilimcilari
onermesiyle 6rneklemin genisletilmesini saglayan bir 6rnekleme teknigidir. Bu sayede, konu ile ilgili popiilasyonun
belirli bir halkasina ulagmak ve bilgi toplamak daha kolay hale gelmektedir (Naderifar ve ark., 2017). Diger yandan
arastirmada verilerin analizinde kullanilan nitel metotta, goriisme sayisi belirlenirken kisi sayist kadar goriisme
stireleri de 6nemlidir. Bu nedenle kartopu 6rnekleme teknigi, arastirmaciyt konusunda uzman olan kisilere ulasmak
ve goriismelerdeki tekrarlarin Onlenmesi ve zamanin etkin kullanilmasi konusunda arastirmaciya salahiyet
tanimaktadir (Yildirim ve Simsek, 2016). Arastirmada metod geregi, konusunda uzman 12 akademisyen ile 147.62
dakika ve 7 firma yoneticisi ile 131. 22 dakika toplamda 19 kisi ile 278. 84 dakika gdriisiilmiistiir. Goriismeciler i¢in
yari-yapilandirilmis, literatiire ve icerik analiz yontemine uygun sorular hazirlanmistir (Bagkale, 2016). Gorligmeler
yiiz ylize yapilarak kayit altina alinmis ve akabinde dosyaya yazili metin olarak aktarilmistir. Bu nedenle s6z konusu
arastirmaya baslanmadan énce Adnan Menderes Universitesi Sosyal Bilimler Enstitiisiinden etik kurul karari
almmustir.

Materyalin /verilerin analizinde kullanilan yontem

Nitel arastirmalarda verilerin toplanmasindan sonra bu verilerin iglenmesine gerek duyulmakta ve analiz igin
farkli yontemler kullanilmaktadir (Celik ve ark., 2020). Bu arastirmada igerik analizi tercih edilmistir. Icerik
analizinde gorligmecilerin sik tekrarladigi, yogun olarak vurguladigi olay ve olgular kodlama islemine tabi
tutulmaktadir. Sonugta kodlar, kategoriler ve temalar olusturulmus, daha sonra bu kategori ve temalar biitiinlestirilerek
yorumlanmistir. Boylece kodlarin birbirleriyle iliskileri ve bunun nasil bir iligki oldugu belirlenmistir (Bengtsson,
2016; Baltaci, 2019). Elde edilen veriler bes asamada islenmistir. 1- Verilerin agiklanmasi, 2- Kodlama, 3- Kategori
ve temalarin olusturulmasi, 4-Kodlarin, kategori ve temalarin diizenlenmesi, 5- Son asama bulgular1 tanimlama ve

112



Akilli tarim uygulamalarinda akademi ve 6zel sektoriin rolii

yorumlama (Eysenbach ve Kdhler, 2002). Bu arastirmada da veriler desifre edilmis, gériismelerde alinan ses kayitlari
ve alinan saha notlar1 metin haline getirilmistir. Bu agamada katilimcilar tarafindan tekrarlanan sézciik, sozciik
gruplari veya climleler tespit edilmistir. Bdylece ortak kodlar belirlenmis, ortak 6zellik gésteren kategoriler gruplara
ayrilmis, onlar da temalari olusturmus ve elde edilen bulgular tanimlanarak yorumlanmistir (Baltaci, 2019). Arastirma
etigi geregince, goriisme yapilan kisilerin kisisel bilgileri gizli tutularak, akademisyenler (A1, A2, A3,...A12), firma
yoneticileri (F1, F2, ...F7) olarak kodlanmustir.

Aragtirmada gorlisme yapilan akademisyenlerin yas ortalamasi 55.5 (yil) olurken, firma yetkililerinin 45.71
(y1l) yas ortalamasiyla daha geng oldugu tespit edilmistir. Mesleki tecriibe agisindan incelendiginde firma yetkilileri
20.43 (yil), akademisyenler 31.33 (yil) tecriibeye sahip olup, tecriibe sahibi akademisyenler ve gen¢ firma
temsilcilerinin Ar-Ge caligmalarini birlikte yiirtitmeleri ve sonuca ulasmalar1 Tirk tarimma onemli katkilar
saglayacaktir. Gorlisme yapilan kisilere ait demografik veriler Cizelge 1’de verilmistir.

Cizelge 1. Akademisyenlere (ar-ge) ve firma yetkililerine ait demografik veriler

Table 1. Demographic data of academics (r&d) and company managers

Goriigsmeci (‘S{;:ls) Egitim Durumu Cahisma Alani Is T(e;n;;;besn Gor(u;:l::ks;)lrem
Al 60 Tarim Makinalar1 ve Teknolojileri Miihendislik ve Teknoloji 38 11.9
A2 50 Tarim Makinalar1 ve Teknolojileri Hassas Tarim Uygulamalari 22 18.50
A3 62 Tarim Makinalar1 ve Teknolojileri Yabanci Ot Oldiirme Makinasi 38 13.55
A4 53 Tarimsal Yapilar ve Sulama Biyoenerji, Hayvansal Uretim 31 13.53

Yapilar
A5 58 Toprak Bilimi ve Bitki Besleme Toprak Bilimi 36 9.48
A6 64 Tarim Makinalar1 ve Teknolojileri Akillh Sagim Makinasi 44 16.17
A7 53 Tarim Makinalar1 ve Teknolojileri Akalli Tlaglama 30 10.32
A8 50 Zootekni Hayvan Genetigi 29 13.07
A9 50 Toprak Bilimi ve Bitki Besleme Pedoloji, CBS, Uzaktan 22 14.22
Algilama
Al10 57 Peyzaj Mimarhigi Sosyal Girigimci 30 9.00
All 45 Toprak Bilimi ve Bitki Besleme gf,asktan Algilama, Haritalama, 15 8.00
Al2 64 Toprak Bilimi ve Bitki Besleme CBS, GPS, Haritalama, 41 10.39
Uzaktan Algilama
F1 49 Ziraat Fakiiltesi Sulama Sistemleri ve Su 24 16.07
Y onetimi
F2 45 Iktisat Fakiiltesi Yazilim 11 21.49
F3 34 Isletme-Ziraat Meslek Lisesi Otomatik Diimenleme - 12 14.37
ISOBUS Sistemleri — Drone
F4 51 Ziraat Fakiiltesi Aricilik Yazilim 28 6.00
F5 57 Ziraat Fakiiltesi Dijital Tarim-Danismanlik 36 51.12
Fé6 34 Ziraat Fakiiltesi Ilag-Giibre-Tohum-Makine- 5 9.44
Yazilim
F7 50 Isletme Fakiiltesi Hayvancilik Arag ve 27 13.06
Ekipmanlari

ARASTIRMA BULGULARI ve TARTISMA

Aragtirmada akademisyenler ve firma yoneticileri ile yapilan goriismelerden elde edilen verilerle yapilan igerik
analizi ile “Akilli Tarim Uygulamasi, Yayginlagtirma ve Politika” kodlar1 elde edilmistir. Goriismecilerden elde edilen
kodlara ait veriler Cizelge 2’de gosterilmektedir.
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Cizelge 2. Akademisyenlerin ve firma yetkililerinin akilli tarim uygulamalan ile ilgili goriisleri

Table 2. Opinions of academicians and company officials on smart agriculture applications

Akademisyenler ve Firma Yetkilileri
1L 111

I. Kod Kod Kod Tammlayicl Veriler
- "Son 2-3 yildan beri dronlaria ilgileniyoruz. Dronla ilaglama, multispektral kameralar, kizilétesi kameralar
= T:: ve tabii bu alinan verilerin islenmesi, NDVI gériintiilerinin islenmesi gibi basliklar diyebiliriz" "Oncelikle
S § calisiginmiz takili tarim uygulamalari; otomatik diimenleme sistemleri buna bagl olarak da otomatik
% ?n diimenleme sistemlerinin isobus sistemleri, verim kontrolleri, ilaglama sisteminde kullanilan boliim oran
= = 5‘ kontrolii sistemleri. Daha sonrasinda 3 boyutlu tesviye sistemleri, toprak tesviyesinde kullanilan sistemler”
g (F3).
é; Verim- "Akilly tarim uygulamalarimin amacinda tarimsal tiretimin verimliligini arttirmak da var icerisinde, elde
g lilik edilen iiretimin daha ¢abuk degerlendirilmesi, kullanima ya da tiiketime sunulmasi dahil olmak iizere daha
=] ekonomik sartlarda tiretimin veya ondan sonraki siirecin gerceklestirilmesi var" (45).
E f: ™ “Cihazin igerisinde bir kamera var. Her cihazin bir ID’si var ve internet vasitasiyla uygulamamiz var.
e = = Hangi zararliya koymak isterseniz, feromonu tuzaga koyuyorsunuz. Onu takip edebiliyorsunuz. Bugiin ne
= § = kadar yakalandi, diin ne kadar yakalandi geriye doniik verileri de alabiliyorsunuz, iklim verilerini
= g % alabiliyorsunuz. Dolayisiyla siz orada zararlhimn popiilasyonunu takip ediyorsunuz. Tabii ki oradaki
< k= ~ yakalanan popiilasyonu gordiikten sonra bitkinin tizerindeki yogunluga bakmaniz lazim ki ekonomik zarar
a - esigine gelince ilaglama yapmaniz lazim” (F5).

Cevre “Tarumin ¢ok tatmin edici bir yonii de var. Hem iilke kaynaklarint dogru kullanmak bakimindan hem iyi bir
Dostu  sey yaptigimizi hissetmek bakimindan. Bir de tarimsal iiretimin i¢inde daha iyi, daha ¢evre dostu, daha insan
dostu veya inek dostu olmaya ¢alismak bizim igin ¢ok degerliydi" (F7).

Akill tarim uygulamasi
Teknoloji

Insansiz hava araglar1 (IHA) tarimda kullanilan uzaktan algilama teknolojilerinden birisidir. Sivil ve askeri
alanda uzun siiredir kullanilan bu teknolojilerin tarimda kullanimi giiniimiizde artmaktadir. Bunun i¢in IHA larin
tarimsal alanda nasil kullanilacagi ve kullanirken dikkat edilmesi gerekenler iyi bilinmelidir. IHA lar bulundurduklar
farkli 6zellikler sayesinde uydudan alinan goriintiiler veya yerden yapilan dl¢limlerden daha avantajli veriler ortaya
koymaktadir (Akkamis ve Caligkan, 2020). Tarimsal amagli drone’lar bitki 6zelliklerinin belirlenmesi, hastalik ve
zararlt tespitleri, haritalama, nem tahmininin yapilmasi, su stresinin takibi, arazi siniflandirilmasi, bitki gelisiminin
izlenmesi vb. bilgilerin elde edilmesi igin cesitli sensor ve kameralar barmdirmaktadir (Ozgiiven ve ark., 2022).
Hayvan yetistiriciliginde Al’'nin goriintii isleme, siniflandirma, karar verme, tahmin etme gibi uygulamalariyla
ciftliklerde insan miidahalesi gerektiren bircok sorun ¢oziilebilmektedir. Hayvan saglig1 ve hastalik tespiti, hayvan
iiriinlerinin toplanmasi ve optimum yemleme Al araciligiyla yapilmaktadir (Isik ve ark., 2021). Arastirmada elde
edilen sonuglar dnceki bilimsel ¢alismalarla benzerlik gostermektedir.

"Hizmet sektoriiniin buraya hizli bir sekilde girmesi lazim. Ben Soke bolgesinden biliyorum, Baska yerlerde de
var. Anahtar teslimi tarla yaklagimi var artik. Hani birisi gelip sizin tarlanizi igleyip ekip size teslim ediyor. Hasatta
da iste bigerddverleri kullaniyorsak birileri gelip hasat ediyor tiriiniiniizii. Ara dénem kalyyor. Oradaki temel sorun
sulama onu damla sulama ile kendiniz yapabilirsiniz. Bir tek ilaglama kaldr burada eksik olan. Simdi dronlar devreye
girdi. Dolayisiyla orada da bir hizmet sektorii gelisiyor. Yakin gelecekte bu kiigiik isletmelerin de sorunlart ortadan
kalkmaya baslayacak" (A2).

"Oncelikle ¢alistgimiz akilli tarim uygulamalari; otomatik diimenleme sistemleri buna bagl olarak da
otomatik diimenleme sistemlerinin isobus sistemleri, verim kontrolleri, ilaclama sisteminde kullanilan béliim oran
kontrolii sistemleri. Daha sonrasinda 3 boyutlu tesviye sistemleri, toprak tesviyesinde kullanilan sistemler" (F3).

"Tiirkiye'ye ilk siirii yonetim sistemini biz getirip ve uyguladik, o zamanin biiyiik isletmelerine. O zamandan
beri prensipte aslinda ¢ok sey degismedi, ama sensorler gelisti daha hassas daha iyi yonetilir oldu. Tabii ¢iftcinin
anlayabilecegi halde Tiirkcelerini ¢evirdik, o jargonlart oturttuk. Once elektronik kisimdan basladik, son donemde
yazilim igini de entegre ederek kendi gelistirdigimiz bazi teknolojilerin pesindeyiz. Daha dogrusu onlarin patentlerini
aldik. Bazilarimi hayata gegirdik, bazilarint hayata gecirme asamasindayiz. Hem ithal farkl iireticilerin tiriinlerini
kullaniyoruz hem de kendimizi gelistirmeye ¢alistyoruz" (F7).

Siirdiiriilebilirlik

Akilli tarimda amag degiskenligin yonetilmesidir. Tarimsal iiretimde uygun teknolojiler kullanilarak iiretim
yapilan alanlarla ilgili detayli veriler elde edilmekte, heterojenlik yonetilerek optimum girdi kullanimina izin veren
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tarimsal iiretimde dogru miktarda girdi kullanarak, girdiler en aza indirilmekte ve gelirde artis saglanmaktadir
(Tirkseven ve ark., 2016). Tiirkiye’de tarim alanlarinin dagimnik, pargali ve yerlesim alant diginda olmasi kontrolii
zorlagtirmaktadir. Bu yiizden teknoloji kullanimi 6nem kazanmistir. Giiniimiizde birgok iilke tarimda yenilik¢i
teknolojileri tercih etmektedir. Tarim sektoriinde 6zellikle kablosuz teknoloji uygulamalar1 yayginlagsmistir (Cakmak
ve Mercan, 2017). Akilli tarim; teknolojiyi kullanarak uygun zaman ve yerde dogru yontemleri kullanarak ¢evreye
verilen zarar1 azaltan, siirdiiriilebilir tarimsal tiretimi destekleyen, verimi ve buna bagli olarak ¢ift¢i gelirini arttirmayi
amaglayan, bilgi ve teknolojiye dayali bir tarim yodnetim sistemidir (Boz Yilmazer, 2023). Arastirmada literatiire
paralel sonuglar elde edilmistir.

"Biz doganin heterojenligini yonettigimizde ne saglyoruz? Bir girdi kullaniminda optimizasyon sagliyyoruz,
dogru yere dogru miktarda girdi uygulamis oluyoruz. Bunun getirisi; bir kere oncelikle agronomik olarak en dogru
yaklasim, yani uygulama yapiliyor ve iiretim yapuliyor. Ikincisi ekonomik olarak gerekmeyen yere gerekmeyen
miktarda ya da fazla miktarda girdi uygulayp onun ¢ope gitmesini ekonomik olarak engelliyoruz"(A2).

"Tarimda ister bitkisel iiretim olsun, ister hayvansal iiretim olsun iiretimi maksimize etmek istiyoruz. Hem
kalite bakimindan hem miktar bakimindan. Tabi insan giicii de pahali bunu da minimize etmek hem de en uygun
zamanda, en uygun sekilde yapmak icin akilli tarim uygulamaya giriyor ve giin gectik¢e de uygulamast artiyor" (A8).

"Eger tarimdan bahsediyorsak; biliyorsunuz siirdiiriilebilir tarim kavrami var. Bir seyin siirdiiriilebilir olmasi
icin yasamasi gerekiyor. Maalesef su anda diinyada 24 milyar ton toprak her yil ¢éllesiyor. Bunun ana sebebi
topraklarin altini gérmeden, oradaki verileri toplamadan, su ve giibre kullanimi, asirt su kullanimi, asirt giibre
kullanimi sentetik giibre kullanimi, bu bitki hastaliklarini da arttiran bir faktor. Béyle yapildigi zaman hem yeralti
sulart kirleniyor hem de topraklardaki ézellikle ilk 5 ¢cm-10 cm deki bakteri ve mikroorganizmalar yok oluyor.
Dolayisiyla buradaki bakteri ve mikroorganizmalar yok oldugunda toprak olmiis oluyor. Yani toprak tamamen canli
bir varlik ben buna siiper bir mikroorganizma diyorum. Toprak oldiigiinde ¢ollesiyor" (F1).

"Diinyadaki biitiin hidrolojik ¢evrim, su ¢evrimi ve meteorolojik olaylar, iklim degisimi tamamen kiiresel
bazda. Dolayisiyla biitiin diinyay: etkileyen faaliyetlerden bahsediyoruz. Bu faaliyetlerin biitiinciil bir bakis agisiyla,
biitiin diinyaca kabul edilmis bir takim dogayt koruyan kurallar gergevesinde yiiriitiilmesi gerekiyor. Bunun
yiirtitiilmesinde dijital teknolojiler tabii ki onderlik yapacaktir'" (F1).

Cizelge 2. (Devam) Akademisyenlerin ve firma yetkililerinin akilli tarim uygulamalan ile ilgili goriisleri

Table 2. (Continued) Opinions of academicians and company officials on smart agriculture applications

Akademisyenler ve Firma Yetkilileri
1I. II1.

1. Kod Kod Kod Tammlayici Veriler
Miiteah "Biiyiik isletmeler halihazirda yatirim yapti, yapiyorlar ama gene de yayabilmek icin orta élgekli ya da
hitlik kiigiik dlgekli igletmelerin de bundan yararlanmasi gerekiyor. Bunun i¢in farkli is modellerinin, hizmet
yollarmin gelistirilmesi gerekiyor. Bunlardan bir tanesi miiteahhitlik hizmetleri yani hizmet verme" (42) .
" Birbirlerine yakin 3-5 aile, isletmelerinde en azindan iste sulama sistemleri iizerinden érnek vereyim.
« 2 g Sulamada 10 dekar 20 dekar 30 dekar yan yana gelip tek filtre sistemi ile daha ekonomik olarak herkes tek
E GEJ = tek filtre sistemi alacagina daha biiyiigiinii ortak alirsiniz, pek ¢ok hizmeti 3-4 aile birbirine yardimct olarak
2, g © Q getirir. Ortak kullanimi amaglarsak bence daha ekonomik olarak, daha yaygin olarak kullanimi saglariz"
= 2
= = (A4).
= =]
E'>}13 C%O Koonera- "Ciftcilerimizde birileri yapsin, ben goreyim, ondan sonra yapayim kismi ¢ok var. Ciftcilerimizin biraz daha
; ' t? N egitilmesi, bir arada hareket etmeyi saglayabilmesi lazim. Ashinda orgiitlenmede sikinti; orgiitiin iyi
calisiyor olmasi lazim” (F2).
5 "Sirketler veya iiniversiteler devletle beraber ¢alisilirsa bundan bir siibvansiyon toplu uygulamas: ebette ki
= ¢cikacakr. Tarim 1l Miidiirliikleri ve lice Miidiirliiklerinde ¢alisan arkadaslara nasil olacagini gosterecek
< firmalar, uygulamaswm. 1l Miidiirliikleri, llce Miidiirliikleri ne yapacak; ortak ¢alisacak cifici ile birebir
- temasa gegecek, gerektiginde bu akilli tarim uygulamalari peyderpey yapilacak” (43).
Yayginlastirma
Orgiitlenme

Bazi mevsimlerde olusacak isgiicii sikintilart miiteahhitlik hizmeti ile ortadan kalkmaktadir. Bu sayede makine
yatirimlar1 azalmakta ve zamana bagl islerde diizelme saglanmaktadir. Ancak bagimsiz hareket etmenin ortadan
kalkmas is riskini arttirmaktadir. Miiteahhitlik hizmeti ¢ift¢inin para ihtiyacini azaltarak daha verimli alanlara yatirim
yapmasini ve sermaye faizi elde etmesini saglamaktadir. Baz1 donemlerde miiteahhitlik hizmeti kolay bulunmayacagi
icin hasatta kayiplar artmaktadir (Yilmaz ve Yildirim, 2016). Tarimda girdi fiyatlarmin yiiksekligi ve teknoloji
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kullanma zorunlulugu, 6zellikle kiiciik igletmeleri ortak makina kullanimma yoneltmektedir. Sosyal ve kiiltiirel
ozelliklerle birlikte tarimsal yapir ve ekonomik ozelliklerin dikkate alinmasi ortak makina kullanimii basariya
ulastiracaktir (Canakg¢r ve ark., 2023). Tiirkiye'de tarimsal orgiitlenmede, tarima hizmet sunan kamu kuruluslari,
kooperatifler, birlikler, ziraat odalari, vakiflar ve dernekler esas yapiy1 olusturmaktadir. Fakat bu olusumlar islevleri
ve yapilari geregi sektoriin gereksinimlerini kargilamakta yeterli olamamaktadir (Subagi ve Uysal, 2018). Arastirmada
ortaya cikarilan sonuglar akademik calismalarla paralellik gostermekle birlikte bazi donemlerde ortak makine
kullanimiin herkesin ayni zamanda ihtiya¢ duymasina bagli sorunlar ortaya g¢ikaracagi tespit edilistir. Ayrica koy

sagim merkezlerinin yetistiricilerde hastalik riskleri agisindan endise olusturdugu sonucuna ulagilmistir.

Cizelge 2. (Devam) Akademisyenlerin ve firma yetkililerinin akilli tarim uygulamalan ile ilgili goriisleri

Table 2. (Continued) Opinions of academicians and company officials on smart agriculture applications

Akademisyenler ve Firma Yetkilileri

1I. 1I1.
I. Kod Kod od

=

Tammlayic1 Veriler

Rekabet

"Kiiresellesme ile ozellikle bilisim teknolojileri bu konuda olayr ¢ok hizlandirdi. Lokalde
kendi ézelimizde yasadigimiz olaylari kiirenin biitiiniinden farkli degerlendirme sansimiz
yok. Kiiresel diizeyde gerceklesen tiim degisimler bizi dogrudan etkiliyor. Iste ben Tiirkiye'de
tiretiyorum, benim fiyatim ¢ok yiiksek olsun. Ciinkii onu yonetemezsiniz. Artik rakibiniz
Giiney Amerika'daki diger bir ¢iftci, lokasyon bagimlilig ortadan kalkti" (42).

Planlama

Tarimsal
Egitim

"Tiirk tarimi hakkinda Ziraat Miihendisi olmayan, meslegi olmayan bir siirii insan
konuguyor. Hi¢ topragi ellememis, topraga tohum koymamis, pamugu tarlada gérmemis
insanlar geliyor, konusuyor. Ha saygi duyuyorum ama ben bu isin egitimini almis goniil
vermig insanlarin one ge¢mesini istiyorum" (F5).

Maliyet

"Maliyet ve zaman. Maliyeti ok yiiksek. Ozellikle deneme yapmamiz lazim, en iyi
malzemeleri kullanmamiz lazim. Tasarim ¢ok dnemli. Bunu kiigiiltmemiz lazim. Hayvanin
boynunda, ayaginda olacak, ne bileyim sagim hanede, aym zamanda tiim fonksiyonelligini
tamamlayacak, gidaya uygun olacak. Bizim kriterlerimizden biitiin bunlari bir arada
toparlamak icin belli bir maliyet gerekiyor, son iiriin de maliyetli oluyor” (F7).

Mevzuat

"Simdi akilli uygulamalarin bir kere kredilendirme belgesinin alinmasi gerekiyor.
Kredilendirme belgesi almak i¢in Bakanlhiga bir dilekge ile basvuruyorsunuz, o da ilgili
yerlere yonlendirip test deney raporlarimn diizenlenmesini gerektiriyor. Fakat bizim yiiksek
teknolojiye sahip iiriiniimiiz tamamen %97,34 oraninda milli iiretiliyor, bu milli iiriin icin
kredilendirme belgesine basvurdugumuzda bize séoyle bir yanit geldi; mevzuat, yonetmelik
heniiz buna uygun degil ve bu testi yapacak bir laboratuvar yok" (F1).

Sorunlar

Politika
Kalifiye
Isgiicii

"En biiyiik sorunumuz bu kalifiye isgiiciinde de sikinti yasiyoruz. Su son dénemde
Tiirkiye'deki ekonomik kosullar belli, yazilimcilarin alacagi iicretler belli, firmanmn
verebilecegi iicretler belli. Ama yazilimcilara yurt disindan freelance isler geliyor. Soyle bir
proje var, yazilimini yapman lazim. Ben sana 2000 dolar para gonderiyorum. 2000 dolar
Firma igin problem degil. Ama 2000 dolar buraya geldigi zaman 30.000 TL para yapiyor.
Adam bir hafta ¢alisiyor parasini aliyor. " (F2).

Disa
Bagimli-
lik

"Teknoloji pahali, bunun pek ¢ok kismini zaten iiretemiyoruz. Cin'den aldigimiz iiriinlerin
yazilimini yapabiliyoruz sadece"” (F2).

Denetim

"Cifi¢i bunun ayrimina varamiyor. Sektor bu konuda gayet bilingsiz, kirli veri iireten dijital
teknolojilerin yayginlasmasin bir kere bir iist etik kurul onlemeli. Fakat o iist etik kurulunda
cok iyi egitim gormiis olmasi lazim dncelikle kavrayabilmesi igin" (F1).

Orgiitlen-
me

“Kii¢iik isletmelerin miinferit olarak adaptasyonu maliyetli olur diye diisiiniiyorum. Ama
kiiciik isletmeler belli organizasyonlar icerisinde toplanir ise topluca bunlara uygulatmak
daha yerinde olur diye diistiniiyorum. Orgiitlenme gibi” (45).

Destekle-
me

“Tarim Bakanhg destekler veriyor. Iste dekar basina giibre destegi, mazot destegi, fark
destegi, tohum destegi, bircok destekler var. Bunlar tartisilan konular, yeterdi yetmezdi iste
giiniinde verilmiyor. Mesela bu konuda dijitallesme konusunda béyle bir destek verilebilir"
(F5).

Coziimler

Ar-Ge

"Tarim zaten farkl disiplinler arasi bir calismadir. Yonetimden bahsediyorsak, pazarlama,

finansman, Ar-Ge, lojistik vb; konularin da ¢ok ivi bilinmesi gerekir. Ustelik tiim miihendislik
alanlar: da (makine miihendisleri, bilgisayar miihendisleri, elektrik elektronik, yazilimcilar)
tarim sektortiniin gelisimine katkida bulunmalidir ve bulunmaya baglamuglardir” (410).

Yerli
Uretim

"Yayginlagtirilmasi i¢in bir kere bu teknolojiyi iiretmeniz lazim. Bizim her sey simdi
disaridan ithalata bagh. Yani sensorleri iiretmeliyiz, yazilimlart iivetmeliyiz, kullanilan
ekipmanlari iiretmeliyiz ki hani daha ekonomik olarak bulabilelim. Simdi dolarmn euro'nun
yiikselmesi cihazlarin alimini neredeyse 2- 2,5 kat arttirdi. Diisiindiigiimiizde teknolojiyi
tiretmiyorsaniz sizin i¢in pahali biz iiretirsek daha ekonomik olabilir” (A4).
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"Ciftci orgiitleri devrede olursa, bu ¢ifici orgiitleri iyi yonetilirse ve tiyeler érgiitiine sahip ¢ikarsa Tiirkiye'de
bunun érnekleri vardir, bu érneklerin ¢cogalmas: miimkiindiir. Dolayisiyla bu biraz da tabii ki bir devletin yani merkezi
yénetimin (yerel yonetimleri cok 6nemsiyorum) dogru politikalar uygulanmasiyla hepsinin ¢éziimii vardir" (A6).

"Otomatik diimenleme sistemlerinde soyle bir sey vard ilk yillarda, Iste biz iki ortak aliriz kullaniriz, parayt
yart yariya béleriz. Fakat otomatik diimenleme sisteminde bu olay olmadi. Ciinkii adam ayni bolgede, ayni kdyde ise
2 ¢iftciye de ayni anda bu cihaz lazim. Yagmur gelecek, ekim zamaninda topragin tavi kagmasin v.s. oldugu i¢in
otomatik diimenleme sistemlerinde miiteahhitlik olabilir ama ortak iste makine kullanimi v.s. olmaz. Ciinkii ayni anda
iki kisiye de lazim olacak veya 3 kisiye ayni anda lazim olacak. Ekim zamamnda saatler bile ¢ok énemli, Iste topragin
tavt geliyor, yagis geliyor, tav kagmasin v.s. gibisinden otomatik diimenleme de biraz sey ama drone da veya baska
bir sey de bizim teknolojilerde makine parki olabilir" (F3)

"Tiirkiye'de son 10-15 yildir koy sagim merkezleri uygulamasi buna iyi bir érnektir. Her koy hanesindeki 2-3
hayvandan olugan 200 hayvan bir kéy sagim merkezinde ortaklasa sagilabiliyor. Ama biitiin mesele burada hayvanlar
arast kontaminasyon ve onun sahibinin giivenini kazanmak. Burada da teknolojiden yararlanilr, biitiin hayvanlardan
sagilan siitiin niteligi ve niceligi bilgisayar destekli sistemlerle ¢éziimlenir, o teknolojiye herkesin de giiveni saglanmag
olur" (A6).

Politika
Planlama

Giiniimiizde gelistirilen akilli tarim teknolojileriyle giibre ve zirai miicadele ilact kullaniminin azaltilmasi, su
tasarrufu saglanmasi, erozyonun dnlenmesi, karbon ayak izinin azaltilmas: siirdiiriilebilirlige katki saglamaktadir.
Bunun i¢in de akilli tarim uygulamalari iiretim planlamasi, veri toplama, girdi optimizasyonu vb. alanlarda
kullanilmaktadir. Bu nedenle diinyada birg¢ok teknoloji firmasi bu teknolojilere yatirim yapmakta ve yeni girisimler
olusturmaktadir (Agizan ve ark., 2022). Tiirkiye'de toplumsal ve kiiltiirel yap1 geng niifusun varligina dayanmaktadir.
Genglerin karsilagtigi en énemli sorunlar issizlik, yiiksek fiyatlar, yoksulluk ve gelir dagilimindaki adaletsizliktir
(Bayhan, 2013). Bu nedenle sehirlerin ¢ekiciligi kirsal bolgedeki genglerin tarimi ve kirsal alanlart terk etmesine
neden olmaktadir (Bal ve ark., 2023). Arastirmada bilimsel ¢aligmalara benzer sonuglar elde edilmis olmakla birlikte,
ziraat mithendisligi egitimi alan kisilerin bir adim 6ne ¢ikarak tarim hakkinda fikir beyan etmesi gerektigi tespit
edilmistir.

"Gergek zamanli okuma yapmali bir akilli uygulama ve kesinlikle AI'dan yararlanmali. Yani sensorlerden de
kirli veri gelmemeli, sensorler gercekten dogru veriyi veri tabanina tasimali ve bu veriler dogru yonlendirmelerle,
yazilimlarla AI’ya bizlerin insan géziiyle ya da insan eliyle yapamayacagimiz hizda ¢oziimler tiretmesi, paradigmalar
tiretmesi ve bunun uygulamasini sezonda c¢ificiyi takip ederek yapmasi, yani tam anlamiyla siber-fiziksel bir yapidan
bahsediyorum. Ciftci ile biitiinlesmis bir yapidan bahsediyorum. Ama eger cihazlar satiliyor, ¢iftciye bu veriyi al sen
kendin degerlendir diyorsak ki piyasanin %90°1 bu sekilde, ben orada herhangi bir fayda saglayacagini sanmiyorum.
Su an onun icin ciddi bir egitim ve kiiltiir altyapisi lazim. Bu altyapr maalesef iilkemiz i¢cin konugmuyorum diinyada

yok" (F1).

"Teknolojinin gelismesi istihdami aslinda azaltmaz, farkl yonlere dogru cevirir. Drone kullanan pilotlar
ortaya ¢ikti. Bunlarin ehliyetlerini alabilecekleri kurslar ortaya ¢ikti" (F3).

Sorunlar

Hassas tarimin oniindeki bazi engeller yatinm diizeyine gore uygulamalardaki artisin yavas ve sinirlt olmasi,
teknik uzmanlik eksikligi, veri kalitesi ve kirliligi, bilgi ve teknolojik bosluklar, kurumsal ve alt yap1 kisitlamalari,
giivenlik sorunu, gizlilikle ilgili endigeler, fiyat; vb. zorluklardir. Tarimda Al bir¢ok alanda (ekim, dikim, ilaglama,
giibreleme, hasat, isleme, paketleme; vb.) kullanilmakta olup; bu kullanim yavas bir seyir izlemektedir. Yiiksek
yatirim maliyetleri ve bu konudaki egitimin yetersizligi yayginlagsmanin 6niindeki en 6nemli engellerdir (Cakmakg1
ve Cakmake1, 2023). Tiirkiye adina akilli tarimda yatirim maliyetlerinin yiiksekligi, altyapr ve dijital okuryazarlik
yetersizligi, yanlis politikalar gibi nedenlerle tarimin dijjitallestirilmesinde zorluklar yasanmaktadir. Tarimla
ugrasanlarin yasinin ileri olmasi teknoloji kullanimini sinirlandirmakta, yetersiz telekomiinikasyon altyapisi nedeniyle
hizmetler istenilen verimlilikte alinamamaktadir. Ayrica topografik sartlara, farkli bolgelere, liretim faaliyetlerine
uygun sistemler gelistirilmedigi i¢in yerelde akilli tarim uygulamasi kullanimi diisiik seviyede kalmaktadir (Agizan
ve ark., 2022). Arastirmada ortaya konulan sorunlar Tiirk tariminin temel sorunlariyla benzerlik gostermektedir.
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"Dronla ilaglama olayinda yan yana iki tane tarlanin ayni anda drone kullandigini diisiiniin. Burada yan
tarafta olacak olan bir herbisit veya bagka bir ilaglama diyelim diger tarafa zarar verecektir elbette ki. Bu ornegin
dronun dongiisel bazda kullamilmasi i¢in belli regiilasyonlara ihtiyag var. Bir tanesi bu kismi devletin bir yonetmelik
koymas: gerekiyor. Ikisi ayni anda tarlada ilaglama yapamazsiniz gibilerinden. Dronla ilaglama yaparken de belli
yiiksekliklerin konmasi gerekiyor. Bu aradaki ozellikle ilaglamadaki yan tarlaya kagan ilaglarda bulasma dedigimiz
riskler s6z konusu" (A3).

"Tiirkiye'de su anda akilli makinalarin kullamimina yénelik disa bagimliligimizdan kurtulmak anlaminda en
onemli eksigimiz donanimlar. Onun disinda yazilim filan onlarda ¢ok iyiyiz. Bu anlamda komponentlerin, bilesenlerin
Tiirkiye'de yapilmas: yani yerlilestirilmesi, millilesmesi olayinda eksigimiz ¢ok fazla ama bu tiim diinya igin gegerli.
Uretmenize gerek duymayacak ucuz ¢oziimler diinyada birileri verdigi zaman siz yapmaya kalktigimizda ok pahaliya
mal oluyor. Dolayisiyla o anlamda ¢ok iyi bir iilke politikast uygulanmasi gerekiyor. Bu konuda bu komponentleri
yapanlarin harcayacagi paranmn karsilanmasi gerekiyor. Yani yapilan bir Ar-Ge 'nin sonucunda ¢ikan iirtiniin mutlaka
pazarlanabilmesi yani satin alma garantisi olmast gerekiyor" (A6).

Coziimler

Geligmis iilkeleri teknolojik agidan yakalamak i¢in yalnizca yeni teknoloji ve bilgilerin transferi yeterli
olmamaktadir. Bu teknolojilerin {ilke sartlarina uyumlu hale getirilmesiyle teknolojik kapasite birikimi
arttirilabilmektedir (Dogan, 2021). Her alanda oldugu gibi tarimda da Ar-Ge galismalart 6nemli bir konudur. Akilli
tarim uygulamalari kamu, sanayi ve iniversite isbirligi ile tesvik edilmeli, uzun vadeli hibe, destek ve krediler
saglanmalidir. Su anda Tiirkiye teknolojide ¢ogunlukla diga bagimlidir. Yerli tarim teknolojilerinin iilke ihtiyaglari
dogrultusunda iiretimi desteklenmeli, en kisa siirede akilli tarimla ilgili kurum ve kuruluglar bir araya gelmel,
izlenecek tilkesel dijital yol haritas1 belirlenmelidir. Akilli tarim konular: ziraat fakiilteleri basta olmak tizere gerekli
goriilecek egitim kurumlarinin miifredatlarina eklenmelidir (Akilli ve ark., 2019). Giiniimiizde sanayi 4.0, Al
giindemde yerini almigken Tiirkiye bu gelismelerin gerisinde kalmamalidir. Tarimsal girdilerde disa bagimlilik (ilag,
giibre, tohum), tarim makinalar1 ve kalifiye eleman sorunlari yapilacak Ar-Ge c¢aligmalariyla ¢oziilebilecektir (Boz
Yilmazer ve Tunalioglu, 2020). Tiirkiye’'nin siirekli degisen diinya ekonomisinde dne ¢ikmasi i¢in tarimda yiiksek
maliyetli kisa ve orta vadeli politikalar yerine uzun vadeli destekleme politikalarina gegmesi gerekmektedir. Boylece
diinya ile entegre ve rekabet edebilecek duruma gelebilecektir (Semerci, 2019). Nitekim aragtirmada da daha 6nce
yapilmis olan bilimsel ¢alismalara benzer ¢oziim Onerileri ortaya konulmustur.

"Yararh dijital teknolojilerin temelinde bana gore ilk once bir sahaya ozel ¢oziim tiretebilmeli, iki bilingli
toplum olusmasina katkr saglayabilmeli, ii¢ bunu yapabilmesi i¢cin egitim materyali olarak da kullamilabilmeli"(F1).

"Bir de yerli teknolojinin gelistirilebilmesi igin desteklerin ileriye doniik bir vizyonla yapilmasi lazim. Yani iste
ontimiizdeki 2 yil ya da 3 yil sonra ben su teknolojik arag iiretenlere destek verecegim ve bunun yerlilerine destek
verecegim gibi bir politika belirlediginizde firmalar da buna rahatlikla yatirim yapabilirler" (A2).

"Akully tarim uygulamalarinda bilimsel agidan bir¢ok konu detayli bir sekilde ele alinmakla birlikte, bu
teknolojilerin kullaniminda “etik konulari” oldukga zayif kalmaktadir" (A11).

SONUC

Diinyada kiiresel capta yasanan ve tarimi dogrudan ilgilendiren bazi sorunlar, gelecekte gida giivencesinde
tehlikeler yasanacagi endiselerini arttirmaktadir. Cilinkii insan beslenmesi tarima dayalidir ve gida giivencesi i¢in
tarimda miktar ve kaliteli tiretimde siirdiiriilebilirlik gereklidir. Nitekim bu arastirmada, bir¢ok akademisyen (bilim
insan1) ve 6zel sektdrdeki tarim temsilcilerinin (firma yoneticileri) konu iizerinde ciddi bir bicimde ¢aligtig1, mevcut
ve olas1 sorunlara ¢dzlim arayis1 igerisinde olduklari tespit edilmistir.

Universite-Sanayi isbirligi cercevesinde akademisyenler tarafindan ortaya konan iiriinlerin sahaya
uygulanmasi teknoloji firmalar1 tarafindan gerceklestirilmeli, Ar-Ge ¢aligmalari sonucunda elde edilen akilli tarim
uygulamalari sahaya 6zel ¢oziimler sunmalidir. Ayrica bu iiriinlerin ticarilestirme agamasi biiyiik 6nem tasimakta olup
tescillerinin yapilarak korunmalari saglanmalidir.

Aragtirmada akilli tarim uygulamalarinin yayginlastirilmasi ve siirdiiriilebilirliginin saglanmasinda tarimsal
amacli Orgiitlerin 6nemi hem akademisyenler hem de firma yetkilileri tarafindan dile getirilmistir. Hatta bazi
desteklemelerin ¢ift¢i orgiitleri araciligryla kullandirilmas: ¢iftgilerin orgiitlerine sahip ¢ikmasini saglayacaktir. Ayni
zamanda tarim teknolojilerine yonelik desteklemelerin ileriye yonelik olarak agiklanmasi yerli teknolojilerin
gelismesinde etkili olacaktir.
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Akilli tarim uygulamalarinda akademi ve 6zel sektoriin rolii

Ayrica c¢ok kisa bir gegmise sahip olan akilli tarim uygulamalar1 konusunda Ar-Ge calismalarinin saglikli ve
giivenilir olarak yapilabilmesi igin yasal diizenlemeler ivedilikle yapilmali, uygulamada ilgili kurum ve kuruluslar
tarafindan takiplerinin de yapilarak bu konuda yaniltict ve kirli bilginin yayilmasinin 6niine gecilmelidir.
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Purpose: The main objective of this research is to reveal the economic contribution of each link of the value
chain in dried fig and chestnut production. In this context, it aims to measure and analyze the economic
contribution of these products to the province of Aydin by examining all actors in the value chain, including
producers, intermediaries, processors and exporters in dried figs and chestnuts.

Design/Methodology/Approach: The material of the research consists of fig and chestnut actors who
contributed to the value chain in the districts and villages of Aydin between February and July 2022. A total
of 241 survey data were used in the study, including 90 dried fig producers, 81 chestnut producers (171
producers in total), 20 dried fig intermediaries, 20 chestnut intermediaries (40 intermediaries in total), four
dried fig processors, three chestnut processors (seven processors in total), 20 dried fig exporters, three chestnut
exporters (23 exporters in total). In calculating the value chain, gross margin, absolute marketing margin,
relative marketing margin, value added and proportional margin of value added calculations were used.

Findings: In the first step in the proportional distribution of dried figs by actors, intermediaries have the
highest share (73.4%), while processors have the highest share (69.91%) in chestnuts. According to the
calculated absolute marketing margins, the marketing margin of dried fig processors is 66.09 TL/kg and the
marketing margin of chestnut processors is 74.78 TL/kg. In both products, processors have the highest relative
marketing margin, while producers have the highest proportional margin of value added.

Originality/Value: It is the first study to quantify the value chain of dried figs and chestnuts.
Key words: Value Chain Analysis, marketing channels, marketing margin.

Kuru incir ve kestanede Deger Zinciri Analizi: Aydin ili érnegi

Ozet

Amag: Bu arastirmanin temel amaci, kuru incir ve kestane liretiminde deger zincirinin her halkasinin
ekonomik katkisini ortaya koymaktir. Bu kapsamda kuru incir ve kestane Ozelinde iireticiler, aracilar,
isleyiciler ve ihracatgilar olmak lizere deger zincirinin tiim aktorleri incelenerek, bu iiriinlerin Aydin iline
saglamis oldugu ekonomik katkilarinin 6lgiilmesi ve analiz edilmesi amaglanmaktadir.

Tasarim/Metodoloji /Yaklasim: Arastirmamin materyali, 2022 yili Subat-Temmuz aylarinda Aydin’in
ilgeleri ve koylerinde deger zincirine katkida bulunan incir ve kestane aktdrlerinden toplanan verilerden
olusmaktadir. Calismada 90 adet kuru incir tireticisi, 81 adet kestane iireticisi (toplam 171 adet iiretici), 20
adet kuru incir aracisi, 20 adet kestane aracisi (toplam 40 adet araci), dort adet kuru incir isleyicisi, ii¢ adet
kestane isleyicisi (toplam yedi adet igleyici), 20 adet kuru incir ihracatgisi, ii¢ adet kestane ihracatgisi (toplam
23 adet ihracatgr) olmak iizere toplam 241 adet anket verisi kullanilmistir. Deger zincirinin hesaplanmasinda;
briit marj, mutlak pazarlama marji, nisbi pazarlama marji, yaratilan deger ve yaratilan degerin oransal marji
hesaplamalarindan faydalanilmstir.

Bulgular: Kuru incirin aktorlere gore oransal dagilimindaki ilk basamakta en yiiksek pay1 (%73.4) aracilar
alirken, kestanede ise en yiiksek payr (%69.91) isleyiciler almaktadir. Hesaplanan mutlak pazarlama
marjlarma gore kuru incir isleyicilerinin pazarlama marji 66.09 TL/kg, kestane isleyicilerinin pazarlama marj1
74.78 TL/kg’dir. Her iki iiriinde nisbi pazarlama marjina gore en yiiksek orana sahip aktor isleyiciler; yaratilan
degerin oransal marjina gore en yiiksek orana sahip aktor ise iireticilerdir.

Ozgiinliik/Deger: Kuru incir ve kestanenin deger zincirini niceliksel olarak ortaya koyan ilk ¢alismadir.

Anahtar kelimeler: Deger Zinciri Analizi, pazarlama kanallari, pazarlama marji.
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INTRODUCTION

Although the foundations of the concept of value were treated by Aristotle as use value and exchange value
in the periods before BC (Fleetwood, 1997); value chain has begun to be considered as a concept and objective to
understand and analyze industries (Peppard and Rylander, 2006).

The term value chain was first coined by Michael Porter (1985) in the 1970s and 1980s as an attribute reflecting
the added value of business processes within the boundaries of the company. The value chain is a concept that refers
to the process starting from the idea of a product or service, its production at various levels, its delivery to the final
consumer and its disposal (Kaplinsky, 2000). According to Porter, the value chain is the most basic tool for
systematically analyzing all of a company's operations in the integration process, which he considers a key factor in
gaining competitive advantage. The most important aspect of the value chain is that it is a set of activities that create
value for any firm in any industry, from the basic sources of raw materials to the final goods and services distributed
to customers (Shank and Govindarajan, 1992). However, the value chain can also be seen as a means by which new
modes of production, technologies, logistics, business processes, new organizational relationships and new networks
are introduced (Ivarsson and Alvstam, 2005; Trienekens, 2011).

The purpose of value chain analysis is to create an innovative approach in the chain by developing products
and services that meet the demand of the end consumer and that they are willing to pay for (Aktoprak, 2019).
Although the value chain concept and the supply chain concept have similarities, the supply chain is defined as the
coordination and cooperation between channel partners such as intermediaries, third parties, service providers, and
customers, emphasizing the steps related to production and distribution (Pundir et al., 2019).

Value chain analysis (VCA) has become a widely used approach to thoroughly examine a sector and understand
the capitalist dynamics within the chain (Ozalp and Oren, 2023). Value chain analysis provides critical support to
decision makers in making strategic decisions, such as identifying which operations should be developed or outsourced
in order to gain competitive advantage and assessing the position of economically significant industries in the face of
global competition (Eraslan et al., 2008). In addition, value chain analysis helps formulate business strategies that
adapt to technological changes and the intense competition that results from these changes (Billings et al., 2004).

In agriculture, the value chain is formed as a result of the value created when agricultural products pass through
certain stages during the harvesting of agricultural products from the field or during their delivery to consumers
through a process (Ozalp and Oren, 2016). It is well known that in developing or developed countries, farmers have
the smallest share of the value created in the agricultural value chain. Since value chain analysis can clearly show the
actors' share of value, it can be a guide for agricultural policies (Alemdar, 2008). It is extremely important that the
links become stronger to ensure that producers, consumers, intermediaries and other actors are economically affected
by these links in close proximity to each other. Increasing the number of value chain studies in agriculture is
particularly important for the development of producers living in rural areas. Rural development refers to the process
of improving the quality of life of people living in rural areas (Armagan et al., 2012). If the agricultural products
produced by people living in rural areas can be transported to the right marketing channels through the agricultural
value chain, then the development of producers can be achieved.

There have been numerous value chain analysis studies conducted in the agricultural sector. However, many
of these studies rely on qualitative analysis based on the value chain model developed by Porter and tend to focus on
the structure of the sector, often lacking quantitative analysis. For example, the study by Chandra and Kumar (2021)
examined the value chain of the medicinal and aromatic plants and herbal health products sector in Uttarakhand, along
with the roles and contributions of stakeholders. Sirin (2020) highlighted the concept of value chain in agribusiness
systems, emphasizing the great need for establishing agribusinesses in the sector and noting that the value chain serves
as a fundamental tool to prevent problems in any part of the business. Biilbiil (2011) examined the sectoral status of
citrus fruits, which have a significant position in the fresh fruit trade in Turkey and globally, and investigated the
sustainable competitiveness by following the value chain analysis methodology of the Turkish patented Finike orange.
Ozdogan (2009) conducted a value chain analysis of the table olive sector in Turkey and examined the problems
encountered in implementing the ISO 22000 food safety management system. There is a need for value chain analysis
that incorporates quantitative methods to improve the current state of the agricultural sector in Turkey (Ozalp and
Oren, 2016). Therefore, this study aims to provide a quantitative analysis of the value chain of figs and chestnuts in
Aydin based on interviews with producers, intermediaries, processors, and exporters of these products. In this respect,
the study is original as it fills a gap in the literature.
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Turkey ranks first in the world's dried fig production with a 58% share and 85,500 tons of dried fig production
in 2020-2021 period (International Nut and Dried Fruit [INC], 2021). Aydin's share in Turkey's dried fig production
in the 2019-2020 period is 81% (Anonymous, 2019). In chestnut production, Turkey ranks fourth in the world with a
share of 3.02% and a production of 72,655 tons (Food and Agriculture Organization of the United Nations [FAO],
2022). Aydin ranks first in chestnut production in Turkey with a share of 39.33% (Turkish Statistical Institute [TUIK],
2022). Dried figs and chestnuts are of great economic importance for Aydin province. Conducting value chain analyses
of these economically important agricultural products, in order to identify at which stage of the chain they gain value,
is of great importance for both producers and other stakeholders. In this study, figs and chestnuts, which are socio-
culturally important for Aydin, are considered together. This is because figs and chestnuts are grown in similar
locations and the altitudes where figs cannot be grown are suitable for chestnut cultivation. It is of great importance
for both producers and other stakeholders to carry out value chain analysis of these economically important
agricultural products and to show in which link of the chain these products gain value.

The main objective of this research is to reveal the economic contribution of each link of the value chain in
dried fig and chestnut production. In this context, it aims to measure and analyze the economic contribution of these
products to Aydin province by examining all actors of the value chain, including producers, intermediaries,
processors and exporters.

The study is divided into four sections. Section 1 provides information about the value chain analysis and the
main objective of the study. Section 2 explains the materials and methods of the study. Section 3 presents the findings
related to dried figs and chestnuts. The conclusion summarizes the main findings of the study.

MATERIAL and METHODS
Material

The main material of this research consists of data for the year 2021 obtained from producers in villages
where fig and chestnut are produced in Aydin, fig and chestnut intermediaries, processors and exporters in Aydin.

Surveys were conducted with fig producers in the villages of Bozdogan, Buharkent, Germencik, Incirliova,
Kosk, Kuyucak, Nazilli, Sultanhisar and Yenipazar districts of Aydin. Similarly, chestnut producers were surveyed
in randomly selected villages in Nazilli, Sultanhisar, Bozdogan, Kosk, Kuyucak and Efeler districts.

The farms belonging to the producers were accepted as the main mass, and the farms included in the sample
were selected by the method described in the next section. The original data collected from these companies through
questionnaires were analyzed. These data were collected between February and July 2022. The questionnaires used in
this research were obtained from studies on the economy of figs, chestnuts and other agricultural products and value
chain studies of agricultural products by reviewing the literature.

The activities of the four actors covered in the study are as follows:
Producers: Farmers responsible for the cultivation of figs and chestnuts.

Intermediaries-collectors: Individuals called "gengelci" in the villages who collect the products from one or
more villages and deliver them to other channels, as well as "warehouse operators" who collect the products either
from the ¢engelci or directly from the villages through their own personnel and facilitate their delivery to exporters,
processors, or other channels.

Processors: Companies that transform raw figs and chestnuts into processed products (such as chocolate-
covered figs, fig chips, chocolate-covered chestnuts, and candied chestnuts).

Exporters: Companies that export figs and chestnuts.
Methodology
Data collection method

The number of farms was obtained from the farmer registration system data of the Aydin Provincial Directorate
of Agriculture and Forestry for 2021. Since an farm owner may have land in more than one neighborhood and district,
the subtotals of these farms were subtotaled in the Microsoft Excel program and duplicate values were eliminated. As
a result of this process, 12,633 farms producing dried figs and 3,612 farms producing chestnuts were accepted as the
main population, and the samples were selected and calculated from these two main populations. In the sample
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calculation for these two products, extreme values that distort the distribution were removed. After removing the
outliers, the number of fig farms was taken as 10,080 and the number of chestnut farms as 3,160. In addition, farms
with a size of less than 5 decares were not included in the sample because they do not contribute economically to the
value chain. The farms were divided into three groups as 5-19.99 decares, 20-39.99 decares and over 40 decares,
considering the previous researches and the size of the farms. The fig and chestnut farms were grouped according to
the size of the land of fig and chestnut producers, without distinguishing between villages and districts. Then, within
the farms of each group, random numbers were generated in MS Excel program and separate selections were made
for fig and chestnut farms as much as the sample volume. If the assigned number of farms could not be reached, the
farms one above or one below were interviewed. In the selection of the interviewed companies, the sample size was
calculated by drawing simple random samples from each stratum according to the following formula, with a
confidence level of 90% and a margin of error of 10% (Yamane, 1967);
Nog?z?

n= d%2(N-1)+02z2 M

In the formula; n= sample volume, N= number of farms in the population, 6> = population variance, z>=
confidence limit (90%), d= accepted margin of error (10%). As a result of the calculation, 90 fig growers and 81
chestnut growers were interviewed.

In the absence of official data on the number of intermediaries (traders), personal interviews were conducted
with a total of 40 intermediaries, including 20 dried fig intermediaries and 20 chestnut intermediaries, in the villages
and/or districts where farmers sell dried figs and chestnuts. The number of processors was determined using data from
the Aydin Chamber of Industry, and semi-structured interviews were conducted with all four fig processors and four
chestnut processors. The number of dried fig and chestnut exporters was obtained from the records of the Aydin
Commodity Exchange. According to this, there are 30 active dried fig exporters and five chestnut exporters. A
complete census of the exporters of these two products was planned and personal interviews were conducted with 20
accessible dried fig exporters and all three chestnut exporters.

Data analysis methods

This study uses the concepts of marketing margins, absolute marketing margins, and relative marketing
margins to calculate price transitions between players. Marketing margins are calculated as absolute marketing
margins and relative marketing margins (proportional marketing margins). The absolute marketing margin is
calculated as the difference between the prices of actors in different marketing channels (producers, intermediaries,
processors, exporters), and the proportional marketing margin is calculated as the ratio of the absolute marketing
margin to the retail selling price (Kinikli et al., 2019). Similar to the absolute marketing margin, the value created was
calculated from the price difference between actors (Alemdar, 2008; Ozalp, 2019). The proportional margin of value
added was found as a result of the ratio of gross margin to sales price.

For producers, the gross margin (gross profit) calculation was found by subtracting variable costs from the
gross production value (Acil and Demirci, 1984; Oriik et al., 2022), and this value was divided by the production
quantity to calculate the gross margin per kg. For other actors, the gross margin calculation was obtained by
subtracting the purchase price and variable costs from the selling price.

One-way ANOVA was used for data that followed a normal distribution, while the Kruskal-Wallis test was
used for data that did not follow a normal distribution. In addition, descriptive statistics (percentages, standard
deviation, etc.) were used to evaluate the data.

FINDINGS
Findings related to dried figs

Analyzing the socio-demographic characteristics of the fig producers, it was found that all of them were male,
their average age was 56.33 years, their average education was 6.33 years, their average experience in dried fig
production was 35.24 years, and the transfer of fig production gardens was 45.6% from grandfather, 31.1% from father
and 14.4% from great-grandfather. In addition, 8.9% of them had established their own fig gardens.

The analysis of the 20 dried fig agents interviewed shows that their average age is 45 years, with an average
education of 10 years, indicating that most of them are high school graduates. Of these intermediaries, 55% are
domestic marketers, while 45% are both producers and domestic marketers. In terms of legal status, 75% are sole
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proprietorships or family businesses, 20% are limited liability companies, and 5% are sole partnerships. On average,
these intermediaries have been in operation for 20 years. Furthermore, 80% of the companies are independent, 10%
are subcontractors and 10% are both independent and subcontractors. The average number of administrative staff is
two, with five permanent staff and eight temporary staff. An analysis of their facilities shows that 10% have packaging
equipment, 20% have a transport vehicle (such as a forklift), 20% have a warchouse, and 5% have air-conditioned
rooms.

Among the 20 dried fig exporters interviewed, 85% were male and 15% were female, with an average of 13.5
years of education, typically equivalent to a high school diploma, and an average age of 41.38 years. Of these
exporters, 15% were both producers and exporters, 10% were involved in production, export, and domestic marketing,
50% were exclusively exporters, and 25% combined exporting with domestic marketing. In terms of legal structure,
20% operated as sole proprietorships, 25% as joint stock companies, and 55% as limited liability companies. On
average, the companies had been in operation for 14.18 years, with 40% based in Aydin province. Additionally, 35%
of the companies operated independently, while 65% functioned both independently and as subcontractors.

The average number of administrative staff was 11, with two technical staff and one agricultural engineer.
Companies employed an average of 75 permanent staff and 165 temporary workers. Regarding managerial education,
30% of managers had completed primary school, 10% were high school graduates, 50% held university degrees, and
10% had completed postgraduate studies.

The study provides the following general data on the four fig processing facilities included in the analysis: the
mean age of the operators was 52.25 years; their average educational attainment was 11.75 years of schooling. The
facilities had been in operation for an average of 9.5 years. On average, each facility employed three administrative
staff members, one food engineer, eight permanent staff members, and two temporary staff members. Regarding
managerial qualifications, 25% of the managers held a middle school diploma, 50% had a high school diploma, and
25% were university graduates. In terms of legal status, 50% of the companies were classified as sole proprietorship-
family businesses, while the remaining 50% were registered as limited liability companies.

When the agricultural incomes of fig producers were analysed from a socio-economic perspective, it was found
that 45.6% of the farms had an income between 100,000 TL and 150,000 TL, 37.8% had an income of more than
150,000 TL, 15.6% had an income between 50,000 TL and 100,000 TL and 1.1% had an income of less than 50,000
TL. When the distribution of the costs of dried fig farms in obtaining one kg of dried figs was examined according to
the cost items, the highest cost item was harvesting labour with 40.22%, ploughing fields cost with 8.43%, hoeing
cost with 7.93%, pruning cost with 7.46%, and caprification cost with 6.11% (Table 1). Small-scale farms have higher
costs for fertilization, fertilization labor, and transportation compared to other business groups, while their
caprification and caprification labor costs are lower than those of other groups.

Table 1. Proportional distribution of dried fig costs per kg of dried figs (%)

Group 1 2nd Group  3rd Group General Kruskal Wallis

(01=39) (n=11) (1=40) (1=90) 222) Significance
Seedling planting costs ( 5406;; (111(.)'3(;2; ( 65021) ( 656656) 1,31 0,52
Ploughing fields costs (37;8 ( 48227) ( 49123‘; (388‘;?; 3,24 0,20
Hoeing costs (4?629) (6?4761) (37.4176) (47.i963) 1,59 0.45
Pruning costs (26.5(9552) (3?63;; (37.5732) (37.3456) 122 0,54
Fertiliser amount ( 558122) (32.'533 (2275;; ( 435665) 9,52 0,01 ***
Fertiliser labour costs (12’4176) (11,.6382) (112%6) (115507) 12,10 0,00%**
Amount of agricultural pesticides (006296) (1039;; (009279) (009‘16) 4,18 0,12

Significance level; *p < 0.10; **p < 0.05; ***p < 0.01 (The numbers in brackets indicate standard deviations.)

The average selling price per kg is 26.11 TL, variable cost is 11.21 TL and gross margin is 14.90 TL. There is
a statistically significant difference in sales price, variable cost and gross margin by farms groups (Table 2). Small
farms have higher selling prices and variable costs but lower gross margins compared to other farm groups.
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Table 2. Sales price per kg, variable costs, gross margin of farms

(i;‘:;g)l znglflrl")“p 3 r?ﬂf:g)“p (;’:::;f:)" F(2,87)  Significance
Sale price (TL/kg) (2260733) (2156265) (215675;; (2169101) 4.26 0.02%*
Variable cost (TL/kg) (12%5667) (12?'7266) (11%%5) (121 7281) 11.74 0.00%**
Gross margin (TL/kg) (1248%6) (1249979) (1254679) (124799(; 3.53 0.03**
Significance level; *p < 0.10; **p < 0.05; ***p < 0.01 (The numbers in brackets indicate standard deviations.)
Table 3. Number of producers from whom dried figs are purchased

N Minimum Maximum Mean Std. Deviation

Number of producers purchased 18 3.00 287.00 43.56 67.08
Number of producers with continuous purchases 19 0.00 250.00 33.11 56.30

The most common expenses of the intermediaries are fuel, followed by distribution, material costs (sacks,
crates, baskets, ropes, etc.) and warehouse rent. The cost per kg of the loss of value that occurs while the dried figs
are waiting in the warehouse is 0.32 TL and constitutes the highest cost item of the intermediaries (Table 4).

Table 4. Costs of dried fig intermediaries.

N Minimum Maximum Mean Std. Deviation
Grading (TL/kg) 20 0.00 0.72 0.07 0.16
Packaging (TL/kg) 3 0.00 1.10 0.07 0.25
Wrapping (TL/kg) 3 0.00 0.45 0.02 0.10
Quality control (TL/kg) 20 0.00 0.03 0.00 0.01
Distribution (TL/kg) 20 0.00 0.81 0.11 0.19
Material (TL/kg) 20 0.00 0.75 0.07 0.18
Warehouse rent (TL/kg) 20 0.00 0.20 0.04 0.06
Fuel Oil (TL/kg) 20 0.00 0.35 0.13 0.12
Monetary loss in total quantity (TL/kg) 20 0.00 1.00 0.32 0.31
Total variable costs (TL/kg) 20 0.02 3.32 0.83 0.95

The sales amounts and sales prices of dried fig intermediaries per farm are presented in Table 5. According to
this, the average amount of dried figs sold directly to consumers in Turkey by the intermediaries is 3,000 kg and the
average sales price is 78.33 TL. The amount sold to exporters is 975,899 kg and the average sales price is 27.64 TL.

Table 5. Sales prices and sales quantities of dried fig intermediaries

N Minimum Maximum Mean Std. Deviation
Quantity sold to exporter (kg) 20 1,980.00 5,000,000.00 975,899.00 1,561,896.33
Sale price to exporter (TL/kg) 20 23.50 41.50 27.64 2.08
Sales quantity to consumers (kg) 3 1,000.00 7,000.00 3,000.00 3,464.10
Consumer selling price (TL/kg) 3 65.00 100.00 78.33 18.93
Total quantity (kg) 20 1,980.00 5,000,000.00 976,349.00 1,561,719.39
Sale price (TL/kg) 20 33.50 41.83 27.88 227

The average purchase price, selling price and gross margin of one kg of dried figs are shown in Table 6.
Accordingly, the average purchase price of dried figs is 24.53 TL/kg, the average cost is 25.36 TL/kg, the average
selling price is 27.93 TL/kg and the average gross margin is 2.57 TL/kg. Cost is the sum of purchase price and variable
costs.

Table 6. Average price, cost and gross margin information of dried fig intermediaries (TL/kg)

Average Std. Deviation
Purchase price 24.53 1.83
Total variable costs (TL/kg) 0.83 0.95
Fig cost 25.36 2.38
Sale price 27.93 2.18
Gross margin 2.57 1.83

Dried fig exporters purchased an average of 1,252 tonnes of dried figs from intermediaries at an average price
0f 25.66 TL per kilogram, whereas the average quantity procured from producers was 455.82 tonnes, with an average
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purchase price of 21.28 TL per kilogram (Table 7). The average payment period for dried figs purchased on credit is
25.54 days.

Table 7. Purchase quantities and prices of dried figs by dried fig exporters

N Minimum Maximum Mean Std. Deviation
Quantity purchased from intermediaries (tonnes) 20 80.00 3,600.00 1,252.00 1,214.83
Intermediary purchase price (TL/kg) 20 22.50 31.00 25.66 2.07
Amount received from producers (tonnes) 16 175.00 1,200.00 455.82 360.48
Producer buying price (TL/kg) 16 22.25 36.25 21.28 15.15
Total amount received (kg) 20 80.00 3,781.00 1,679.44 1,381.64
Average price (TL/kg) 20 23.13 31.53 26.71 2.68

The costs of dried fig exporters are shown in Table 8. According to the table, labor costs averaging 1.50 TL/kg
and box and packaging costs averaging 1.16 TL/kg are the largest expenses for exporters. Total variable costs were
calculated as 3.31 TL per kg.

Table 8. Costs of dried fig exporters (TL/kg)

N Minimum Maximum Mean Std. Deviation
Material costs 20 0.01 0.19 0.03 0.05
Box and packaging costs 20 0.64 1.89 1.16 0.30
Electricity costs 20 0.02 0.27 0.08 0.08
Cost of water 20 0.00 0.03 0.01 0.01
Cost of salt 20 0.01 0.07 0.02 0.02
Fumigation costs 20 0.05 0.30 0.11 0.08
Transport costs 20 0.01 0.18 0.04 0.04
Machine maintenance and repair costs 20 0.01 0.30 0.06 0.08
Fuel costs 20 0.02 0.20 0.04 0.05
Laboratory costs 20 0.00 0.08 0.01 0.02
Insurance costs 20 0.01 0.25 0.07 0.06
Other expenses 20 0.01 0.18 0.03 0.05
Labour cost 20 1.30 1.84 1.50 0.16
Monetary loss (kg) 20 0.05 0.70 0.16 0.26
Total cost (kg) 20 2.66 3.96 3.31 0.47

The sales prices and sales quantities of dried fig exporters per farm are presented in Table 9. Accordingly, the
amount of dried figs sold by exporters directly to consumers in Turkey is 289.50 kg on average and the average sales
price is 26.97 TL/kg. The average amount of dried figs sold abroad is 1,462 kg and the average selling price is 38.32
TL/kg. Payments in foreign sales transactions are made with an average maturity of 51 days.

Table 9. Sales prices and sales quantities of dried fig exporters

N Minimum Maximum Mean Std. Deviation
Amount sold domestically (kg) 15.00 50.00 600.00 289.50 163.63
Domestic sales price (TL/kg) 15.00 25.00 42.50 26.97 16.70
Quantity sold abroad (kg) 20.00 30.00 3,600.00 1,462.31 1,391.36
Foreign sales price (TL/kg) 20.00 30.00 51.58 38.32 6.73
Total quantity (kg) 20.00 80.00 3,781.00 1,679.44 1,381.64
Average selling price (TL/kg) 20.00 30.50 48.00 37.40 4.96

The average purchase price, sales price and gross margin of one kg of dried figs of dried fig exporters are
shown in Table 10. According to this, the average purchase price of dried figs is 26.71 TL/kg, the average cost is
30.12 TL/kg, the average selling price is 37.40 TL/kg and the average gross profit is 3.30 TL/kg.

Table 10. Fig cost and gross margin of dried fig exporters (TL/kg)

N Minimum Maximum Mean Std. Deviation
Purchase price (TL/kg) 20 23.13 31.53 26.71 2.68
Variable cost (TL/kg) 20 2.66 3.96 3.31 0.47
Fig cost (TL/kg) 20 25.94 35.21 30.13 293
Sale price (TL/kg) 20 30.50 48.00 37.40 4.96
Gross margin (TL/kg) 20 3.15 15.70 7.27 3.30

The amount of dried figs purchased by the dried fig processors and the number of products belonging to their
farms are given in Table 11. Processors generally process figs as chocolate figs, fig Turkish delight and fig chips. In
addition, according to the information obtained from the farms, it was determined that the purchase price of dried figs
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was determined jointly, the purchase price was made in cash, and the districts or villages where intensive purchases
were made were Germencik, Isafakilar and Cariklar.

Table 11. Dried fig processors’ purchase quantities (tons) and product information

Amount of figs purchased Number of various

(tonnes) products processed Product handled 1 Product handled 2
(number)
1. Farm 100 3 Chocolate figs Fig Turkish delight
2. Farm 85 4 Fig chips Fig Turkish delight
3. Farm 10 3 Chocolate figs Fig chips
4. Farm 5 3 Chocolate figs

Among the processed products, the most processed and sold product offered to the market by the farms is
chocolate fig with 181 tonnes. The average sales amount, sales price, product cost and gross margin of the products
of the farms are given in Table 12. Accordingly, the gross margin of fig chips was calculated as 55 TL/kg, the gross
margin of chocolate figs as 31.82 TL/kg and the gross margin of fig delight as 31.56 TL/kg. The electricity cost used
in the processing of figs into chips is higher than the cost of other processed products.

Table 12. Sales quantity, sales price and gross margin information of processed fig products

Chocolate figs Fig Turkish delight Fig chips
Sales quantity (tonnes) 181 9 10
Sale price (TL/kg) 92.98 66.67 137.50
Product cost (TL/kg) 61.17 35.11 82.50
Gross margin (TL/kg) 31.82 31.56 55

When the value chain of dried figs is analysed, figs are delivered to different actors through different channels
after leaving the producer's hands. When we look at the proportional distribution of the amount of dried figs according
to the actors, 73.4% of dried figs are transferred from the producer to small intermediary and large traders
(warehousers), or intermediary collectors as they are called in the study. From the raw state, 3.74% of dried figs are
delivered to processors, 14.84% to exporters, 6.06% to other actors (dried fig shops, TARIS, etc.) and 2.12% directly
to consumers. Intermediaries transfer 0.81% of the dried figs to processors, 99.07% to exporters and 0.12% to
consumers. Processors deliver 99% of dried figs to domestic consumers and 1% to retailers abroad, while exporters
distribute 86.61% of dried figs to wholesalers abroad and 13.39% to domestic wholesalers (Figure 1).

940,12

2285,07

Figure 1. Distribution channels of dried figs (%)

Table 13 shows the marketing margins of dried fig actors and the proportional margin of the value created.
Accordingly, absolute marketing margins were 26.11 TL/kg for producers, 1.82 TL/kg for intermediaries, 9.47 TL/kg
for exporters and 66.09 TL/kg for processors. The actor with the highest absolute marketing margin is processors with
66.09 TL/kg and the actor with the highest relative marketing margin is processors with 134%. While calculating the
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relative marketing margin, the retail price of dried figs in 2021 was taken as 49.11 TL. The reason why the relative
marketing margin is higher in processors is that the value created by processed figs is higher than unprocessed figs.
The actor with the highest proportional margin of the value created is producers with 57.07% and the lowest actor is
intermediaries with 9.20%. This can be expressed as the gross margin of intermediaries is less than the gross margin
of other actors.

Table 13. Absolute marketing margin of dried fig actors and proportional margin of value created

Producer Intermediary Exporter Processor
Sale price (TL/kg) 26.11 27.93 37.40 94.02
Absolute marketing margin (TL/kg) 26.11 1.82 9.47 66.09
Relative marketing margin (%) 53.17 3.71 19.28 134.58
Proportional margin of value created (%) 57.07 9.20 19.47 35.06

Findings related to chestnut

It was determined that all of the chestnut producers were male, their average age was 51.20 years, their average
education was 6.16 years, their average experience in chestnut cultivation was 31.47 years, and 53.1% of the chestnut
production gardens were inherited from their fathers, 25.9% from their grandfathers, 17.3% from their own gardens
and 3.7% from their great-grandfathers.

The data on the 20 chestnut intermediaries interviewed reveals that their average age is 43 years. They have an
average educational background of eight years, which is equivalent to a middle school level. Professionally, 60% of
the intermediaries are engaged as domestic marketers, while 40% are involved as both producers and domestic
marketers. In terms of legal structure, 95% of these intermediaries operate as individual-family firms, with the
remaining 5% functioning as individual partnerships. The average duration of their operations is 20 years.
Furthermore, 85% of the firms are independent entities, whereas 15% operate both independently and under contract
arrangements. On average, each firm employs two administrative staff members, with one firm additionally employing
an agricultural engineer. The average number of permanent employees per firm is two, and the average number of
temporary employees is four.

The three chestnut exporters interviewed are all male, with an average educational attainment equivalent to
secondary school graduation and an average of eight years of education. The average age of the exporters is 40 years.
All the farms are engaged in activities as producers, exporters, and domestic marketers. In terms of legal status, 33%
of the farms operate as sole proprietorships, while 67% are classified as limited liability companies. These farms have
been in operation for an average of 14 years and are located in the province of Aydin. The data indicates that the
average number of administrative staff per farm is seven, the average number of technical staff is one, and only one
farm employs an agricultural engineer. The average number of permanent staff members is 16, and the average number
of temporary staff members is 23. Among the managers, 67% hold a primary school diploma, while 33% have
completed undergraduate studies.

General information was collected on three chestnut processing firms included in the study. The average age
of the firms is 45 years, and the average educational attainment of the managers is 11 years. These firms have been
operational for an average of nine years. Each firm employs an average of two administrative staff members, one food
engineer, 17 permanent employees, and 28 temporary employees. In terms of managerial education, 33% of the
managers have completed primary school education, while 75% hold university degrees. Additionally, all firms
(100%) are classified as sole proprietorships or family businesses. When the socio-economic status of chestnut
producers was analysed, it was found that 56.8% of the farms obtained 100,000 TL-150,000 TL income from
agricultural income, 21% obtained 50,000 TL-100,000 TL income, 17.3% obtained more than 150,000 TL income
and 4.9% obtained less than 50,000 TL income. When the distribution of the costs of chestnut farms in obtaining one
kg of chestnut is examined according to the cost items, the highest cost item is harvest labour with 60.79%, pruning
costs with 8.56%, ploughing fields costs with 6.42%, hoeing costs with 4.02%, sapling costs with 2.59%, and seedling
planting costs with 1.99% (Table 14). There is a statistically significant difference between the groups in ploughing,
soil analysis, fertiliser, pile, pile labour, material, garden cleaning, fuel and transport expenses.
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Table 14. Proportional distribution of chestnut costs per kg of chestnuts (%).

Kruskal
e e

Sapling costs (32.979§ (43.'3345) (zz.i%6) (32.4579) 0,72 0,70
Seedling planting costs (32114(; (115727) (216962) (217979) 1,27 0,53
Ploughing fields costs (352%2) (38595 ( 460871) (36712) 7,64 0,02%*
Hocing costs (54.‘5%()) (2%?594; (43.4785) (44.‘9012) 2,03 0,36
Pruning costs (57.5?95) (47.5761) (79.665 (6?21586) 1,04 0.60
Soil analysis costs (000%(; (00009‘; (000062) (000051) 6,29 0,04%*
Fertiliser costs (22310% (234661) (31422) (228221; 7,84 0,02%*
Fertiliser labour costs (01. 9016) (1005311) (007629) (008879) 3,09 0,21
Amount of agricultural pesticides (115192) (11958(; (1042;% (115(;; 0,32 0,85
Agricultural pesticide labour costs (0096;; (114199) (00865(; (10078 0,98 0,61
Harvest labour costs (1650626) (15434426) (161383653 (16503739) 4,50 0,11
Mac}}ine costs for removing chestnuts from 2.99 4.73 3.64 3.47 6.63 0.04%*
the pile (1.69) (2.81) (1.81) (1.97) ? ?
L?bour costs for removing chestnuts from the 2.06 2.06 1.25 1.76 15.01 0.00%%*
pile (1.09) (1.22) (0.91) (1.10) ? ?
Material costs (006516) (016%(; (002‘;9) (00576‘; 15,23 0,00%***
Garden cleaning costs (227146) (223291) (113%5) (213725) 11,45 0,00%**
Fuel costs (22.4741) (22.3349) (11.i474; (zz.izt)(; 8,24 0,02%*
Transport costs (015%1) (004666) (00455(; (005777) 22,69 0,00%**
Insurance costs (000%(; (000%(; (002(3:; (001052) 1,70 0,43

Significance level; *p < 0.10; **p < 0.05; ***p < 0.01 (The numbers in brackets indicate standard deviations.)

Analyzing the companies' sales prices per kilogram of chestnuts, it can be seen that the sales price of under-
sieved chestnuts is 16.22 TL/kg and the sales price of over-sieved chestnuts is 36.18 TL/kg (Table 15). Chestnuts are
classified as over-sieved if they contain 55 to 85 pieces per kilogram and as under-sieved if there are 86 pieces or
more per kilogram.

Table 15. Sales prices of chestnut calibers (TL/kg)

Group 1 2nd Group 3rd Group General -
(n=40) (n=11) (n=30) (n=81) F(2,78)  Significance
. 16.06 16.90 16.00 16.22
Under the sieve 2.78) (1.66) (1.73) (2.55) 0.434 0.650
. 36.46 35.09 36.33 36.18
Above the sieve (2.55) (1.76) (1.53) (2.40) 1.440 0.246

Significance level; *p < 0.10; **p < 0.05; ***p < 0.01 (Numbers in brackets indicate standard deviations.)
The general average sales price per kg of chestnut farms is 33.05 TL, variable cost is 14.80 TL and gross

margin is 18.25 TL. There is a statistically significant difference in sales price, variable costs and gross margin by
farm groups (Table 16). Small farms have higher variable costs and lower gross margins than other farm groups.
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Table 16. Sales price per kg, variable costs, gross margin of farms.

Grgup 1 2nd S}roup 3rd E:roup Gegeral F (2,87) Significance

(n=40) (n=11) (n=30) (n=81)
Sale price (TL/kg) (3323276) (3215‘;7) (3240607) (3330(;5) 8.14 0.01%**
Variable cost (TL/kg) (162559) (2?'741(; (1713713) (17‘.‘4’1(; 14.15 0.00%*
Gross margin (TL/kg) (1636662? (2328(;7) (272296‘; (1789255) 18.98 0.00%**

Significance level; *p < 0.10; **p < 0.05; ***p < 0.01 (Numbers in brackets indicate standard deviations.)

The intermediaries purchase chestnuts from an average of 10.80 different producers, and they have continuous
purchases from an average of 16.10 producers (Table 17).

Table 17. Number of producers from whom chestnuts are purchased

N Minimum Maximum Mean Std. Deviation
Number of producers purchased 20 3 45 10.80 10.30
Number of producers with continuous purchases 20 0 35 16.10 13.80

The expenses incurred by intermediaries are detailed in Table 18. The most significant expense for
intermediaries is quality control, followed by distribution and fuel costs. The cost per kilogram due to the loss of value
while chestnuts are stored in the warehouse is 0.24 TL, with the highest expense being the value loss during storage.
Table 19 presents the sales prices and quantities for chestnut intermediaries per farm. The average quantity of chestnuts
sold directly to consumers in Turkey by intermediaries is 141,250 kg, with an average sales price of 34.25 TL/kg. The
average quantity sold to exporters is 143,157 kg, with an average sales price of 37.61 TL/kg. In sales transactions,
70% of the payments are made on credit, while 30% are made in cash. The average credit period for deferred payments
is 106 days.

Table 18. Costs of chestnut intermediaries

Mean Std. Deviation
Grading (TL/kg) 0.10 0.12
Packaging (TL/kg) 0.00 0.01
Wrapping (TL/kg) 0.02 0.05
Quality control (TL/kg) 0.16 0.16
Distribution (TL/kg) 0.13 0.21
Material (TL/kg) 0.01 0.01
Warehouse rental cost (TL/kg) 0.04 0.07
Fuel (TL/kg) 0.12 0.09
Monetary loss in total quantity (TL/kg) 0.24 0.20
Total variable cost (TL/kg) 0.85 0.37
Table 19. Sales prices and sales quantities of chestnut intermediaries

N Minimum Maximum Mean Std. Deviation
Quantity sold to the exporter (kg) 19 20,000.00 850,000.00 143,157.89 177,413.60
Exporter selling price (TL/kg) 19 35.00 41.25 37.61 1.99
Quantity sold to the consumer (kg) 8 20,000.00 650,000.00 141,250.00 213,152.36
Consumer selling price (TL/kg) 8 20.00 46.00 34.25 11.72
Total quantity (kg) 20 20,000.00 1,500,000.00 192,500.00 318,497.71
Average price (TL/kg) 20 33.04 42.98 37.31 291

The average purchase price, selling price, and gross margin per kilogram of chestnuts for intermediaries are
presented in Table 20. Accordingly, the average purchase price of chestnuts is 33.77 TL/kg, the average cost is 34.62
TL/kg, the average selling price is 36.91 TL/kg, and the average gross margin is 2.30 TL/kg.

Table 20. Average price, cost and gross margin information of chestnut intermediaries (TL/kg)

Mean Std. Deviation
Purchase price 33.77 0.74
Total variable cost 0.85 0.37
Chestnut cost 34.62 0.90
Selling price 36.91 2.21
Gross margin 2.30 1.97
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An investigation into the purchasing channels and prices of chestnut exporters revealed that the average
purchase price for 3,222 tonnes of chestnuts from intermediaries is 33.94 TL/kg, the average purchase price for 1,398
tonnes of chestnuts from farmers is 33.70 TL/kg, and the overall average purchase price for 4,620 tonnes of chestnuts
is 33.87 TL/kg (Table 21).

Table 21. Purchase quantities (tonnes) and prices (TL/kg) of chestnuts by chestnut exporters

Quantity of Chestnuts Purchased (tonnes) Purchase Price (TL/kg)
Intermediaries 3,222 33.94
Producers 1,398 33.70
Total 4,620 33.87

Farms incur an average cost of 1.53 TL/kg for each kilogram of chestnuts. The combined costs of grading,
materials, and transportation (labor) amount to approximately 0.77 TL/kg (Table 22). One of the most significant cost
factors is the weight loss due to wastage, which accounts for 0.30 TL/kg. When the monetary value of the quantity
loss incurred while chestnuts are stored in the warehouse is calculated, it constitutes a significant expense item.

Table 22. Cost items of chestnut exporters (TL/kg)

Expense Item Expense Amount (TL/kg)

Monetary loss 0.30
Grading 0.33
Material cost 0.28
Quality control cost 0.01
Distribution cost 0.09
Warehouse rental cost 0.12
Transportation cost 0.16
Fuel cost 0.11
Electricity cost 0.05
Laboratory cost 0.01
Machinery maintenance and repair cost 0.02
Insurance cost 0.03
Other costs 0.02
Total cost 1.53

When examining the marketing channels of exporters, it was found that 1,390 tonnes of chestnuts were
distributed domestically at 45.60 TL/kg, 3,230 tonnes were exported abroad at 56.18 TL/kg, resulting in a total sale
of 4,620 tonnes of chestnuts at an average price of 53 TL/kg (Table 23). Analysis of the proportional distribution of
sales reveals that 30% were allocated to the domestic market and 70% to foreign markets. Exporters explore new
markets by participating in international trade fairs. However, the majority of firms indicated that they can easily
discover new foreign markets without attending fairs through brokers.

Table 23. Sales prices and sales quantities of chestnut exporters

Quantity (tonnes) Quantity (%) Price (TL/kg)
Domestic 1,390 30.09 45.60
Foreign 3,230 69.91 56.18
Total 4,620 100.00 53.00

The average purchase price, selling price, and gross margin per kilogram of chestnuts for chestnut exporters
are shown in Table 24. Accordingly, the average purchase price of chestnuts is 26.71 TL/kg, the average cost is 28.24
TL/kg, the average selling price is 53 TL/kg, and the average gross margin is 24.76 TL/kg.

Table 24. Average price, cost and gross margin of chestnut exporters (TL/kg)

Chestnut purchase price (TL/kg) 26.71
Chestnut variable cost (TL/kg) 1.53
Chestnut cost (TL/kg) 28.24
Chestnut selling price (TL/kg) 53.00
Chestnut gross margin (TL/kg) 24.76

The quantity of chestnuts purchased by processors, the number of products owned by their businesses, and the
average selling prices of these products are provided in Table 25. Processors indicated that the chestnut purchase price
is collectively determined, and the payment is made with a 30-day credit term. They acquire 60% of the 800 tons of
chestnuts from intermediaries and 40% from producers.
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Table 25. Chestnut processors' purchase quantities and product information

Quantity of chestnuts purchased Number of various processed Products considered
(tonnes) products (number)
1. Farm 100 1 Chocolate-covered chestnut
2. Farm 400 1 Chestnut Candy
3. Farm 300 1 Chestnut Candy

The total sales amount, average sales prices, average product costs, and average gross margins of chestnut
processors are presented in Table 26. In Aydin, 100 tonnes of chocolate-covered chestnuts and 700 tonnes of candied
chestnuts are processed and sold domestically.

Table 26. Sales quantity, sales price and gross margin information of processed chestnut products.

Chocolate-covered chestnut Chestnut Candy
Sales quantity (tonnes) 100 700
Selling price (TL/kg) 50 112.57
Product cost (TL/kg) 39.87 87.86
Gross margin (TL/kg) 10.13 24.71

When the chestnut value chain is examined, chestnuts are distributed to different actors through various
channels after leaving the hands of the producer. In Figure 2, the distribution of chestnuts among actors reveals that
processors hold the largest share at 50.05%. Of the processed chestnuts, 58.33% are consumed domestically. Due to
chestnut producers being located in mountain villages, reaching export firms is more challenging and costly, resulting
in 65.23% of chestnuts being delivered to exporters through intermediaries. The proportion of chestnuts transferred
from producers to intermediaries is 42.34%.

330,09 365,51

254167
Figure 2. Distribution channels of chestnut (%)

The marketing margins of chestnut actors and the proportional margin of created value are indicated in Table
27. Accordingly, the absolute marketing margins are 33.05 TL/kg for producers, 3.86 TL/kg for agents, 16.09 TL/kg
for exporters, and 74.78 TL/kg for processors. The actor with the highest absolute marketing margin is processors at
74.78 TL/kg, and the actor with the highest proportional marketing margin is processors at 136.66%. When calculating
the proportional marketing margin, the 2021 retail price of chestnuts is taken as 54.72 TL. The reason for the high
proportional marketing margin in processors is that the processed chestnuts create more value compared to raw
chestnuts. The actor with the highest proportional margin of created value is producers at 57.43%. In the chestnut
value chain, producers receive a higher share compared to other actors. Exporters have a higher proportional margin
of created value than processors. Chestnut exporters in Aydin obtain more value than chestnut processors, indicating
that chestnut processing is not sufficiently developed in Aydin.
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Table 27. Chestnut actors' absolute marketing margin and proportional margin of value created

Producer Intermediary Exporter Processor
Sale price (TL/kg) 33.05 36.91 53.00 111.69
Absolute marketing margin (TL/kg) 33.05 3.86 16.09 74.78
Relative marketing margin (%) 60.40 7.05 29.40 136.66
Proportional margin of value created (%) 57.43 6.23 46.72 21.94

CONCLUSION and DISCUSSION

The fig has an important socio-cultural value for Aydin. The origins of both the "fig drying houses" and the
camels still found in the region can be traced back to fig cultivation practices established in the early Republican
period, coinciding with the construction of the first railways. Despite their extensive experience in fig cultivation,
dried fig producers face challenges in conducting soil analyses and renewing their orchards with suitable seedlings.
In addition, they do not use appropriate seedlings, modern pruning techniques, or precise harvesting practices. The
primary cost of production for dried fig producers is the labor required for harvesting and drying, which accounts for
40.22% of the total cost. Since the harvest period is the same for all fig producers, it is difficult for producers to find
enough labor. Harvesting costs are followed by the cost of plowing and pulling power with 8.43%, hoeing costs with
7.93%, pruning costs with 7.46% and caprification costs with 6.11%. Similarly, Cobanoglu et al. (2005) found that
harvesting costs accounted for the largest share (34.60%) of total costs in fig farms, followed by tillage costs (28.31%)
and caprification costs (11.84%). For the producers, the gross margins of the farms increase as the size of the farm
increases. Therefore, in order to increase the producer's contribution to the value chain, the size of the farm should be
increased. Dried fig producers deliver only a small part of their products directly to consumers. The dried fig market
operates as an oligopsony, with a limited number of exporters purchasing dried figs directly from producers. Although
Aydm accounts for about 48% of the world's dried fig production, the prices farmers receive are lower than
international market prices. Selling figs in their raw, unpackaged form adds significantly less value than selling
processed figs. To increase value addition, it is essential to expand the market by introducing new processed fig
products. The distribution of dried figs mainly involves intermediaries in the transition from producers to processors
and exporters. The marketing channel structure described by Ozdemir (2001), which includes "producer-trader-
exporter-importer", is still valid today.

Intermediaries purchase dried figs based on prices and quantities set by exporters. In years of high production,
the price of dried figs may decrease if exporters slow or stop their purchases. Most middlemen do not engage in retail
sales, and their marketing channels are very limited. The number of companies producing differentiated products by
processing dried figs in Aydin is very limited. According to the processors interviewed, the risk of selling the product
through processing is higher than that of exporting. Therefore, there is no entrepreneurship in this field. Although the
actor with the highest absolute and relative profit margin is the dried fig processor, the amount of figs processed is
less than 1% of the amount of figs exported. Similarly, Celik et al. (2023) calculated that the marketing margin
obtained by intermediaries in cherry production is higher than the marketing margin obtained by farmers. Ozalp (2019)
also conducted an economic analysis of the peanut value chain and calculated that the highest share of absolute profit
is received by retailers, followed by wholesalers, processors, and producers, respectively. In the case of tomatoes,
Bozdemir et al. (2021) determined that the market actor with the highest price mobility and marketing margin is the
market. In the case of chestnuts, similar to dried figs, the actors with the highest absolute and relative profit margins
are the processors. However, the amount of processed chestnuts is significantly small compared to the total production
of chestnuts. The biggest problem for chestnut producers is the canker disease. Because of the disease, no resistant or
tolerant varieties are selected to replace the dried trees. Ertan and Kilig (2005) stated that the radical solution to
chestnut blight is the cultivation and dissemination of disease-resistant species and hybrids. Similar to fig producers,
the highest expenditure of chestnut producers is in harvesting (60.79%). The marketing channel of chestnuts is largely
provided by intermediaries. The reason for this is that chestnut producers can receive their payments quickly from
intermediaries and producers can cover their production costs quickly. Due to the problems in the storage conditions
of the intermediaries, there are monetary losses in product quality and product. In order to reduce these losses, it is
necessary to increase the intermediaries' access to cold storage facilities. The main cost item for chestnut exporters is
the weight loss that occurs while the product is waiting in the warehouse. For this reason, storage conditions and
minimizing the losses that occur in the warehouse will ensure that the lost value is recovered. Therefore, increasing
the number of cold storage warchouses in the region, increasing the use of this service and increasing and using the
products within the scope of licensed warehousing should be encouraged. Soylu (2004) pointed out that the most ideal
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method for minimizing changes in the color and gloss of chestnut shells, as well as other quality losses and losses due
to various fungal diseases, is to store the fruit in cold storage facilities. Chestnut processors want chestnut varieties
that are easy to peel and do not fall apart during processing. However, the lack of awareness of farmers in the selection
of seedlings makes it difficult for them to find the chestnuts desired by processors. In terms of the value chain, it is
necessary to create globally recognized brands and to increase the use of geographical indications. However, the
majority of exporting companies are engaged in subcontracted production for both figs and chestnuts. Dokuzlu (2020)
stated that the factors that create value are organic products and geographically marked products. The most important
point of the value chain is to increase the value created, that is, the high value of the final product. Increasing product
diversity shows the importance of research and development (R&D) and product development (P&D) in the value
chain. By ensuring effective communication between research institutes, universities, product processors and farmers,
various extension activities should be provided to each actor starting from farmers.
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konunun gelisiminde rol oynayan 6ncii bilimsel ¢iktilart belirlemektir.

Tasarim/Metodoloji /Yaklasim: Calismanin verileri Web of Science (WoS) veri tabanindan elde edilmistir.
“Environmental efficiency” (¢evresel etkinlik) ve “Data envelopment analysis” (veri zarflama analizi)
kelimeleri kullanilarak “Konu” béliimiinden (baslik, 6zet, yazar anahtar kelimeleri ve genisletilmis anahtar
kelimeler aranarak) arama yapilmis ve 1097 bilimsel dokiiman arastirmanin verileri i¢in se¢ilmistir. Bu veriler
bibliyometrik yontem kullanilarak analiz edilmistir. Bibliyometrik yontem ¢esitli alanlardaki ¢aligmalari bir
araya getirerek bu alanlarin gelisimleri hakkinda arastirmacilara ipuglar1 saglamaktadir.

Bulgular: Arastirma bulgularina gére, toplam yayinlarin %96.26’s1 makale, %2.64’{ bildiri ve %1.09’u kitap
boliimidiir. Makalelerin %97.06’s1 arastirma makalesi, %2.94°{1 ise derleme makaledir. Bu alanda en fazla
yayimn ve atif sayist Cin’e aittir. Cin’i sirastyla Ispanya, ABD ve Iran’m izledigi belirlenmistir. Yapilan
arastirmalarin ana yayin kaynaklari ise 123 makale ile Journal of Cleaner Production (%11.21) ve 71 makale
ile Sustainability (%6.47) dergileridir.

Ozgiinliik/Deger: Bu calisma, 2024 yili mayis ayma kadar gecen siirede veri zarflama analizi kullanilarak
cevresel etkinlik konusu iizerine yapilmis bilimsel yayinlar1 bibliyometrik analiz yontemi ile incelemesiyle
diger calismalardan ayrilmaktadir. Ayrica caligmanin, ¢evresel etkinlik alaninda gelecekte yapilacak
aragtirmalar i¢in onemli ipuglar verecegi digiiniilmektedir.

Anahtar kelimeler: Cevresel etkinlik, Veri zarflama analizi, Bibliyometrik analiz, Bibliyometrik, Web of
science

Investigation of scientific publications on environmental efficiency by bibliometric
analysis method

Abstract

Purpose: The aim of this study is to examine the scientific publications about environmental efficiency by
bibliometric analysis method, to reveal the temporal evolution of the studies and their status in the literature,
and to identify the leading scientific outputs that have played a significant role in the development of the
subject.

Design/Methodology/Approach: The data of the study were obtained from the Web of Science (WoS)
database. The words “environmental efficiency” and “data envelopment analysis” were searched from the
“Subject” section (title, abstract, author keywords and keywords plus) and 1097 scientific documents were
selected for the data of the study. These data were analysed using bibliometric method. Bibliometric method
brings together studies in various fields and provides clues to researchers about the development of these
fields.

Findings: According to the research findings, 96.26% of the total publications were articles, 2.64% were
papers and 1.09% were book chapters. 97.06% of the articles are research articles and 2.94% are review
articles. China has the highest number of publications and citations in this field. China was followed by Spain,
USA and Iran, respectively. The main publication sources of the studies are Journal of Cleaner Production
with 123 articles (11.21%) and Sustainability with 71 articles (6.47%).

Originality/Value: This study differs from other studies by examining the scientific publications on
environmental efficiency using data envelopment analysis until May 2024 by using bibliometric analysis
method. In addition, it is thought that the study will provide important clues for future research in the field of
environmental efficiency.

Key words: Environmental efficiency, Data envelopment analysis, Bibliometric analysis, Bibliometric, Web
of science
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GIRiS

Diinyada artan niifusla birlikte gida ihtiyacini karsilayabilmek i¢in tarim sektdriinde dogal kaynaklar yogun
olarak kullanilmaya baslanmistir. Tarim sektoriinde iiretim yapanlar teknolojik gelismeler 15181nda birim alandan daha
fazla iiriin elde edebilmek icin daha fazla giibre, ilag, su, enerji gibi girdileri kullanmaya baglamislardir. Gida

giivencesini saglamak icin yapilan bu tiir iretim faaliyetlerinin artmasiyla hem dogal kaynaklar ve ¢cevre hem de insan
saglig1 iizerindeki baski artmaktadir.

Etkinlik kavrami firmalarmn, isletmelerin, karar birimlerinin hedeflere ulasma derecesi olarak tanimlanabilir
(Giilct vd. 2004). Etkinlik 6l¢iimleri sayesinde isletmeler mevcut girdilerle ne kadar ideal ¢ikti iiretebileceklerini
gormektedirler (Kadakoglu, 2021). Ancak zamanla &zellikle son yirmi yildir, tiiketicilerin ihtiyaglarini karsilamak
i¢in yapilan iiretimlerde cevresel konular daha fazla dikkat cekmeye baslamustir. Isletmeler iiretimleri sirasinda sadece
istenen ¢iktiyr iretmemektedirler. Ayni zamanda kat1 atiklar, atik sular, emisyonlar gibi istenmeyen ¢iktilara da sebep
olmaktadirlar. Etkinlik analizleri yalnmzca teknik ve ekonomik etkinlie odaklanmakta ve istenmeyen giktilari
gormezden gelmektedir (Tar1 ve Sezer, 2017). Cevresel etkinlik, siirdiiriilebilir kalkinmanin temel bir unsuru olarak
dogal kaynaklarin verimli ve etkili bir sekilde kullanilmas: ile gevresel zararlarin en aza indirilmesini amaglayan bir
kavramdir. Bu kavram, ¢evresel kaynaklarin korunmasi, enerji ve su gibi temel dogal kaynaklarin tasarruflu kullanima,
atiklarin azaltilmasi ve sera gazi saliniminin diisliriilmesi gibi konulari icerir. Cevresel etkinlik analizleri istenen ve
istenmeyen c¢iktilar1 bir arada degerlendirerek istenen ¢iktilarda herhangi bir artigin gevresel agidan olumlu veya
olumsuz oldugunu ortaya koymak i¢in kullanilmaktadir.

Bibliyometrik yontem literatiirde yer alan Onceki c¢aligmalara niceliksel ve istatistiksel analiz yaparak
aragtirmacilara konu hakkinda bilgi vermekte ve gelecekte yapilacak calismalar igin literatiirdeki boslugu isaret
etmektedir (Li and Zhao, 2015; Ergin et al. 2023). Literatiirde bu yontemi kullanarak yapilmis birgok ¢aligma
mevcuttur. Etkinlik konusunu igeren farkli zaman dilimlerini kapsayan bibliyometrik ¢aligmalarda enerji etkinligi
¢alismalarinin yogunlugu dikkat ¢gekmektedir (Du et al. 2013; Trianni et al. 2018; You and He, 2020; Yao, et al., 2022;
Benedek et al. 2023). Enerji sektoriiniin kapsamimin ¢ok genis olmasindan dolay1 bu alanda yapilan akademik
yayinlarin sayisi da goktur. Son yillarda artan gevresel farkindaliklarla, aragtirmacilar ¢evresel etkinlik konusu {izerine
calismaya baslamislardir. Cevresel etkinligi dolayli olarak ele alan ¢evresel etkinligin yaninda ekoloji ve ekonomiyi
de kapsayan eko-etkinlik konusunda bibliyometrik analiz yontemi kullanan ¢alismalar literatiirde mevcuttur (Caiado
et al. 2017; John et al. 2020). Ancak literatiirde dogrudan cevresel etkinlik konusu iizerine bibliyometrik yontem
kullanarak yapilan bir ¢aligmaya rastlaniimamustir.

Calismanin amaci, 2000-2024 yillar1 arasinda ¢evresel etkinlik konusu iizerine yapilmis, Web of Sciences
(WoS) veri tabanindan elde edilen bilimsel ¢iktilar1 bibliyometrik analiz yontemiyle degerlendirmek ve irdelemektir.
Bu calisma ile, literatiirdeki ¢evresel etkinlik konusunda yapilmis yayinlarin sayisi, bu konuyu calisan 6nde gelen
iilkeler/kurumlar, énemli ¢aligmalar iizerine genel bir degerlendirme yapilmistir. Caligmanin, g¢evresel etkinlik
alaninda gelecekte yapilacak aragtirmalar i¢in yol gosterecegi diistiniilmektedir.

Calismada asagidaki arastirma sorularina cevap aranmigtir:

* (Cevresel etkinlik konusunda yillik bilimsel yaymlarin gelisimi nasildir?

* (Cevresel etkinlik konusunda bilimsel yayin iireten 6nemli iilkeler hangileridir?
* Bu konuda bilimsel yayn tireten 6nemli kurum ve/veya kuruluslar hangileridir?
* Bu konuda bilim insanlar1 makalelerini en ¢ok hangi dergide yayinlamaktadir?
* Bu konuda en ¢ok atif yapilan bilim insanlar1 ve ¢aligmalar1 hangileridir?
MATERYAL ve YONTEM

Materyal

Arasgtirmanin ana materyaline ait veriler Web of Science Core Collection’dan (WoSCC, 2024) elde edilmistir.
Uluslararasi literatiir tarafindan kabul goren veri tabanlar1 (WoS, Scopus, PubMed vb.) igerisinden kiiresel etkisinin
daha yiiksek olmas1 ve SCI-SSCI indekslerini biinyesinde bulundurmasi sebebiyle WoS tercih edilmistir.

Veri zarflama analizi (VZA) birden fazla girdiyi ve ¢iktiy1 kolayca isleyerek etkinligi 6l¢mektedir (Song et al.
2014; Charles et al. 2018). Cevresel etkinlik analizi istenen ve istenmeyen c¢iktilar1 bir arada degerlendirmektedir.
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Bundan dolay1 VZA, cevresel etkinligin olgiilmesinde en basarili yontemlerden biri ve ¢alismalarda popiilerlik
kazanmis etkinlik 6l¢iim yontemidir (Li and Wang, 2014; Wei, et al. 2021). Bu sebepler goz 6niinde bulundurularak
arastirmanin verileri, “konu” boliimii alaninda (baslik, 6zet, yazar anahtar kelimeleri ve genisletilmis anahtar kelimeler
aranarak) “Cevresel Etkinlik (Environmental efficiency)”, ve “Veri Zarflama Analizi (Data envelopment analysis)”
kelimeleri arama yapilarak temin edilmigtir. Bu alanda 01.01.1975 ile 30.04.2024 tarihleri arasinda yayinlanmis
toplam 1097 dokiiman analize alinmistir. Erken goriiniimde olan makaleler hari¢ tutulmustur (WoSCC, 2024).

Yontem

Literatiir taramas1 yontemlerinden olan bibliyometri, arastirma alanlarinda nicel veri toplamak i¢in yaygin
olarak kullanilan metodolojik bir yaklasimdir (Zupic and Cater, 2015). Bu analiz, gesitli kriterler kullanarak biiyiik
miktarda veriyi inceleyen ve siniflandiran, belli bir ¢aligma alanindaki yaymlanmis materyalleri kategorize etmeyi
amaclamayan bir analizdir (Aria ve Cuccurullo, 2017). Geleneksel literatiir taramalarinin aksine bibliyometrik
calismalar, ortak atif, atif ve bibliyografik baglanti gibi coklu gostergelerin birlesik analizine dayanmakta ve arastirma
alan1 hakkinda 6n bilgi saglamaktadir (Van Eck and Waltman, 2010; Ferreira, 2018; Fusco, 2021).

Aragtirmada bibliyometrik analiz R istatistik yaziliminda Bibliometrix paketi igerisindeki Biblioshiny
kullanilarak yapilmistir (Aria and Cuccurullo, 2017; RCoreTeam, 2023).

ARASTIRMA BULGULARI ve TARTISMA

Yayin tiirleri ve yillar

Cevresel etkinlik konusu iizerine yapilan yayinlar tiirlerine gore (arastirma makalesi, derleme makale, bildiri
ve kitap boliimil) 4 farkl sekilde yaymlanmistir. 2000-2024 yillar1 arasinda yayimlanan 1097 ¢aligmanin ¢ogunu
aragtirma makalesi (1025 adet) olusturmaktadir. Bunu derleme makaleler (31 adet), bildiriler (29 adet) ve kitap boliimii
(12 adet) tiirleri izlemistir.

WoS veri tabanlarinda arastirmanin kapsadigi yillar igerisinde, VZA kullanilarak ¢evresel etkinligin 6l¢tildiigii
ilk ¢alisma 2000 (Reinhard et al. 2000) yilinda yapilmis olup 30.04.2024 tarihine kadar toplam 1097 g¢alisma
yapimistir. En fazla arastirma 2018-2023 yillar arasinda yapilmis olup bu yillar arasinda yapilan yayimnlarin (775
yayin) toplam yaynlar igerisindeki oran1 %70.6’dir (Sekil 1). Cevresel etkinlik konusu iizerine akademik ilginin 2012
yilinda baslayip 2018 yilindan itibaren arttig1 sdylenebilir.
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Sekil 1. 2000-2024 yillar1 arasindaki yayin sayilari.
Figure 1. Number of publications between 2000 and 2024.
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Arastirmalarin konulari

Cevresel etkinlik ile ilgili 1097 yayina ait konu kategorilerinin toplam sayis1 1992°dir. Cevresel etkinlik
arastirmalariyla ilgili 49 farkli Web of Science konu kategorisi bulundugundan, konu kategorilerinde biiyiik bir
cesitlilik goriilmektedir. Konu kategorilerinin sayisinin yiiksek olmasi ¢ok ¢esitli aragtirma temalarina ve ¢evresel
etkinlik arastirmalarinin multidisipliner karakterine isaret etmektedir. Bu 49 konu kategorisinden 6’sinda (%12.2)
sadece bir yayin, 9’unda (%18.4) ise sadece iki yayin bulunmaktadir. 18 konu kategorisinde ise (%36.7) en az on
yayn igermektedir.

Cevresel etkinlik yayimlaria en sik atanan ilk 10 konu kategorisinin adlarin1 ve bu kategorilere ait gevresel
etkinlik yaynlarmin toplam sayisi incelendiginde, en ¢ok yayn igeren konu kategorisi 532 yayinla (%48.5) “Ekoloji
ve Cevre Bilimleri” olurken, bunu 287 yayinla (%26.2) “Diger Bilimsel Teknolojileri” takip etmistir. “Tarim” konu
kategorisi ise 34 yayinla (%3.1) 10. sirada yer almistir (Sekil 2).

Ekoloji ve cevre bilimleri konu kategorisinin tarim konu kategorisine goére kapsaminin daha genis olmas,
ekoloji ve ¢evrenin disiplinler arasi (tarimin yaninda, endiistri, enerji, su yonetimi vb.) ¢alismalara daha fazla olanak
tanimast, son yillarda kiiresel ¢cevre sorunlarina karsi arastirmacilarin artan ilgisi gibi nedenlerden dolay1 ekoloji ve
cevre bilimleri konu kategorisinde daha fazla yayin yapildig1 sdylenebilir. Buna karsilik tarim konu kategorisindeki
calismalarin daha spesifik olmasi, arastirmacilarin tarimsal liretim-gevre iliskisine olan meraklarinin heniiz yeni
olmasi bu alanda daha az yayn yapilmasina neden oldugu séylenebilir.

Tarim [l 34
Matematik [l 35
Ulagim [N 55
Bilgisayar Bilimleri | 62
Yo6netim Bilimi ve Yoneylem Arastirmas: | N R 111
Enerji ve Yakitlar [N (62
Isletme Ekonomisi NG 038
Mithendislik  INEG_GN 240
Diger Bilimsel Teknolojiler [ NN 257
Ekoloji ve Cevre Bilimleri I N 532

0 100 200 300 400 500 600

Sekil 2. Tlk 10 konuda toplam makale sayisi (2000-2024).

Figure 2. Total number of articles in the top 10 subject categories (2000-2024).
Ulkelere ve arastirma kuruluslarina gore yaym dagilimi

flgili yazarin iilkesi analiz edildiginde, Cin 623 yayn ile ilk sirada yer almaktadir (%56.8). Cin’deki yayinlarm
cogunlugunun tek bir iilkenin yazarlar tarafindan kaleme alindig1 (481 adet), 142 ¢alismanin ise diger iilkelerdeki
yazarlar ile isbirligi icinde yapildig1 belirlenmistir. Cin’in toplam yayin sayisi, ikinci sirada yer alan Ispanya’daki
toplam yay1n sayisindan yaklasik on bes kat daha fazladir (Cizelge 1).

Bu konuyla ilgili toplam yaymlarin %69.9’u tek bir iilkeden yazarlar tarafindan, %30.1°i ise uluslararasi
isbirligi ile yapilmustir. ilk 15 iilke igerisinde uluslararasi isbirligi ile en ¢ok yayin yapan iilke Birlesik Krallik'tir
(%71.4). Brezilya'nin ise yaymlarinin tamami kendi iilkesi yazarlardan ¢ikmistir. Tiirkiye'den ise bu konuda toplam
14 yayin yapilmis olup bunun sadece 1 tanesi (Kogak et al. 2021) uluslararasi isbirligi ile yapilmistir (Cizelge 1).
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Cizelge 1. Yayn sayist bakimindan en iiretken ilk 15 iilke (2000-2024)

Table 1. Top 15 most productive countries (2000-2024) with the number of publications

Ulke* Topla;;l)yaym Pay (%) Tek ulk;:B})/aymlarl Pay (%) (B/A) Ulus;z;ziﬁzlr 11$(Cb)1r11g1 Pay (%) (C/4)
Cin 623 56.8 481 77.2 142 22.8
Ispanya 42 3.8 27 64.3 15 35.7
ABD 41 3.7 18 43.9 23 56.1
fran 38 3.5 26 68.4 12 31.6
Yunanistan 29 2.6 23 79.3 6 20.7
Giiney Kore 21 1.9 13 61.9 8 38.1
Birlesik Krallik 21 1.9 6 28.6 15 71.4
Italya 20 1.8 13 65.0 7 35.0
Avusturya 18 1.6 6 333 12 66.7
Japonya 18 1.6 12 66.7 6 333
Hindistan 14 1.3 12 85.7 2 14.3
Tiirkiye 14 1.3 13 92.9 1 7.1
Portekiz 11 1.0 8 72.7 3 27.3
Brezilya 9 0.8 9 100.0 0 0.0
Litvanya 9 0.8 4 44.4 5 55.6
Diger iilkeler 169 154 96 56.8 73 43.2
Toplam 1097 100.0 767 69.9 330 30.1

*Sorumlu yazarm tilkesi

Cevresel etkinlik konusunda en iiretken kurumlarin ilk 6’s1, ilk 10°da 7 tanesi, ilk 15°te ise 10 tanesi Cin’de
yer almaktadir. Tk 15°te yer alan Cin disindaki kurumlar ise Italya’da, Yunanistan’da, iran’da, Banglades’te ve
Tayvan’dadir. 111 adet yayin ile “University of Science and Technology of China” ilk sirada, 79 adet yayin ile
“Soochow University” ikinci sirada, 61 adet yaymla ii¢ kurum “Anhui University of Finance and Economics”, “Hefei
University of Technology” ve ‘“Nanjing University of Aeronautics and Astronautics” tigiinciiliigii paylasmaktadir

(Cizelge 2).

Cizelge 2. Yayin sayis1 bakimimdan en iiretken ilk 15 arastirma kurulusu (2000-2024)

Table 2. The 15 most productive research organizations in terms of the number of publications (2000-2024)

Arastirma Kuruluslar Ulke Sira Toplam Yaym Pay (%)
University of Science and Technology of China Cin 1 111 2.8
Soochow University Cin 2 79 2.0
Anhui University of Finance and Economics Cin 3 61 1.5
Hefei University of Technology Cin 3 61 1.5
Nanjing University of Aeronautics and Astronautics Cin 3 61 1.5
Central South University Cin 6 48 1.2
School of Management and Economic italya 7 46 1.1
University of Thessaly Yunanistan 7 46 1.1
Islamic Azad University Iran 9 44 1.1
Beijing Institute of Technology Cin 10 36 0.9
Xiamen University Cin 10 36 0.9
Southeast University Banglades 12 33 0.8
Southwestern University of Finance and Economics Cin 12 33 0.8
Fuzhou University Cin 14 32 0.8
National Kaohsiung University of Science and Technology Tayvan 14 32 0.8

Dergiler, yaymlar ve atiflar

Cevresel etkinlik konusu ile ilgili yapilan ¢aligmalarin yaymlandigi dergiler incelendiginde, “Journal of
Cleaner Production” (123 yayin, %11.2) konu ile ilgili en ¢ok yayin yapilan dergi olurken, bunu “Sustainability” (71
yayin, %6.5) ve “Environmental Science and Pollution Research” (49 yayn, %4.5) takip etmektedir. “Renewable &
Sustainable Energy Reviews” makale sayisina gore 12. sirada yer almasina ragmen en yiiksek etki faktoriine (16.3)
sahiptir. Tlk 15 dergi igerisinde etki faktorii 10’un iizerinde 3 dergi bulunurken, ¢eyrek dilim bakimindan 12 dergi Q1
dilimindedir (Cizelge 3).
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Cizelge 3. Yayin sayist, etki faktorii (IF) ve quartile (Q) ozellikleri ile 6ne ¢ikan ilk 15 dergi (2000-2024)
Table 3. Top 15 journals in terms of number of publications, impact factor (IF) and quartile (Q) (2000-2024).

Etki faktorii Ceyreklik dilim

1 0,

Dergi Toplam yayin Pay (%) Sira (2023) Q
Journal of Cleaner Production 123 11.2 1 9.7 1
Sustainability 71 6.5 2 33 2
Environmental Science and Pollution Research 49 4.5 3 5.8 1
Energies 32 2.9 4 3.0 3
Energy 29 2.6 5 9.0 1
Journal of Environmental Management 28 2.6 6 8.0 1
Ecological Indicators 24 2.2 7 7.0 1
Energy Economics 24 2.2 7 13.6 1
European Journal of Operational Research 24 2.2 7 6.0 1
Energy Policy 23 2.1 10 9.3 1
Traqsportatlon Research Part D-Transport and 21 19 1 73 1
Environment

Environment Development and Sustainability 19 1.7 12 4.7 2
Renewable & Sustainable Energy Reviews 19 1.7 12 16.3 1
Science of The Total Environment 19 1.7 12 8.2 1
Applied Energy 18 1.6 15 10.1 1

Cevresel etkinlik konusunda 2000-2024 yillar1 arasinda yayinlanan 1097 bilimsel yaymin 2024 yili Mayis
ayimna kadar %6.6’sina karsilik gelen 72 yayina 100°den fazla, %10.8’ine karsilik gelen 119 yayina 50-99 kez ve
%18’ine karsilik gelen 198 yayna ise 25-49 kez atif yapilmistir. En ¢ok atif alan ilk 10 makale incelendiginde bunlarin
besinin ilk yazar1 Cin’den olup, diger bes makalenin ilk yazarlar1 Hollanda, Malezya, Birlesik Krallik, ispanya ve
Japonya’dandir. Reinhard et al. tarafindan yazilan ve 2000 yilinda European Journal of Operational Research’de
yayinlanan “Environmental efficiency with multiple environmentally detrimental variables; estimated with SFA and
DEA” adli makaleye 424 kez atif yapilmistir. Yillik ortalama atif sayisi ise 17’dir. Toplam atif say1s1 bakimindan ilk
sirada yer almaktadir. Bu makale uzun yillardir aragtirmalarda referans olarak alinmistir. Ancak yillik ortalama atif
sayis1 bakimindan diger ¢caligmalara gore diistiktiir; bu, makalenin uzun siire 6nce yayinlandigini ve yillik atif hizinin
zamanla azalmis olabilecegini gostermektedir (Cizelge 4). Makale Hollanda’da siit ¢iftliklerinin ¢evresel etkinlik
6l¢iimlerini tahmin etmek i¢in kullanilan Stokastik Sinif Analizi (SSA) ve Veri Zarflama Analizi (VZA) yontemlerinin
giiclii ve zayif yonlerini degerlendirmistir. Her iki yontemle de ¢evresel etkinlik skorlarinin tahmin edilebilecegini
ancak SSA’nin birden fazla ciktiyla (istenmeyen ¢ikti) calismadigini bundan dolayr VZA’nin kullanilabilir oldugunu
ortaya koymustur. VZA’nim ise herhangi bir modeli igermedigi bundan dolay1 ¢evresel degiskenlerin modele uyup
uymadiginin bilinmemesi zay1f yonii olarak belirtilmistir (Reinhard et al. 2000).

Mardani et al. tarafindan yazilan ve 2017 yilinda Renewable and Sustainable Energy Reviews'de yaymlanan
“A comprehensive review of data envelopment analysis (DEA) approach in energy efficiency” adli makale toplamda
411 atif almis ve yillik ortalama atif sayisi (51.4) bakimindan ilk siradadir. Yillik ortalama atif sayisi, bu makalenin
diger caligmalara gore daha yeni olmasina ragmen popiiler bir ¢calisma oldugunu ve arastirmacilar tarafindan sikg¢a
kullanilan referans kaynagi oldugunu gostermektedir (Cizelge 4). Bu makale VZA kullanarak enerji etkinligi
konusunda 2006 ile 2015 yillar1 arasinda 45 6nemli dergide yayimnlanan 144 makaleyi incelemis ve igerisinde ¢evresel
etkinliginde yer aldigi dokuz farkli etkinlik Slgme yoOntemlerine gore makaleleri siniflandirmistir. 144 makale
icerisinden 23 makalede ¢evresel etkinligin hesaplandigi belirlenmistir. Enerji etkinligi ile diger etkinlik 6l¢iimlerinin
bir arada kullanilabildigini belirtmisgtir (Mardani et al. 2017).
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Cizelge 4. Yayinlandif tarihten Mayis 2024'e kadar en ¢ok atif alan ilk 10 makale

Table 4. Top 10 most cited articles from published to May 2024

Baslik (Yazar, Yayin Yily) Dergi Auf Yillik ortalama atif
Environmental efficiency with multiple environmentally European Joumnal of Operational
detrimental variables; estimated with SFA and DEA (Reinhard 424 17.0
Research
et al. 2000)
A comprehensive review of data envelopment analysis (DEA) Renewable and Sustainable Energy 411 514
approach in energy efficiency (Mardani et al. 2017) Reviews )
Does environmental regulation affect energy efficiency in China's
thermal power generation? Empirical evidence from a slacks- Energy Policy 330 30.0
based DEA model (Bi et al. 2014)
Environmental efficiency evaluation based on data envelopment Renewable and Sustainable Energy 310 238
analysis: A review (Song et al. 2012) Reviews )
China’s regional energy and environmental efficiency: A DEA Mathematical and Computer 208 2438
window analysis based dynamic evaluation (Wang et al. 2013) Modelling )
. . . . Journal of Environmental
On modeling pollution-generating technologies (Murty et al. 2012) Economics and Management 289 222
Environmental efficiency and regulatory standards: the case of
CO; emissions from OECD industries (Zofio and Prieto, Resource and Energy Economics 220 9.2
2001)
A comprehensive eco-efficiency model and dynamics of regional .
cco-cfficiency in China (Huang et al. 2014) Journal of Cleaner Production 211 19.2
Environmental efficiency analysis of China's regional industry: a
data envelopment analysis (DEA) based approach (Chen and Journal of Cleaner Production 210 26.3
Jia, 2017)
Efficiency analysis of Chinese industry: A directional distance Energy Policy 210 1.7

function approach (Watanabe and Tanaka, 2007)

Cevresel etkinlik konusunda yapilan yaynlara gelen toplam atif sayis1 bakimindan ilk 15 {ilke incelendiginde
Cin 19394 adet atif ve %60.1°1lik pay ile ilk sirada yer almaktadir. Makale basina ortalama atif sayisi ise 31.1°dir.
Cin’i, 1597 atif ile Amerika Birlesik Devletleri (%4.9), 1299 atiflar Ispanya (%4.0) takip etmektedir. ilk 15 iilke
icerisinde makale basina 95.3 atif alarak en ¢ok atif alan {ilke ise Hollanda'dir. Tiirkiye’de ise atif sayisi 186 olup
makale basina ortalama atif sayis1 13.3’tiir.

Cevresel etkinlik alaninda yapilan akademik ¢aligmalar literatiirde biiyiik farkliliklar géstermektedir. Yapilan
toplam atif ve makale basina ortalama atif sayis1 bakimindan Cin’de yapilan ¢aligmalar bu alandaki arastirmalara
biiyiik bir katk: yapmaktadir. Hollanda makale basina ortalama atif sayis1 bakimindan dikkat ¢cekmektedir. Bu durum
Hollanda’da yapilan makalelerin arastirmacilar tarafindan daha fazla ilgi gordiigiinii gdstermektedir. Tiirkiye’de ise
cevresel etkinlik konusu iizerine yapilan yaymlarin heniiz az oldugu, uluslararasi isbirligi icerisinde yiiksek etkili
dergilerde yapilacak yayimlarin daha ¢ok referans alinacagi sdylenebilir.

Anahtar kelimeler ve bashk

WoS arastirmacilara iki tiir anahtar kelime sunmaktadir; (a) yazar anahtar kelimeleri ve (b) genisletilmis
anahtar kelimeler. Yazar anahtar kelimeleri, yaymlarda yer alan konular1 ve yazarlarin kendi yazdiklar1 anahtar
kelimeleri 6zetlemektedir (Wang et al. 2017; Goh and See, 2021). Genigletilmis anahtar kelimeler, bir yaymin
kaynaklarindaki yayinlarin bagligindaki kelimeleri veya kelime &beklerini ele alarak bir algoritma tarafindan sistem
tarafindan otomatik olarak olusturulmaktadir ve bibliyometrik analiz agisindan yazar anahtar kelimeleri kadar etkili
oldugu ifade edilmektedir (Zhang et al. 2016). Baslik kelimeleri ise; yazar anahtar kelimeleri ve genigletilmis anahtar
kelimelere gore yayinlarin icerigi hakkinda daha fazla ayrintili tanimlama imkani saglar (Garfield, 1990).

Aragtirmada cevresel etkinlik ve veri zarflama analizi kelimeleri disinda en sik kullanilan yazar anahtar
kelimeleri, genigletilmis anahtar kelimeler ve baslik kelimeleri incelenmistir. Yazar anahtar kelimesi bakimindan
arastirma konusunda en sik kullanilan ilk 10 kelime incelendiginde 1097 yaymin 107 tanesinde “istenmeyen
cikti(lar)”, 69 tanesinde “enerji etkinligi” ve 67 tanesinde “eko-etkinlik” kelimeleri kullanilmistir. Genisletilmis
anahtar kelimeler bakimindan 366 yayinda “performans”, 224 yayinda “verimlilik” ve 203 yayinda “enerji” kelimeleri
olusturulmustur. Baslik kelimeleri bakimindan ise 214 yayinda “Cin”, 197 yaymda “enerji” ve 187 yaymda
“yaklasim” kelimeleri tercih edilmistir (Cizelge 5).

Aragtirma konusu ile ilgili Cin teriminin sik¢a kullanildig1 belirlenmistir. Cin niifusu itibariyle en fazla enerji
tilketen iilkelerin baginda gelmektedir. Bunun yani sira temiz enerjiye yonelik yatirimlarda yapmaktadir. Bu nedenle
Cin literatiirde gevresel etkinlik ve enerji konularindaki galismalar1 yogun bir sekilde ele alinmaktadir. Bu durum
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akademik ¢aligmalarin Cin’de yogunlasmasina neden olmus. Siklikla kullanilan bir diger terim ise enerjidir. Bu durum
cevresel etkinlik agisindan enerji kullaniminin nasil yonetilebilecegi iizerine yapilan ¢alismalarin da literatiirde yaygin
oldugunu gostermektedir.

Cizelge 5. En ¢ok kullanilan ilk 10 yazar anahtar kelimeleri, anahtar kelimeler plus ve baglik kelimeleri (2000-2024)
Table 5. Top 10 frequencies of author keywords, keywords plus and title words (2000-2024)

Yazar anahtar kelimeleri Yaym Genisletilmis anahtar kelimeler Yaym Baslik kelimeleri Yaym
say1sl say1sl sayist

Undesirable output(s) Performance China

(istenmeyen cikti(lar)) 107 (Performans) 366 (Cin) 214

Energy efficiency Productivity Energy

(Enerji etkinligi) 69 (Verimlilik) 224 (Enerji) 197

Eco-efficiency Energy Approach

(Eko-ctkinlik) 7 (Enerji) 203 Yaklagim) 187

China China Performance

(Cin) 66 (Cin) 193 (Performans) 140

Sustainability 35 Energy efficiency 163 Evaluation 134

(Stirdiiriilebilirlik) (Enerji etkinligi) (Degerlendirme)

Energy Undesirable output(S)

(Enerji) 34 (Istenmeyen cikti(Lar)) 161 Model 133

Sustainable development 27 Eco-efficiency 143 Based 128

(Siirdiiriilebilir kalkinma) (Eko-etkinlik) (Tabanl)

Environmental performance 26 Slacks-based measure 134 Industry 9

(Cevresel performans) (Aylak tabanl 6l¢ii) (Endiistri)

Directional distance function 24 Industry 131 Power 36

(Yonsel mesafe fonksiyonu) (Endiistri) (Giig)

Malmquist index 2 Emissions 126 Regional 35

(Malmquist endeksi) (Emisyon) (Bolgesel)

Ulkeler, dergiler ve anahtar kelimeler arasindaki iliski

Ug alan grafigi, analiz igin segilen {i¢ alan arasindaki iliskiyi gostermektedir. Grafigin sol tarafinda iilkeler,
orta satirinda dergiler ve sag tarafinda ise genisletilmis anahtar kelimeler yer almaktadir. Dikdortgenin yiiksekligi
biiylidiikge secilen alanlar arasindaki (lilkeler, dergiler ve anahtar kelimeler) iligski artmaktadir. Cevresel etkinlik
konusunda en ¢ok yayin yapilan dergi “Journal of Cleaner Production’dur”. Buradaki yayinlar en ¢ok Cin’den
gelmektedir ve en sik kullanilan anahtar kelime ise “enviromental efficiency’dir”. Bu dergiyi “Sustainability” takip
etmektedir. Yine en cok Cin’den yaymn gelmektedir ve en sik “data envelopment analysis” anahtar kelimesi
kullanilmistir (Sekil 3).
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SONUC

Bu ¢alismada, 2000-2024 yillar1 arasinda gevresel etkinlik yayinlarindaki arastirma egilimleri {izerine bir
degerlendirme yapilmigtir. Son bes yildaki yayin ¢iktis1 ve diger gostergeler ¢cevresel etkinlik konusunun gelismekte
olan bir arastirma alan1 oldugunu gostermektedir. Caligma, cevresel etkinlik tizerine 303 dergi, 56 tilke veya bolge ve
1037 kurumu kapsayan 1097 yayini icermektedir.

* En ¢ok atif alan makale Reinhard et al. (2000) aittir ve yil basina en yiliksek ortalama atif alan makale
Mardani et al. (2017) aittir.

* “Journal of Cleaner Production” dergisi; yayin sayisi, atif sayisi, etki faktorii ve c¢eyreklik dilimi
bakimindan ¢evresel etkinlik arastirmalari iizerine en fazla 6n plana ¢ikan dergidir.

* Cin yayimn uretimine hakim olan {lkedir. Diger lilkeler ve bolgeler (dogrudan veya dolayli olarak)
¢ogunlukla Cin ile birlikte igbirligi yapmaktadirlar. Lider kurum Cin Bilim ve Teknoloji Universitesi’dir. En iiretken
kurumlarin ilk 6’s1, ilk 10°da ise 7 kurum Cin’de yer almaktadir.

Cevresel etkinlik konusunda Tiirkiye’nin toplam atif sayisi ve makale basgina ortalama atif sayisimin diisiik
olmasi Tiirkiye’den ¢ikan yaymlarin etkisinin siirli oldugunu gostermektedir. Ornegin, Hollanda’nin makale basina
95.6, Litvanya’nin 55.6, Avusturya’nin 46.3 ortalama atif almasi Tiirkiye’nin bu alandaki akademik ¢alismalarinin
uluslararasi etkisinin daha diigiik olduguna isarettir. Ayrica Tiirkiye’deki calismalarin icerik ve metodoloji acisindan
arastirmacilarin ilgisinin ¢cekmedigi ya da yayinlarin diisiik etkili dergilerde yaymlanmis olabilecegi diistintilmelidir.
Bu gostergeleri artirmak icin Tiirkiye’den yapilacak yayinlarin uluslararasi isbirligi i¢erisinde, yliksek etkili dergilerde
yayimlanmasi ve bunun i¢in de bilimsel arastirmalara yatirimlarin yapilmasi gerektigi dnerilmektedir.

Tarim sektorii; strdirilebilirlik, iklim degisikligi, karbon ayak izi, sera gazi emisyonlari gibi kiiresel
giindemlerle yakindan iliskili oldugundan yakin gelecekte tarimsal faaliyetlerin ¢evresel etkinlik {izerindeki etkilerinin
arastirildigi caligmalarin artacagi diisiintilmektedir.

Bu arastirma, diinyanin en kapsamli veri tabanlar1 arasinda yer alan ve bilimsel yayinlarn analizinde en sik
kullanilan Web of Science Core Collection’da listelenen yaymlarla siirli tutulmustur. PubMed veya Scopus gibi diger
uluslararasi veri tabanlari kullanilmamistir. Ayrica bir bagka sinirlamada bibliyometrik analizde nicel yontemler
kullanildig1 i¢in yaynlarin igerigi hakkinda yorum yapilamamistir. Bibliyometrik analizin temelinden gelen bu
siirlamalara dayanarak, ileride yapilacak ¢aligmalar igin arastirmacilara bibliyometrik analize ek olarak nitel analiz
ile desteklenen derinlemesine bir ¢alisma yapmalari 6nerilebilir.

Arastirmacilarin Katki Oram Beyan Ozeti

Yazarlar makaleye esit oranda katki saglamig olduklarini ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Makale yazarlari aralarinda herhangi bir ¢ikar ¢atismasi olmadigini beyan ederler.

EK Bilgi

Bu calisma, Bektas Kadakoglu tarafindan Isparta Uygulamali Bilimler Universitesi, Lisansiistii Egitim
Enstitiisii, Tarim Ekonomisi Anabilim Dali'nda yiiriitiilen doktora tezinin bir boliimidiir.
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Aydin ili tarim igletmelerinde siirdiiriilebilir kalkinma icin yeter gelirli isletme
biiyiikliigiiniin belirlenmesi

Ozet

Amag: Bu arastirma, tarimsal tiretimin yogun ve tirlin ¢esitliligi ile bilinen Aydin ilindeki tarimsal igletmelerin
ekonomik 6zelliklerini, yeter gelirli isletme bilyiikliginii ve siirdiiriilebilir kalkinma durumlarini incelemeyi
amaglamaktadir.

Tasarim/Metodoloji /Yaklasim: Veriler, 2022 yilinda 17 ilge ve 46 kdydeki 389 giftlikten orantili 6rnekleme
kullanilarak yiiz yiize anket yoluyla toplanmistir. Sosyo-ekonomik &zellikler analiz edilmis ve ekonomik
biiyiikliikler ESU kriterleri kullanilarak belirlenmistir. Gelir yeterliligi, TUIK géreli yoksulluk smirina gére
degerlendirilmistir. Ciftlik gruplarini karsilagtirmak icin ANOVA, Kruskal-Wallis ve Ki-Kare testleri dahil
olmak iizere istatistiksel yontemler kullanilmistir.

Bulgular: ESU kriterlerine gore, isletmelerin %30,85'i ekonomik olarak biiyiik, %51,16's1 orta ve %18'i
kiigtiktiir. 2022 gelir bazli yoksulluk siniri esik olarak kullanilarak isletmeler gelir diizeylerine gore kategorize
edilmistir. Tarimsal gelirleri yoksulluk smirmm %15 altinda olan isletmeler yeterli gelir sinirinin altinda kabul
edilirken, yoksulluk sinirinda olanlar yeterli gelire sahip kabul edilmistir. Yeter gelirli isletmeler i¢in 2022
yilinda briit marj 380 €/da/y1l, tarimsal gelir ise 299 €/da/yil olmustur. Bu degerler 2024 yilinda sirastyla
13.300 TL/da/y1l ve 10.465 TL/da/y1l olmustur. Yeterli gelire sahip isletmelerin ekonomik biiyiikliik, tarimsal
gelir, briit kar marj1 ve siirdiiriilebilirlik diizeyleri, yeterli gelir sinirinin altindaki isletmelere gore daha
yiiksektir. Yeterli gelir seviyesinin altindaki isletmeler, yetersiz tasarruf, yatirim ve kendi kendine yeterlilik
nedeniyle siirdiiriilebilir kalkinma firsatlarindan yoksundur.

Ozgiinliik/Deger: Bu arastirma, yiiksek tarimsal potansiyele sahip bir bolgedeki isletmelerin ekonomik
biyiiklugiinii, yeterli gelirli isletme biiytikliigiinii ve siirdiiriilebilir kalkinma durumunu benzersiz bir sekilde
biitiinlestirmekte ve bu boyutlarin kapsamli bir analizini sunarak literatiirdeki bir boslugu doldurmaktadir.

Anahtar kelimeler: Yeter gelir, ekonomik biiyiikliik, stirdiiriilebilir kalkinma, siirdiiriilebilir tarim, Aydin
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INTRODUCTION

The agricultural sector and farms is a critical socio-economic activity for meeting the food needs of present
and future generations and plays an important role in achieving sustainable development goals. Agriculture has
important functions related to food production and well-being. Therefore, sustainable development and growth of the
agricultural sector is essential for the environment, society and the economy. To meet the needs of present and future
generations, the importance of sustainable development of agricultural production and farms is increasingly
recognised (FAO, 2012; Mellor, 1995; Nowak et al. 2019; Pretty, 2008; Tilman et al. 2002; Wiskerke, 2009).

Agricultural production and farms play an important role in the welfare of populations by influencing economic
and rural development (Hurduzeu et al. 2022; Mellor, 1995). The World Bank's World Development Report highlights
the importance of sustainable agriculture and rural development in achieving the Millennium Development Goals. In
recent years, in addition to increasing the yield and quality of agricultural production, the need to determine the size
of farms that can generate sufficient income for the sustainability of agricultural farms has come to the fore.
Determining this size is of great importance in terms of a balanced distribution of growth in the agricultural sector and
preventing farms from falling below the size of sufficient income (Giindogmus et al., 2017; Timbuil, 2003). Many
studies have analysed 'sufficiency and income sufficiency' strategies from a theoretical and macro perspective (Alcott,
2008; Figge et al. 2014; Princen, 2005). However there are gaps in determining the size of the farm with sufficient
income. For sustainable agriculture it is important to determine the size of the farm with sufficient income in an
objective and scientific way. Income from agriculture supports the sustainability of farming families and rural areas,
and food from agriculture supports a sustainable society (Agovino et al., 2023).

In his 1968 speech at the University of Kansas, Senator Robert F. Kennedy stated that economic variables that
make life worth living should be measured. Increasing the level of adequate income aims to increase the well-being,
happiness, life satisfaction and overall sustainable development of individuals (Smith and Wesselbaum, 2023; UNDP,
1990). In agriculture, rural areas, and agricultural farms, sufficient income or the possession of sufficient income is
crucial for sustainable development and its impact on agriculture. In agricultural sciences, studies aimed at
determining the level of sufficient income in rural areas and agricultural farms are inadequate. Sufficient income is a
critical issue that bridges the gap between sustainable development, sustainable agriculture, and agricultural farms,
and it needs to be empirically measured (Smith and Wesselbaum, 2023). When income and sufficient income are
considered as measurable variables, the necessity to consider their effects on farmer welfare, farmer economic
development, and sustainable development becomes evident (Castro and Bleys, 2023; Aslan and Armagan, 2020;
Katipoglu and Armagan, 2020).

Income is a significant issue for economists who argue that high income and sufficient income contribute to
individuals' life satisfaction and development. Sufficient income can ensure the sustainable development and well-
being of individuals and agricultural farm owners. As an economic and measurable variable, the direct and objective
measurement of sufficient income for individuals and agricultural farms is of critical importance for sustainable
development. Increasing sufficient income per capita in agriculture and rural areas can enhance individuals' welfare,
life satisfaction, and the sustainable development of agricultural farms, thereby securing future generations' food
needs. To meet the needs of future generations without compromising the needs of the current generation, it is essential
to increase the level of sufficient income and ensure sustainability in rural areas and agriculture. The limited research
on sustainable development, sustainable agriculture, and sufficient income farm size, along with the inadequacy of
studies that holistically examine these topics, further underscores the importance of this research (Deaton, 2008;
Easterlin, 1974; Hurduzeu et al., 2022; Liao, 2021; Sen, 1999).

This study, focusing on agricultural farms in Aydin Province, is of vital importance due to the significant role
of agricultural production and its economic impact. A detailed examination of the economic sizes of agricultural farms
engaged in agricultural activities, the sufficient income farm sizes, and the state of sustainable development is a critical
step in ensuring the sustainable development of agricultural farms. The existing studies on determining the economic
size of farms and sufficient income farm sizes are inadequate and limited (Ozkan & Armagan, 2019), making this
research particularly significant. Additional empirical research is needed to better understand the effects of farms
economic size and sufficient income level on sustainable development. This study aims to fill the knowledge gap in
the field by examining the economic size of farms, sufficient income farm sizes, and their sustainable development
status. The relationship between agricultural farm economic size, sufficient income farm size, and sustainable
development is analyzed comprehensively in this study. The importance of this research is further emphasized by the
fact that there has been insufficient study on sufficient income farm size in Aydin Province, especially at the regional
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and national levels, over the past thirty years. Objectively and scientifically determining the economic size of farms
and sufficient income farm sizes is critical for sustainability and development in agriculture. This research aims to
determine the sufficient income farm size necessary for the sustainable development and continuity of agricultural
production activities in agricultural farms in Aydin Province.

MATERIAL and METHODS
Material

The study was conducted in the regions where agricultural production is intensive and the number of farmers
is the highest in the province of Aydin, according to the data obtained from the Aydin Directorate of Agriculture and
Forestry. In 2020, there will be 50.825 farmers registered in the Farmer Registration System in Aydin. A total of 46
lowland villages from 17 districts of Aydin province, where the number of farmers is highest and production is
intensive, were surveyed. Primary data were collected from the farmers engaged in agricultural production activities
using farmer questionnaires. The ethical approval for these forms was obtained from the Research Ethics Committee
of Aydi Adnan Menderes Social and Human Sciences University on 31.01.2002.

Method
Data collection

In the research, the lowland villages of Aydin Province where crop and livestock production is most intensive
and the number of farmers is highest were selected; this selection aims to represent the entire Aydin Province. The
sample of farms and farmers was determined as the maximum sampling volume in finite main populations (Newbold,
1995).

The sampling formula is as follows

_ Np(1-p)
(N-1)05,+p(1-p)

M

Thus, n is the sample size, N is the population size (50.825), p is the estimation rate (p=0.50 is taken for the
maximum sample size, since the proportion of farms with sufficient income is unknown. The proportion of farms with
sufficient income is 0.50), o« is the confidence interval of the probability level (opx 0.02551 from the equation
opx¥1.96= 0.05 for 95% confidence interval, 0.05 level of error). As a result of the calculation, the sample size was
found to be 383.88. The total sample size was distributed proportionally across the districts, and face-to-face
interviews were conducted with a total of 389 farmers in 2022.

Data analysis method

Descriptive statistics (mean, percentage and standard deviation) were used in the analysis of some socio-
demographic, physical asset and economic characteristics of the farms considered in this study. The annual agricultural
income values of each farm were determined in order to define the farm size and economic size groups with sufficient
income according to ESU. The analysed farms were grouped according to the agricultural income indicators.
Parametric and non-parametric tests were used to compare groups of farms and to determine the relationship between
some socio-economic variables. The Anova test was used for continuous variables with normal distribution and the
Kruskal-Wallis-H test for continuous variables without normal distribution. When comparing the observed and
expected frequencies of two multi-categorised variables, the Chi-square test was used to determine the relationship
between the variables. In addition, some continuous variables were categorised and the Khi-square test was also
applied to determine whether these variables affected the income level of agricultural farms.

Agricultural income has been used to group farms according to ESU (European Size Unit) values. According
to ESU, the economic size of agricultural farms is divided into six main groups. For the year 2022, the total annual
agricultural income of each agricultural farm was divided by the euro value of 2022 in TL (average euro exchange
rate of 17.41 TL/€). The result obtained was divided by 1.200 € to determine the number and amount of ESUs of each
farm's agricultural income in euro. The value of agricultural income in euro and the number of ESUs represent the
economic size of the farms (EUROSTAT, 2014). In the EU Commission Implementing Regulation of 3 February
2015/220 and Council Regulation No 1217/2009, farms are divided into 14 classes in Euro and these classes can be
grouped into six groups (EU Commission Implementing Regulation, 2015). In the study, the agricultural income
indicator was used to divide farms into six groups according to the number of economic size units (ESUs): Farms with
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less than 4 ESUs are classified as very small; farms with 4-8 ESUs are classified as small; farms with 8-16 ESUs are
classified as below average; farms with 16-40 ESUs are classified as above average; farms with 40-100 ESUs are
classified as large; and farms with 100 ESUs and more are classified as very large.

In order to calculate the Sufficient Income values of the farms, the indicator of the 'income-based relative
poverty line calculated for Turkey using Purchasing Power Parity (PPP)' (20.663 TL/month) was used in the
TURKSTAT 2022 Income and Living Conditions Survey (TURKSTAT, 2022). In determining the size groups of
agricultural farms with sufficient income, 60 per cent of the median income calculated by TURKSTAT for Turkey,
i.e. the income-based relative poverty line, was accepted as the threshold and/or limit. In this way, it was determined
whether the total value of agricultural income received by each farm in a year could in principle ensure the subsistence
of the household and whether it was below the income-based relative poverty line. In determining this situation for all
agricultural farms, firstly, the TURKSTAT income-based relative poverty line (threshold value=20.663
TL*12=247.956 TL) was multiplied by 12 months and the annual relative poverty line was accepted as a fixed
threshold and/or limit for all agricultural farms. If the annual agricultural income of the farms is 15% below this
threshold, they are divided into three groups as farms below the adequate income, if it is above 15%, they are divided
into three groups as farms above the adequate income and if it is in the range of the threshold, they are divided into
three groups as farms with adequate income. The income-based relative poverty rate of agricultural farms in Aydin
province is 21.3%. According to TurkStat, the income-based relative poverty rate in Turkey is 21.6% (TurkStat, 2022).

FINDINGS and DISCUSSION

Some socio-economic characteristics of farms according to ESU

In this study, the average age of farmers was 48.43 years. Cukur and Isin (2008) reported an average age of
47.44 years, while found it to be 52.22 years. The average agricultural work experience was 30.11 years, compared to
30.14 years reported by Cinar and Armagan (2009). Regarding education levels, 48.6% of the farmers were primary
school graduates and 5.4% were university graduates. Kinikli (2022) reported 47% of primary school graduates and
9.5% of university graduates. Membership rates varied, with Yilmaz (2021) reporting 89% membership in the
Chamber of Agriculture, 16% in Agricultural Credit Cooperatives, and 33.6% in TARIS. In contrast, Kinikl1 (2022)
found 19.5% membership in agricultural credit cooperatives and 70% in agricultural development cooperatives. In
this study, 64.8% were members of agricultural credit cooperatives and 29.6% were members of agricultural
development cooperatives (Table 1).

Table 1. Some socio-demographic and physical characteristics of agricultural farms

1. Group 2. Group 3. Group 4. Group 5. Group 6. Group General

(n=35) (n=35) (n=58) (n=141) (n=86) (n=34) (n=389)
Farmer age 47.06 51.71 52.31 46.99 50.51 40.56 48.43
Agricultural experience (year) 27.51 32.26 32.72 28.47 33.42 24.65 30.11
Primary education (%) 60.0 54.3 51.7 45.4 52.3 29.4 48.6
Secondary education (%) 114 28.6 224 16.3 18.6 20.6 18.8
High school (%) 20.0 17.1 19.0 24.8 18.6 353 22.4
Associate's Degree(%) 5.7 0.0 1.7 6.4 5.8 5.9 4.9
University graduate (%) 2.9 0.0 5.2 7.1 4.7 8.8 54
Members in agricultural credit cooperative (%) 45.7 45.7 63.7 61.0 79.1 84.3 64.8
Members in Taris (%) 20,0 22,9 29,3 36,9 52,3 53,0 37,8
Membership to chambers of agriculture (%) 94.3 37.2 99.1 99.3 97.7 100.0 98,4
Members in the irrigation union (%) 82,8 85,0 89,7 92,2 93,3 97,1 91,5
Membership to dairy unions (%) 229 14,3 15,5 19,8 17,4 11,8 17,7
Population per farm 4.11 3.80 3.90 433 4.88 5.85 4.45
Owned land area (da) 41.75 30.08 43.24 57.85 130.78 268.45 86.25
Rented-Out land area (da) 0.43 0.49 0.22 0.64 0.00 0.00 0.34
Land shared with a partner (da) 0.00 0.71 0.12 1.47 1.72 8.34 1.72
Rented-In land area (da) 5.66 5.51 11.52 25.47 41.78 99.67 29.90
Land shared with a partner (da) 1.00 0.29 3.11 4.75 9.04 12.68 5.41
Irrigated land area (da) 38.87 27.41 46.37 75.57 158.99 330.66 104.31
Non-irrigated land (da) 10.06 9.67 11.86 14.61 24.33 58.47 19.32
Average land area (da) 48.92 37.08 58.22 90.18 183.32 389.13 123.64
Livestock farmers (%) 65.70 60.00 70.70 72.30 70.90 52.90 68.40
Large ruminants (head) 43.11 26.93 26.62 35.23 60.13 81.00 43.49
Small ruminants (head) 21.04 77.34 82.05 39.28 58.90 97.10 60.84
Tractor ownership (units) 1.14 1.11 1.36 1.65 2.33 3.29 1.80
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Cukur and Isin (2008) found the average population per farm to be 3.61, Sekerdil and Engindeniz (2020) found
this ratio to be 4.49. In all farm groups, the proportion of the active population aged 16-64 (51.34%) is higher than in
the other age groups. In the study, the average land size of agricultural farms was found to be 123.64 decares, Cukur
and Ismn (2008) and Aydin and Unakitan (2016) found 116.31 and 117.49 decares, respectively. The average size of
irrigated land is 104.31 decares, while the average size of non-irrigated land is 19.32 decares. Kinikli (2022) found
that the average irrigated area was 47.05 decares and the average non-irrigated area was 4.37 decares (Table 1).

Table 2. Some economic characteristics of agricultural farms (1,000)

1. Group 2. Group 3. Group 4. Group 5. Group 6. Group General

(n=35) (n=35) (n=58) (n=141) (n=86) (n=34) (n=389)
Crop gross production value (TL/year) 339.6 239.5 448.6 748.3 1.646,1 4.252,7 1.125,8
Livestock gross production value (TL/year) 533.1 316.2 381.7 664.2 1.268,2 1.627,7 789.6
Crop production variable costs (TL/year) 105.0 49.3 109.4 189.7 427.7 1.152.7 2943
Livestock production variable costs 487.9 206.4 364.7 3872 707.6 626.4 453.7
(TL/year)
Giross production value of the farm 689.9 4293 705.3 12193 2.545,7 51145  1.657,6
(TL/year)
Variable costs of the farm (TL/year) 592.9 255.7 375.8 576.9 1.135,4 1.779,1 748.0
Fixed costs (TL/year) 55.1 44.6 76.2 99.4 192.3 350.4 129.5
Gross margin value (TL/year) 97.0 173.5 329.5 642.3 1.410,2 3.335,3 909.6
Agricultural income value (TL/year) 41.8 128.8 253.2 542.9 1.217,9 2.984,8 780.0
Crop production value per decare
(TL/da/year) 6.8 7.1 8.5 9.2 10.0 11.6 9.1
Crop production variable costs per decare
(TL/da/year) 1.8 1.4 1.9 22 23 3.1 2.1
Fixed costs per decare (TL/da/year) 14 1.3 1.3 1.1 1.1 1.0 1.2
Gross margin value per decare (TL/da/year) 3.1 6.5 7.2 9.0 10.2 9.5 8.3
Agricultural income per decare (TL/da/year) 1.7 52 5.8 7.8 9.0 8.6 7.0

Variability in farm income levels was observed in this survey. The agricultural income of 18% of the farms
was found to be less than 8 ESU and these farms were in the small and very small group. Bojnec and Latruffe (2007)
found that the economic size of more than 40% of the farms was in the small and very small group and their agricultural
income was less than eight ESU. Similar to this study, Wicki (2019) classified farms into six different economic size
classes. In addition, Kog (2022) found that agricultural income accounted for 85.16% of farms livelihoods, while
Fabusoro et al. (2010) found that only 35% of agricultural income contributed to farm income. In this study, the overall
average share of annual farm income is 77.96% (Table 2). Up to Table 1, agricultural farms were classified according
to the EU economic size unit and analysed using descriptive statistics. On the basis of these data on agricultural
income, an economic analysis of the agricultural sector and agricultural farms can be carried out.

Some socio-economic characteristics of the sufficient income groups of farms

Sufficiently profitable area and sufficiently profitable farm size should be assessed independently of each other
and should not be used interchangeably. In the literature, these concepts can sometimes be confused and cause
confusion, but they are different concepts. According to the Ministry of Agriculture and Forestry, adequate income
addresses the philosophy of sustainability by maintaining the agricultural structure and the minimum subsistence of
the farm population. Adequate income per hectare refers to unlimited income, but the use of the concept of adequate
income per farm is more accurate, as the income from crop and livestock production on farms is consumed by the
farm population.

For farms, individuals, countries, societies and farmers, there is no definitive conclusion and approach as to
what level of income is sufficient or not, and how much income per month increases welfare (Castro and Bleys, 2023).
However, based on some approaches, adequate income can be calculated and measured for agricultural farms. In this
study, the level of adequate income for farms was determined by taking into account the relative poverty line and the
farm income values.

Agricultural farms with adequate income can help families make a living, contribute to the economy and
support food security by providing socio-economic sustainability. Table 3 presents some descriptive statistics of the
groups of farms with sufficient income. The value of agricultural income may have been high in the farms with
sufficient income. However, in these groups of farms, only 20 per cent of the farms have an agricultural income value
of more than one million.
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Table 3. Some descriptive statistics of the farm size groups with sufficient income

Farms below the sufficient Sufficient income farms Farms above the sufficient General Farms
income level (2. Group) income level
(1. Group) (3. Group)
n number 83 25 281 389
Minimum value (TL) 2.779 211.932 285.595 2.779
Maximum value (TL) 207.963 281.309 10.459.286 10.459.286
Mean Value (TL) 101.850 242.608 1.028.231 780.082
Standart Deviation 60.163 24.134 958.195 908.287

The average age of farmers engaged in agricultural production is 48.43 years and the average work experience
is 30.11 years. Ozden and Armagan (2005) found the average age of farmers to be 54.57 years and the average working
experience to be 31.79 years, Cinar and Armagan (2009) found the average age to be 52.22 years and the average
working experience to be 30.34 years, Kelesoglu (2019) found the average age to be 45.64 years and Bozkiran (2023)
found the average age to be 56.33 years and the average working experience to be 35.24 years. The educational level
of the farmers is 48.6% primary school, 18.8% secondary school, 22.4% high school, 4.9% associate degree and 5.4%
bachelor degree. Kog (2022) found that 29.6% of the business owners were primary school graduates and 12.17%
were undergraduate graduates, Kelesoglu (2019) found that 61.11% were primary school graduates and 1.11% were
undergraduate graduates and Ken (2023) found that 60.98% were primary school graduates. This study found that the
membership rates of farmers in cooperatives and trade unions were not the same as the membership rates of farmers
in Cukur and Isin (2008) and Kinikl1 (2022). The average population per farm is 4.45, which differs from the findings
of Cukur and Isin (2008), Cinar and Armagan (2009), Kelesoglu (2019) and Gokge (2022). According to TurkStat,
the average household size in Turkey is 3.2 persons. In this study, 68.4% of the farmers were engaged in animal
husbandry, while Ken (2023) found that 50% of the farms were engaged in animal husbandry. Furthermore, in this
study there are 15.60 dairy cows and 26.72 sheep per farm. Kelesoglu (2019) found that there were 10.96 milking
cows and 79.33 sheep per farm while Kinikli (2022) found 27.89 cows per farm (Table 4).

Table 4. Some socio-demographic and physical asset characteristics of sufficient income farm groups

1. Group 2. Group 3. Group General

(n=83) (n=25) (n=281) (n=389)
Farmer age 50.21 52.64 47.53 48.43
Agricultural experience (year) 30.97 33.12 29.59 30.11
Primary education (%) 59.1 48.0 45.6 48.6
Secondary education (%) 18.1 28.0 18.1 18.8
High school (%) 18.1 16.0 24.2 22.4
Associate's Degree(%) 24 4.0 5.7 4.9
University graduate (%) 2.4 4.0 6.4 54
Members in agricultural credit cooperative (%) 49.4 60.0 69.8 64.8
Members in Taris (%) 24.1 32.0 42.3 37.8
Membership to chambers of agriculture (%) 96.4 100.0 98.9 98.5
Members in the irrigation union (%) 84.3 92.0 93.6 91,5
Membership to dairy unions (%) 18.1 8.0 18.5 17.7

Population per farm 3.86 4.24 4.64 445
Owned land area (da) 33.95 41.04 105.72 86.25
Rented-Out land area (da) 0.38 0.00 0.36 0.34
Land shared with a partner (da) 0.30 0.00 2.29 1.72
Rented-In land area (da) 5.60 13.58 38.53 29.90
Land shared with a partner (da) 0.94 437 6.83 5.41
Irrigated land area (da) 32.09 49.00 130.57 104.31
Non-irrigated land (da) 9.09 9.99 23.18 19.32
Average land area (da) 41.19 58.99 153.75 123.64
Livestock farmers (%) 61.40 72.00 70.10 68.40
Large ruminants (head) 37.2 24.2 46.9 43.4
Small ruminants (head) 55.1 105.6 54.6 60.8
Tractor ownership (units) 1.16 1.40 2.03 1.80

Table 5 shows the value of crop and animal production, gross margin and agricultural income of the groups of
farms with sufficient income. In group 1, the value of animal production of the farms with insufficient income is
higher than the value of crop production. In the other two groups, the value of crop production is higher than that of
animal production. In group 3, the farms above sufficient income have higher values of crop production per decare,
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gross margin and agricultural income than the other groups. In this study, the average gross margin per decare per
farm was determined to be 8 thousand TL and the value of agricultural income was determined to be 7 thousand TL.
Aslan and Armagan (2020), Katipoglu and Armagan (2020) found the average gross margin per farm to be below
about 3 thousand TL.

Table 5. Some economic characteristics of sufficient income groups (1,000)

1. Grup 2. Grup 3. Grup Genel

(n=35) (n=35) (n=58) (n=389)
Crop gross production value (TL/year) 287.2 472.8 1.431,6 1.125,8
Livestock gross production value (TL/year) 417.6 315.8 926.8 789.6
Crop production variable costs (TL/year) 74.6 122.9 374.4 294.3
Livestock production variable costs (TL/year) 308.5 252.2 514.5 453.7
Gross production value of the farm (TL/year) 533.8 700.2 2.074,8 1.657,6
Variable costs of the farm (TL/year) 383.1 375.2 889.0 748.0
Fixed costs (TL/year) 48.8 82.4 157.5 129.5
Gross margin value (TL/year) 150.6 325.0 1.185,0 909.6
Agricultural ncome value (TL/year) 101.8 242.6 1.028,2 780.0
Crop production value per decare (TL/da/year) 74 8.1 9.6 9.1
Crop production variable costs per decare (TL/da/year) 1.7 1.9 2.3 2.1
Fixed costs per decare (TL/da/year) 1.4 1.3 1.1 1.2
Gross margin value per decare (TL/da/year) 5.5 6.6 9.3 8.3
Agricultural income per decare (TL/da/year) 4.0 52 8.1 7.0

Some socio-economic variables thought to influence the level of sufficient income

According to the results of the ANOVA test, age, work experience and average population per farm show
statistically significant differences between the groups of farms with sufficient income. According to the results of the
Tukey test, significant differences were found between the age averages (p<0.02) in the 2nd and 3rd groups of farms
and between the population averages (p<0.001) between the 1st and 3rd groups of farms (Table 6).

Table 6. Some general characteristics of the farmers

1. Group 2. Group 3. Group General F-value Sig-value

(n=83) (n=25) (n=281) (n=389)
Farmer age 50.21 52.64 47.53 48.43 3.14 0.04*
Experience in agriculture (years) 30.97 33.12 29.59 30.11 1.09 0.30
Population per farm 3.86 4.24 4.64 4.45 6.30 0.002%***

Significance level: ***p< 0.01; **p < 0.05

The Kruskal-Wallis H test was used to determine the significant difference between the means of the economic
variables of the groups of farms with sufficient income. The results showed that there were statistically significant
differences between the means of the economic variables. The Dunn-Bonferroni test was used to compare between
groups and to determine statistically significant differences. This test showed that farms in the third group had higher
adequate income levels and economic benefits. In addition, farms in groups 2 and 3 are more advantaged than those
in group 1 (Table 7). Smith and Wesselbaum (2023) state that the level of development, economic size and income of
countries, regions and individuals can affect the level of adequate income, welfare and living standards.
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Table 7. Relationship between income levels and some farm economic variables

1. Group 2. Group 3. Group General H P Post-Hoc
(n=83) (n=25) (n=281) (n=389)

Variable costs in crop production « % *
(1,000 TL) 74.6 1229 3744 294.3 135.89 0.000 2>1,3>1,2
Variable costs in livestock % %
production (1,000 TL) 308.5 2522 514.5 453.7 17.10 0.000 3>2
Fixed costs of the farm (1,000 TL) 48.8%* 82.4* 157.5% 129.5 90.29 0.000 3>2,2>1,3>1
%")p gross production value (1,000 287.2 472.8 1.431.6 1.125.8 16801 0000  1<2,3>1,2
Livestock gross production value % % %
(1,000 TL) 417.6 315.8 926.8 789.6 39.85 0.000 1>2, 3>2,3>1
Gross production value of the farm "
(1,000 TL) 533.8 700.2 2.074.8 1.657.6 165.78 0.000 3>1,3>2
Gross margin value of the farm % * %
(1,000 TL) 150.6 325.0 1.185.8 909.6 229.67 0.000 3>2,2>1,3>1
Crop gross production value per %
decare (1,000 TL) 7.4 8.1 9.6 9.1 32.17 0.000 3>2,3>1
Variable costs in crop production % %
per decare (1,000 TL) 1.7 1.9 23 2.1 26.65 0.000 3>1
Gross margin value of the farm per %
decare (1,000 TL) 5.5 6.6 9.3 83 65.28 0.000 3>1,3>2
Agricultural income per decare 40 59 g 1% 70 76.61 0.000 352,351

(1,000 TL)
* Differences Between Groups Dunn-Bonferroni Test P<0.05

Farms with high agricultural income, large economic size and high sufficient income level are more
advantageous by meeting household needs and production costs. Kizilaslan and Adiguzel (2009) found that the
unsuccessful and medium farms, which they divided into three groups according to their agricultural income, could
not generate income to cover family labour costs. Wicki (2019) found that small and very small farms do not provide
sufficient income and do not have sustainable development opportunities. Anderzén et al. (2020) found that about 70
per cent of farms do not provide sufficient income to meet family needs. Castro and Bleys (2023), taking into account
the standard of living, set the adequate income level at between 1,400 and 2,100 euros per month, which is higher than
the adequate income level in the study. The results of the studies conducted in different regions of Turkey and the
world differ from the results of this study.

Chi-square analysis was used to examine the difference between the level of adequate income of agricultural
farms and some variables. It was found that variables such as level of education, membership in agricultural
institutions/organisations, land size, number of dairy cows and cattle have a positive effect on the level of adequate
income at p < 0.05 level. This indicates that there is a significant difference between the level of adequate income and
these variables and the HO hypothesis (socio-economic variables do not differentiate the level of adequate income) is
rejected and the H1 hypothesis (socio-economic variables significantly differentiate the level of adequate income) is
accepted (Table 8). Gomez-Limén and Sanchez-Fernandez (2010) found significant differences between agricultural
income and farm sustainability and socio-economic characteristics. Kog (2022) and Bozkiran (2023) also found
significant relationships between farm groups and socio-economic characteristics.

In the agricultural sector, for the sustainable development of agricultural farms and rural areas, these farms
should provide sufficient income through annual agricultural activities. It is important that the farm population can
make a living from agricultural production, even at a minimum level, otherwise the sustainability and development of
agricultural farms may be jeopardised. Farm farms that achieve a sufficient income level can help households to make
a living without falling below the poverty line, contribute to the local economy, improve the social status of the farm
population, support food supply and food security.
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Table 8. Difference between income levels and some variables

1. Group 2. Group 3. Grup General Pearson
(n=83) (n=25) (n=281) (389) Chi-kare
XZ
Person % Person % Person % Person %
Education
Primary 64 77.1 19 76.0 170 63.7 262 67.4
Other educational levels 19 22.9 6 24.0 102 36.3 127 32.6 6.14*
Membership status in
agricultural credit
cooperative
Member 41 49.4 15 60.0 196 69.8 196 69.8
Not a member 42 50.4 10 40.0 85 30.2 85 30.2 11.90*
Membership in agricultural
development cooperative
Member 18 21.7 8 32.0 89 31.7 115 29.6
Not a member 65 78.3 17 68.0 192 68.3 274 70.4 3.14
Membership status in taris
Member 20 24.1 8 32.0 119 423 147 37.8
Not a member 63 75.9 17 68.0 162 57.7 242 62.2 9.46*
Membership status to
breeding cattle breeding
association
Member 21 253 9 36.0 112 39.9 142 36.5
Not member 62 74.7 16 64.0 169 60.1 247 63.5 5.86*
Irrigated land area
50 da and below 73 88.0 16 64.0 64 229 153 394
51 da and above 10 12.0 9 36.0 216 77.1 235 60.6 120.33*
Width of the farm land
50 da and below 69 83.1 11 44.0 40 14.2 120 30.8
51da and above 14 16.9 14 56.0 241 85.8 269 69.2 144.74*
Livestock farming situation
Yes 51 61.4 18 72.0 197 70.1 266 68.4
No 32 38.6 7 28.0 84 29.9 123 31.6 2.38
Number of dairy cows
10 head and below 29 74.4 11 78.6 77 433 117 50.6
11 head and above 10 25.6 3 21.4 101 56.7 114 49.4 17.02*
Total number of cattle
30 head and below 32 76.2 14 87.5 93 50.0 139 57.0
31 head and above 10 23.8 2 12.5 93 50.0 105 43.0 16.09*
*: P<0.05

CONCLUSIONS AND RECOMMENDATIONS

It can be said that Aydin province, located on the Aegean coast of Turkey, is an intensive and rich agricultural
production centre both regionally and nationally. Due to the high intensity and diversity of plant and animal production
in Aydin Province, it is important to examine agricultural farms on the axis of socio-economic characteristics, adequate
income farm size, sustainability and sustainable development. Based on this view, the aim of this study is to determine
the adequate income farm size for sustainable development in agricultural farms.

There are several indicators that reflect the economic success, economic size and adequate income farm size
of agricultural farms. These are land area, number of livestock, gross income, gross margin and agricultural income
indicator. Considering indicators such as minimum wage, hunger line, poverty line and per capita income to determine
the adequate income farm size of farms can provide better evaluations for the sustainable development of agricultural
farms. In determining the adequate income level and economic size of farms, gross margin and agricultural income
indicators better reflect the success and sustainability status of the farms. In this research, while analysing the adequate
income level and the sustainable development status of the farms, the agricultural income indicator and the poverty
line were taken as the basis. According to the results of this research, it was found that 21.3% of the surveyed
agricultural farms were below the poverty line with the income level obtained from agricultural activities, 22% were
in the unsustainable farm category, and 45% of the farm owners were not happy and satisfied with their lives. Based
on the agricultural income values of the farms in 2022, these farms were divided into three groups according to the
sufficient income threshold. If the agricultural income of the analysed farms is 15% below the TURKSTAT relative
poverty line (247,956 TL/year or 14,250 €/year in Euro basis) for the year 2022, these farms are considered to be
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below the sufficient income line. Farms whose agricultural income values are 15% above the income-based relative
poverty line are above the sufficient income line. If we look at today's year 2024, farms with agricultural income
values between 424 thousand TL/year or 12,114 €/year (the average of the Euro value of the first six months of 2024
is 35 TL/€) and 16,387 €/year or 573,562 TL/year are sufficient income farms. It can be said that the agricultural
income values of adequate income farms are equivalent to two monthly minimum wages in 2024.

In this research, the average land size of the agricultural farms in the adequate income limit of the farms
considered in 2022 was 59 decares, the crop production value was 466 €/da/year, the crop production variable cost
was 109 €/da/year, the fixed cost value was 78 €/da/year, the gross margin value of the farms was 380 €/da/year, the
agricultural income value was 299 €/da/year, the livestock unit per head was 26.5 heads, the livestock production
variable cost was 547 €/head/year and the livestock gross production value was 685 €/head/year. The average size of
the farms above the sufficient income threshold was 154 decares, the crop production value was 552 €/da/year, the
crop production variable cost was 132 €/da/year, the fixed cost value was 66 €/da/year, the gross margin value was
534 €/da/year, the farm income value was 465 €/da/year, the livestock unit was 43.85 heads, the livestock production
variable cost was 674 €/head/year and the livestock gross production value was 1.215 €/head/year. In this study, a
new approach was introduced to determine the size of farms with an sufficent income, based on the farm income
values and the 2022 poverty line.

It can be emphasised that agricultural farms with annual agricultural income values below the adequate income
threshold do not have sustainable development opportunities, as they cannot provide income, savings and investments
for the farm, cannot cover the costs of family labour and cannot provide a self-sufficient income level. It can be seen
that these farms are forced to continue agricultural activities because they have no other alternative. However, if this
negative situation continues, it can be said that farms that cannot achieve a sufficient level of income may give up
farming. The economic, social and environmental protection and support of agricultural farms, rural areas and the
population living from agriculture, without endangering the lives of present and future generations, can guarantee
sustainable development and food security.

Financial, economic and incentive programmes should be strengthened within the framework of agricultural
policy in order to enable farms to achieve sufficient income and economic size. In order to increase the sufficient
income level of agricultural farms and their economic, social and environmental sustainable development, it can be
recommended to expand the use of digital agricultural methods and modern agricultural technologies. In order to
inform, raise awareness and sensitise farmers to sustainable development and sustainable agriculture, it may be
recommended to implement training programmes through universities and other institutions and organisations. In
addition, more R&D projects and socio-economic policies should be developed to develop methods to support
economic welfare, social welfare, sufficient income level and sustainable development model in agriculture, rural
areas and agricultural farms. It is emphasised that the EU Farm Sustainability Data Network (FSDN), which covers
the economic, social and environmental aspects of the data of these farms, should be established in all farmers in order
to identify and measure sustainable development issues in agricultural farms (ESO, 2023). The establishment of FSDN
in agricultural farms in the world and in Turkey and the determination of the size of the farm with sufficient income
can further facilitate the measurement of sustainable development in agriculture and farms. This network can help
farmers to make more effective decisions for the sustainable development of agricultural farms. In future studies, it is
necessary to carry out studies on FSDN and adequate farm size. In addition, it is believed that the study can be
improved by conducting it in different cities other than Aydin province and with different sample groups. In this
context, it can be suggested that new studies should be carried out by both the researchers responsible for the study
and other researchers in the field in order to expand the scope and fill the gap with FSDN and the size of the farm with
sufficient income.
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Tasarim/Metodoloji /Yaklasim: Eskisehir ili kentsel alanda 272 tiiketici ile yiiz ylize anket yapilarak veriler
elde edilmistir. Toplanan verilerin analizinde once tiiketicilerin sosyo-ekonomik ozellikleri ortaya konmus,
daha sonra siis bitkileri satin alma ve tiiketim davraniglar1 analiz edilmistir. Tiiketicilerin siis bitkileri satin
alma tiiketimini etkileyen sosyo-ekonomik faktorlerin analizinde lojistik regresyon (logit) modelinden
yararlanilmstir.

Bulgular: Goriisiilen tiiketicilerin %47.43’0 kadm, %52.57’si erkek ve yas ortalamasi 38 yil olarak
belirlenmistir. Tiketicilerin kisisel gelir diizeyleri incelendiginde %30.88’inin 30001- 40000 TL gelir
araliginda, %23.53’{iniin 10000-20000 TL araliginda, %17.28’inin 40001 TL {izerinde gelirleri oldugu
belirlenmistir. Tiiketicilerin %66.91 inin siis bitkileri satin almay1 tercih ettigi, %33.08’inin satin almay1 tercih
etmedigi tespit edilmistir. Lojistik regresyon sonuglarina gore, tiiketicilerin siis bitkileri satin almasinda etkisi
olan, medeni durumun %1, egitim diizeyinin ve kisisel gelir diizeyi %5, seviyesinde istatistiksel olarak anlaml
bulunmustur.

Ozgiinliik/Deger: Tiirkiye’de siis bitkileri tilketimine yonelik literatirde ¢ok az sayida calismaya
rastlanmustir. Ayrica Eskisehir ilinde bu konuda yapilan bir ¢alisma bulunmamasi arastirmanin 6zgiinliigiinii
ortaya koymaktadir.

Anahtar kelimeler: Eskisehir, siis bitkileri ve ¢igekler, tiiketici tutum ve davranislar, tiiketici egilimi.

Analysis of consumers' ornamental plants consumption in urban areas of Eskigehir
province

Abstract

Purpose: The aim of this study is to determine the ornamental plant purchasing tendencies and preferences
of consumers living in the urban area of Eskisehir province.

Design/Methodology/Approach: A face-to-face survey was conducted with 272 consumers in the urban area
of Eskisehir province. In the analysis of the collected data, first the socio-economic characteristics of the
consumers were revealed, and then the purchase and consumption behaviors of ornamental plants were
analyzed. Logistic regression (logit) model was used to analyze the socio-economic factors affecting
consumers' purchase and consumption of ornamental plants.

Findings: 47.43% of the interviewed consumers were female, 52.57% were male and the average age was 38
years. When the personal income levels of the consumers were analyzed, it was determined that 30.88% of
them had an income between 30001- 40000 TL, 23.53% had an income between 10000-20000 TL and 17.28%
had an income above 40001 TL. It was determined that 66.91% of the consumers preferred to buy ornamental
plants, while 33.08% did not. According to the logistic regression results, marital status, education level and
personal income level, which have an effect on consumers' purchase of ornamental plants, were found to be
statistically significant at the 1%, 5% level.

Originality/Value: There are few studies in the literature on the consumption of ornamental plants in Turkey
and there is no study in this field in Eskisehir province.

Key words: Eskisehir, ornamental plants and flowers, consumer attitudes and behaviours, consumer tendency.
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GIRiS
Cigekler, yiizyillar 6nce estetik amaglarla kullanilmaya baglanmig olup, gliniimiizde kentlesme, insanlarin
dogadan uzaklagsmasinin getirdigi doga 6zlemini giderme ve sehirlerin daha yasanabilir hale getirilmesi gibi nedenlerle

kullanilmaktadir. Ayrica, iilkelerin ekonomik kalkinmasinda 6nemli bir rol oynayan ticari bir sektdr olarak one
cikmaktadir (Korkut ve ark., 1995).

Tiirkiye'de siis bitkilerinin ticari iiretiminin baslangici 1940'l yillara dayanmaktadir. Ilk olarak Istanbul
cevresinde ve Adalar'da baslayan cicek yetistiriciligi, daha sonra Yalova'da gelisim gostermistir. Ureticilerin 1945'te
kooperatif ¢atist altinda bir araya gelerek iiriinlerini pazarlamalari, gicek yetistiriciligini cazip hale getirmistir. 1955
yilinda ise bir bagka ¢igekgilik kooperatifi kurulmus ve her iki kooperatif de ¢igek¢iligin ilerlemesine dnemli katkilar
saglamigtir (Yazgan ve ark. 2005).

Tiirkiye’de, 6zellikle biiyiik sehirlerdeki siirekli genisleme, endiistrilesme, niifusun hizla artmasi ve yesil
alanlarin azalmasi gibi faktorler, dogaya ve dogal yasama olan 6zlemi artirmaktadir. Bu durum, bahge, balkon ve i¢
mekanlarin dekorasyonunda, kesme ¢igekler ve sakst bitkilerinin dnemini ve degerini artirmaktadir. (Gencer, 2014).

Siis bitkileri terimi 4 alt gruptan olusmaktadir. Bu gruplar kesme ¢igekler, i¢ mekéan siis bitkileri, dis mekan
siis bitkileri ve ¢icek soganlaridir. Uretim agisindan en biiyiik paya sahip olan kesme cigekler, genellikle sabit bir
toprak alaninda veya saksida yetistirilmeyip, govdesinin uygun bir yerinden kesilerek buket, aranjman veya ¢elenk
olarak kullanilmaktadir (Senol ve Sahin, 2023).

Siis bitkileri tiiketimi temel bir ihtiya¢ olmamasina karsin insanlar {izerinde pozitif etkileri olmasindan dolay1
git gide tiiketimi artmaktadir. Ozel giinlerde, torenlerde ve kutlamalarda siis bitkilerinin 6nemli bir yeri vardir. Kisiler
hem kendilerini iyi hissetmek hem de deger verdikleri kisilere ¢igek alarak onlari ve kendilerini mutlu etmeyi
istemektedirler. Bu nedenle siis bitkileri tiikketimi gliniimiizde olduk¢a yaygimlagmistir.

Toplumda bilingli tiiketicilerin sayisinin artmasi, literatiirde tiiketici davraniglarinin 6neminin giderek
biiylimesine yol agmistir. Tiiketici davraniglari, bireylerin ihtiyaglarini kargilamak i¢in hangi mal ve hizmetleri, neden,
nasil, ne zaman, nereden ve hangi siklikla satin aldiklarin1 agiklamaktadir. Tiiketici davranisi, kisilerin karar verme
stiregleri ve tutumlart sonucunda bir {irlinii satin alma veya tercih etme egilimi olarak tanimlanabilir (Altunisik ve ark.,
2001).

Literatiirde Tiirkiye’de siis bitkileri iiretiminin ekonomik analizi ve sektorde geligmeler ile ilgili birgok ¢aligma
bulunmaktadir (Yilmaz, 2009; Hekimoglu ve Altindeger, 2012; Kiziloglu ve ark, 2012; Celik, 2014; Kazaz, 2016;
Kivraklar, 2017; Tapk: ve ark, 2018; Barlas ve ark, 2019; Giines ve Babadag, 2022; Aksu ve ark, 2023; Dalgi¢ ve ark,
2024). Tirkiye’de siis bitkilerinin tiikketimine yonelik ise daha az sayida ¢aligmaya rastlanmistir (Giiglii, 1991; Bulut,
2007; Yazict, 2020; C1g ve Mikail, 2023; Yildizogullari, 2024).

Bu ¢alismada Tiirkiye’de Eskisehir ili kentsel alanda tiiketicilerin siis bitkileri satin alma davraniglarinin ortaya
konmasi ve sosyo-demografik 6zellikleri ile siis bitkileri satin alma arasindaki iligkinin lojistik regresyon modeli ile
analiz edilmesi amaglanmistir. Bu amagla ¢aligmada tiiketicilerin sosyo-demografik 6zellikleri, ne i¢in satin almak
istedikleri, satin aldiklar siis bitkileri tiirleri, satin alma sikliklari, satin almayi tercih ettikleri yerler, siis bitkileri satin
alirken g6z Oniinde bulundurduklar kriterler, tiiketicilerin yapay cicekler hakkindaki diislinceleri ve tiiketicilerin
sosyo-demografik 6zellikleri ile siis bitkileri satin alma arasindaki iligki ortaya konmustur.

MATERYAL ve YONTEM
Materyal

Bu arastirmanin hazirlanmasinda birincil ve ikincil veri kaynaklarindan yararlanilmistir. Birincil veri kaynagini
Eskigehir ili kentsel alanda 2024 yili Ocak, Subat, Mart aylarinda 272 kisi ile yapilan yiliz ylize anket verileri
olusturmaktadir. Tkincil veri kaynaklari ise konu ile ilgili olarak daha once yapilan arastirma, makaleleri, bildiri,
tezlerden ve istatistiki verilerden ve faydalanilmistir.

Yontem
Verilerin toplanmasinda kullanilan yontem

Anket uygulanacak 6rnek sayisinin belirlenmesinde “ana kitle oranlara dayali kiimelendirilmemis tek asamali
basit tesadiifi olasilik 6rneklemesi” yontemi kullanilmistir (Collins, 1986).
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42 (r*q)
N=¢ 2L (1)

Formiilde;
N: Ornek hacmi
t: %95 dnem diizeyine karsilik gelen tablo degeri (1.96)

p: S0z konusu olayin meydana gelme olasilig1 (bu caligmada en yliksek 6rnek hacmine ulagsmak adina bu deger
0.50 olarak alinmistir)

q: Soz konusu olayin meydana gelmeme olasilig1 (q=1-p) (0.50)

e: Orneklemede kabul edilen hata pay1 (%10)

Bu bilgiler 1s181nda, 6rnek sayis1 272 olarak hesaplanmigtir ve katilimeilar tesadiifen secilmistir.
Verilerin analiz edilmesinde kullanilan yontem

Tiiketicilere ait sosyo- demografik &zelliklerinin ve siis bitkileri satin alma davranislarinin belirlenmesinde
ortalama ve ylizde hesaplamalar kullanilmistir. Tiiketicilerin; yas, cinsiyet, medeni durum, egitim diizeyi, meslek
durumu ve gelir diizeyinin siis bitkileri satin almalarindaki etkisinin belirlenmesi i¢in Binary Lojistik Regresyon
Modelinden yararlanilmistir.

) Calismanin hipotezleri literatiir taramasi sonucunda asagidaki gibi belirlenmistir (Ercan ve Irmak, 2018;
Ozcingirak ve Engindeniz, 2019; Kosum ve Akbay, 2021; Sarica ve ark., 2022).

Genel hipotez

HO: Tiiketicilerin siis bitkisi satin alip almama {izerine cinsiyet, yas, medeni durum, egitim diizeyi, meslek
durumu ve kisisel gelir diizeyi degiskenlerinin etkisi yoktur.

HI1: Tiketicilerin cinsiyeti siis bitkileri satin alma egilimlerini anlamli bir sekilde etkilemektedir.

H2: Tiiketicilerin yast siis bitkileri satin alma egilimlerini anlamli bir sekilde etkilemektedir.

H3: Tiiketicilerin medeni durumu siis bitkileri satin alma egilimlerini anlamli bir sekilde etkilemektedir.
H4: Tiiketicilerin egitim diizeyi siis bitkileri satin alma egilimlerini anlamli bir sekilde etkilemektedir.

HS5: Tiketicilerin sahip oldugu meslek onlarin siis bitkileri satin alma egilimlerini anlamli bir sekilde
etkilemektedir.

Hé6: Tiketicilerin kisisel gelir diizeyi onlarm siis bitkileri satin alma egilimlerini anlamli bir sekilde
etkilemektedir.

Calismada kullanilan modelde bagimli degisken kategorik, bagimsiz degiskenler ise siirekli veya kategorik
olarak yer almistir.

Model, 6zellikle iki kategorili bagimli degigken icin tasarlanmis dogrusal olmayan bir regresyon modelidir.
Lojistik olasilik fonksiyonuna dayali Logit ekonometrik model asagidaki gibi ifade edilmektedir (Gujarati, 1995):

Prob (Yi=1)=Pi=F(Zi)= F(a+pXi)= —r = — )

1+e-Z) ~ 1te-(at+BXi)

1

Prob (YIZO):I -Pi= 11o(@tBXD (3)
Burada F kiimiilatif olasilik fonksiyonudur, e {istel sabittir, a sabit katsayidir, B her aciklayic1 degisken icin
tahmin edilecek parametre olup Xi ise i’ninci bagimsiz degiskeni belirtir.

(2) ve (3) sayili denklemlerinden,

Prob(Yi=1) _ Pi
(Prob(Yi=0) 1-Pi

= eZi 4)
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Denklem (4)’iin her iki tarafinin dogal logaritmas1 alinarak denklem 5 bulunur.
Li =In [:—;i]:Zi = 0+B1X1+ B2X2+. ... +BnXn+ei (5)

Modelde bagimli degiskeni, siis bitkileri satin almanin satin almamaya olan oraninin dogal logaritmik degeri
olarak belirtilmistir. Tiiketiciler satin aliyorsa y = 1, aksi takdirde y = 0 oldugu varsayilmistir. Bagimsiz degiskenler
ise, cinsiyet, yas, medeni durum, meslek ve kisisel gelir diizeyi olarak belirlenmistir.

Binary Lojistik Regresyon Modelde, bagimsiz degiskenlerin normal dagilmasi ve dogrusallik gibi
varsayimlarin karsilanmasi gerekmemektedir (Tabachnick ve Fidell, 1996).

Modelin gegerli olmasi i¢in -2LogL istatistigi kullanilir (Gujarati 2005). Bunun disinda logit regresyon
analizini kullanma amaci, bagimli degisken ile bagimsiz degisken arasindaki iligkinin tanimlanmasi saglayan bir
model kurmaktir. En uygun ve makul bir modelin bulunmasi gerekir. Modelin uyum iyiliginin testinde “Hosmer and
Lemeshow Test” kullanilmigtir (Hosmer and Lemeshow 2001). Modelde yer alan her bagimsiz degisken i¢in tahmin
edilen katsay1 (), ilgili degiskenlerin standart hatalar1 (SE), serbestlik dereceleri, Odds oranlar1 exp () ve anlamlilik
diizeyleri dikkate almarak yorumlar yapilmistir.

Calismada bu nedenle Binary Lojistik Regresyon modeli kullanilarak SPSS paket programi araciligi ile analiz
edilmistir.

Bu ¢alismada, Eskisehir ili kentsel alanda yasayan kisilerin siis bitkileri satin almalarin etkileyen faktorleri
ortaya koymak amaciyla lojistik regresyon modeli olusturulmustur. Modelde kullanilan bagimli ve bagimsiz
degiskenler ile ilgili tanimlayici istatistikler Cizelge 1’de verilmistir.

Cizelge 1. Modelde kullanilan degiskenler ile ilgili tanimlayici istatistikler

Table 1. Descriptive statistics regarding the variables used in the model

Aciklama Degisken ozellikleri

Bagimh degisken Siis bitkileri satin alma durumu (Alan:1, Almayan: 2) Kategorik
Bagimsiz degiskenler

Yas Tiiketicilerin yasi Stirekli
Cinsiyet Kadmn:1, Erkek: 2 Kategorik
Medeni durum Evli:1 Bekar:2, Ayrilmis:3 Kategorik
Egitim diizeyi ilkokul:1, Ortaokul: 2, Lise:3, Onlisans:4, Lisans: 5, yiiksek lisans: 6, Doktora: 7 Kategorik
Meslek durumu Ogrenci: 1, Memur:2, Isci:3 Emekli:4, Ev hanimi: 5, Zanaatkar: 6, Serbest meslek:7 Kategorik
Kisisel gelir 10000 alti:1, 10001-20000:2, 20001-30000:3, 30001- 40000:4, 40001 ve iistii:5 Kategorik

ARASTIRMA BULGULARI ve TARTISMA

Eskisehir ili kentsel alanda tiiketicilerin demografik ve sosyo-ekonomik 6zellikleri Cizelge 2°de verilmistir.
Goriistilen tiiketicilerin %47.43 tinilin kadin, %52.57 sinin erkek oldugu, yas ortalamalarinin ise 38.02 y1l oldugu tespit
edilmistir. Tiiketicilerin egitim durumlari incelendiginde %35.29’unun lise, %28.68’sinin lisans, %15.07’sinin ise 6n
lisans diizeyinde egitime sahip olduklar1 belirlenmistir. Goriisiilen tiiketicilerin medeni durumlari aragtirildiginda
%54.41’1nin evli, %34.56’smin bekar ve %11.03’iiniin boganmis oldugu saptanmistir.

Tiiketicilerin sahip olduklar1 meslek durumlar: incelendiginde %37.98’inin serbest meslek, %25’inin memur,
%9.93’{iniin is¢i oldugu belirlenmistir. Tiiketicilerin kisisel gelir diizeyleri incelendiginde %30.88inin 30001- 40000
TL gelir araliginda yer aldigi, %23.53’{inin 10000-20000 TL gelir araliginda ve %17.28’inin 40001 TL {izerinde
gelirleri oldugu tespit edilmistir. Eskisehir ili kentsel alanda yasayan tiiketicilere siis bitkileri satin alip almadiklari
soruldugunda tiiketicilerin %66.91°1 siis bitkileri satin aldigi, %33.08°1 ise hicbir siis bitkisi satin almadigini
belirtmislerdir.
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Cizelge 2. Tiiketicilerin demografik ve sosyo-ekonomik 6zellikleri

Table 2. Demographic and socio-economic characteristics of consumers

Ozellikler n %
Cinsiyet Kadin 129 47.43
Erkek 143 52.57
Yas (y1l) 38.02
ilkokul 30 11.03
Ortaokul 13 4.78
Lise 96 35.29
Egitim durumu On lisans 41 15.07
Lisans 78 28.68
Yiiksek lisans 12 4.41
Doktora 2 0.74
Bekar 94 34.56
Medeni durum Evli 148 54.41
Ayrilmig 30 11.03
Ogrenci 15 5.51
Memur 68 25.00
Isci 27 9.93
Meslek Emekli 22 8.08
Ev hanimi 24 8.82
Zanaatkar 10 3.68
Serbest meslek 106 38.97
10000 b alt1 38 13.97
10000-20000 1 64 23.53
Aylik ortalama kisisel gelir 20001-30000 b 39 14.34
30001-40000 b 84 30.88
40001 b stit 47 17.28
Siis bitkileri satin alma durumu 2232 Zi?rlllayan 19802 gg?)zlg

Siis bitkileri tiirlerine gore tiiketicilerin satin alma aligkanliklar1 Cizelge 3’te verilmistir. Dig mekan siis bitkisi
satin alan tiiketicilerin %92.31°1 kendini iyi hissetmek i¢in evininin bahgesine satin aldigini, %3.85’1 kutlama-tebrik
ve ozel giin sebebiyle dis mekan siis bitkisi satin aldigin1 belirtmistir. I¢ mekan siis bitkisi tercih eden tiiketicilerin
%40.41°1 kendini iyi hissetme nedeniyle evi, ofisi i¢in satin aldigini, %32.19’u kutlama- tebrik i¢in satin aldigini ve
%27.40’1 sevdikleri kisilere 6zel giinler nedeniyle satin aldiklarini ifade etmislerdir. Tiiketicilerin %67.57’si kesme
cicegi 6zel gilinler igin, %23.24°1 kutlama-tebrik nedeniyle ve %9.19’u kendisi i¢in iyi hissetme nedeniyle satin almayi1
tercih ettiklerini belirtmislerdir. Tiiketicilerin %94.74i ¢igek soganlarint kendini iyi hissetmek i¢in aldigimi ve
%S5.56’s1 kutlama-tebrik nedeni ile satin aldigini ifade etmislerdir. Ci1g ve Mikail (2023) Siirt ilinde &grenciler ile
yaptiklar1 calismada, 68rencilerin %49.5’inin 6zel giinler ve kutlamalarda siis bitkileri satin aldigini belirlemislerdir.
Satin alinan bitkilerin %48.3 1iniin saksida ¢icek acan, %15.8’inin ise saksida ¢icek agmayan, %25.6’smin ise kesme
cicekler oldugunu tespit etmislerdir.

Cizelge 3. Tiiketicilerin tiirlerine gore siis bitkileri satin alma aligkanliklari

Table 3. Ornamental plant purchasing habits of consumers according to their species

Dis mekan I¢c mekan Kesme cicek Cicek sogani
Tercih Nedeni n % n % N % n %
Kendimi iyi hissetmek icin 24 92.31 59 40.41 17 9.19 18 94.74
Kutlama-tebrik 1 3.85 47 32.19 43 23.24 1 5.26
Ozel giin 1 3.85 40 27.40 125 67.57 - -
Toplam* 26 100.00 146 100.00 185 100.00 19 100.00

*Birden fazla segenek isaretlenmistir.

Dis mekan gigekleri tercih eden tiiketicilerin %38.46 oraninda ¢am, %19.23 oraninda lavanta, %15.38 oraninda
giil ve menekse, %11.54 oraninda hanimeli ve sarmagik tiirlerini satin almay1 tercih ettikleri belirlenmistir (Cizelge
4).
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Cizelge 4. D1s mekanda tercih edilen ¢igek tiirleri

Table 4. Flower species preferred for outdoor use

Cigek Tiirii n %*

Cam 10  38.46
Lavanta 5 19.23
Giil 4 1538
Menekse 4 15.38
Hanimeli 3 11.54
Sarmagtk 3 11.54

Diger tiirler 13 50.00
*Birden fazla cevap verilmistir.

I¢c mekan siis bitkileri satin almay tercih eden tiiketicilerin %23.29 oraninda orkide, %18.49 oraninda kaktiis,
%10.96 oraninda baris ¢igegi, %10.27 oraninda sakst giilii, %7.53 oraninda menekse %6.85 oraninda devetabani
aldiklari tespit edilmistir (Cizelge 5).

Cizelge 5. I¢ mekanda tercih edilen gigek tiirleri

Table 5. Preferred flower types for indoor use

Cigek Tiirii n %*
Orkide 34 23.29
Kaktiis 27 18.49
Baris ¢icegi 16 10.96
Saksi giil 15 10.27
Menekse 11 7.53
Devetabani 10 6.85
Diger tiirler 84 57.53

*Birden fazla cevap verilmistir.

Eskisehir ili kentsel alanda yasayan tiiketicilerin kesme ¢igekler arasinda en ¢ok giil almay: tercih ettikleri
(%40.54) belirlenmistir. Giilii sirasiyla %20.00 oraninda papatya, %16.22 oraninda farkli ¢igeklerden olusan buket,
%14.05 oraninda karanfil takip etmektedir (Cizelge 6). Bulut ve ark. (2007) Erzurum ilinde yaptiklar1 ¢alismada
tiiketicilerin kesme ¢igeklerden %47 oraninda karanfil, %29 oraninda giil ve %10 oraninda gerberay: tercih ettigini
tespit etmislerdir. Paiva ve ark. (2020). Brezilya’da yaptiklar1 ¢calismada tiiketicilerin en ¢ok satin almay tercih
ettikleri siis bitkisi tiirlerinin orkide ve sukulent oldugunu belirlemislerdir. Tiiketicilerin bu ¢igekleri tercih etmelerinin
nedeni olarak bu tiirlerin daha dayanikli ve bakiminin kolay olmasindan kaynaklandigini tespit etmislerdir.

Cizelge 6. Kesme Cicekte tercih edilen tiirler

Table 6. Preferred species for cut flowers

Cigek Tiirii n %*

Giil 75 40.54
Papatya 37 20.00
Buket karisik 30 16.22
Karanfil 26 14.05
Diger tiirler 23 12.43

*Birden fazla cevap verilmistir.

Cigek sogani satin almay1 tercih eden tiiketicilerin %78.95 oraninda lale, %57.89 oraninda stimbiil, %21.05
oraninda zambak ve %10.53 oraninda nergis satin aldiklar1 belirlenmistir (Cizelge 7).
Cizelge 7. Cigek soganinda tercih edilen tiirler

Table 7. Preferred species of flower bulbs

Cigek tiirii n %*

Lale 15 78.95
Stimbiil 11 57.89
Zambak 4 21.05
Nergis 2 10.53

*Birden fazla cevap verilmistir.

Eskisehir ili kentsel alanda yasayan tiiketicilerin siis bitkileri satin alma sikliklar1 Cizelge 8’de verilmistir. Siis
bitkileri satin alan tiiketicilerin %37.92’si yilda bir veya birkag kez, %37.36’s1 6 ayda 1, %15.381i sadece 6zel giinlerde
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ve %9.34°1 ayda 1 kez siis bitkileri satin aldiklar1 tespit edilmistir. C1§ ve Mikail (2023) yaptiklar1 ¢alismada Siirt
ilinde tiniversite dgrencilerinin %66.5’inin yilda bir siis bitkisi satin aldiklarimi belirlemislerdir.

Cizelge 8. Tiiketicilerin siis bitkileri satin alma siklig

Table 8. Frequency of consumers purchasing ornamental plants

Satin_alma siklig1 n %
Haftada 1 kez - -
Ayda 1 kez 17 9.34
6 ayda 1 kez 68 37.36
Yilda 1 veya birkag kez 69 37.92
Sadece Ozel Giinlerde 28 15.38
Toplam 182 100.00

Eskisehir ili kentsel alanda yasayan tiiketicilerin siis bitkileri satin almayi tercih ettikleri yerler Cizelge 9°da
verilmistir. Tiiketiciler %67.58 oraninda siis bitkilerini ¢i¢ekei diikkanlarindan, %57.69 oraninda internet tizerinden
siparig vererek, %15.38 oraninda dogrudan iireticiden, %8.27 oraninda seyyar saticilardan ve %6.59 oraninda ¢i¢ek
duraklarindan satin aldiklarini belirtmislerdir. C1g ve Mikail (2023) yaptiklari ¢alismada 6grencilerin %52.5’inin siis
bitkilerini ¢i¢ekei diikkanlarindan %21.2’sini ise iireticilerden satin aldiklarini tespit etmislerdir. Paiva ve ark. (2020)
calismalarinda tiiketicilerin siis bitkilerini %61.5 oraninda ¢igek¢i diikkdnlarindan ve %37.8 oranindan
siipermarketlerden satin almayi tercih ettiklerini belirlemislerdir.

Cizelge 9. Tiiketicilerin siis bitkileri satin almay1 tercih ettigi yerler

Table 9. Where consumers prefer to buy ornamental plants

Satin alma yeri n %*

Cigekei ditkkan: 123 67.58
Internet iizerinden 105 57.69
Seyyar satic1 15 8.24
Dogrudan iireticiden 28 15.38
Cigek duraklari 12 6.59

*Birden fazla cevap verilmistir.

Tiiketicilerin siis bitkileri satin alirken dikkat ettikleri kriterler Cizelge 10°da verilmistir. Eskisehir ili kentsel
alanda yasayan tiiketicilerin siis bitkileri satin alirken %65.38 oraninda fiyati1 géz 6niinde bulundurdugunu, %61.54
oraninda gorsel giizelligini ve tazeligini dikkate aldigini, %57.69 oraninda ¢igegin rengi ve kokusuna dikkat ettigini,
%37.91 oraninda bitki tiirii ve dayanikliligia 6nem verdigini ve %35.16 oraninda ¢igegin bilinen anlamlarina dikkat
ettigini belirtmislerdir. Tiiketiciler siis bitkileri satin alirken birden fazla kriteri goz oniine almaktadirlar. Rombach ve
ark. (2018), yaptiklar1 ¢alismada benzer sekilde tiiketicilerin siis bitkileri satin almada &zellikle kesme ciceklerde
goriiniis ve tazeligin dnemli oldugunu ortaya koymuslardir. Siregar ve ark. (2021) bu ¢alismada oldugu gibi {irlin
fiyatinin siis bitkileri satin alma kararinda en 6nemli 6zellik oldugunu belirlemislerdir.

Cizelge 10. Siis bitkileri satin alirken dikkat edilen kriterler

Table 10. Criteria to consider when purchasing ornamental plants

Kriterler n %*

Fiyat 119 65.38
Bitki tiirli ve dayanikliligi 69 37.91
Rengi ve kokusu 105 57.69
Gortiniisii 112 61.54
Cicegin anlami 64 35.16

*Birden fazla cevap verilmistir.

Tiiketicilerin siis bitkilerinin dogal ortaminda korunmasi ve yapma ¢icekler hakkindaki diistinceleri Cizelge
11°de verilmistir. Tiiketicilerin 6zel glinlerde ¢icek gondermek yerine dernekler, vakiflar gibi toplum yararina ¢aligan
yerlere bagis yapilmasi hakkindaki diisiinceleri soruldugunda tiiketicilerin %40.81°1 kesinlikle katiliyorum, %23.16°s1
katiliyorum, %15.05’1 kararsizim, %7.72’si katilmtyorum ve %13.24’1 hi¢ katilmiyorum seklinde ifade etmiglerdir.
Tiiketicilerin ¢i¢eke¢i diikkanlarinda yapma c¢icek satigi olmasi hakkindaki diisiinceleri soruldugunda %20.96’s1
kesinlikle katiliyorum, %21.96’s1 katiliyorum, %18.38°1 kararsizim, %12.13’ katilmiyorum ve %26.84°i hig
katilmiyorum seklinde belirtmiglerdir. Siis bitkisi ve gigeklerin dogal ortamlarinda korunmasini daha dogru buluyorum
ifadesine karsilik tiiketicilerin %44.49°u kesinlikle katiliyorum, %23.90°1 katiliyorum, %15.81°1 kararsizim, %9.19’u
katilmiyorum ve %6.62’si hi¢ katilmiyorum olarak ifade etmislerdir.
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Aydogdu (2021) Sanlwurfa ilinde yaptig1 ¢alismada 6zel giinlerde ¢icek gdndermek yerine dernekler, vakiflar
gibi toplum yararina ¢aligan yerlere bagis yapilmasini destekliyorum ifadesine katilanlarin orant %70, ¢igekgilerin
diikkanlarinda yapma ¢igeklere yer vermesini destekleyenlerin orani %63 ve siis bitkisi ve ¢igeklerin dogal
ortamlarinda korunmasini daha dogru bulanlarin oranini ise %55 olarak tespit etmistir.

Cizelge 11. Tiiketicilerin siis bitkilerinin dogal ortaminda korunmasi ve yapma ¢igekler hakkindaki tutumlari (%)

Table 11. Attitudes of consumers towards the protection of ornamental plants in their natural environment and artificial flowers (%)

Hig Kesinlikle

katilmiyorum Katilmiyorum Kararsizim Katiliyorum Katiliyorum
Ozel giinlerde gigek gondermek yerine dernekler, vakiflar
gibi toplum yararmma ¢alisan yerlere bagis yapilmasini 13.24 7.72 15.05 23.16 40.81
destekliyorum
Clqekq:l.le.nn du.kkanlarlnda yapma ¢iceklere yer 26.84 12.13 18.38 21.69 2096
vermesini destekliyorum
Siis b1tk}s1 ve ¢igeklerin dogal ortamlarinda korunmasini 6.62 919 1581 23.90 44.49
daha dogru buluyorum
Toplam 100.00 100.00 100.00 100.00 100.00

Eskisehir ili kentsel alanda yasayan tiiketicilerin siis bitkileri satin almalarimi etkileyen faktorlerin
belirlenmesinde lojistik regresyon modeli kullanilmistir. Lojistik regresyon modelinin sonuglari Cizelge 12°de
verilmistir. Uyum iyiligi 6l¢limleri, modelin verilere makul dl¢iide iyi uydugunu gostermektedir. Negelkerke R
Square 0.270 ve logit fonksiyonun énemini 6lgen 2 log-likelihood degeri 286.559’dur. Hosmer ve Lemeshow uyum
iyiligi testi, p degeri 0.206 olarak hesaplanmis olup 0.05'ten biiyiik oldugu igin sifir hipotezi kabul edilir ve model
uyumunun iyi oldugu goriilmektedir. Yani gbzlenen ve model tarafindan tahmin edilen degerler arasindaki fark
tesadiiften ileri gelmektedir. Dolayisiyla modelin tahminlerinin verilerle kabul edilebilir diizeyde uydugunu gosterir.
Son olarak, dogru siniflama oran1 %75.4’tiir. Diger bir ifadeyle model, vakalarin %75.4’liniin sonucunu dogru bir
sekilde smiflandirmigtir. Bu bilgiler, bagimiz degiskenlerin bagimli degisken icin yeterli bir agiklama giiciine sahip
oldugunu gostermektedir.

Elde edilen sonuglara gore, modele giren degiskenlerden medeni durum %1, egitim diizeyi ve kisisel gelir %5
diizeyinde istatistiksel olarak anlamli bulunmustur. Ozellikle egitimde egitim (1) ‘in referans kategoriye gore yani
egitim seviyesi en diigiikten 1’e ¢iktikca satin alma davranist 30.549 kat arttig1, Egitim (2) ‘in referans kategoriye gore
yani egitim seviyesi en diisiikten 2’ye ¢iktiginda satin alma davranisinin 6.812 kat arttig1 belirlenmistir.

Medeni duruma gore siis bitkileri satin alma davranigi incelendiginde referans kategori olan evliye gore, bekar
ve ayrilmis kisilerin daha az siis bitkileri satin alma egiliminde oldugu tespit edilmistir. Aydogdu ve Yildizogullart
(2021) Sanlwrfa ilinde tiiketicilerin siis bitkileri satin alma davraniglarini inceledikleri ¢alismada, medeni durumun
siis bitkisi ve ¢igek alimini etkiledigine inananlarin orani %55 olarak tespit etmislerdir.

Tiiketicilerin gelir seviyesi en diisiikten gelir (4) referans kategoriye goére yani gelir seviyesi en diislikten en
yiiksege ¢iktikca satin alma davranisinin azaldig: tespit edilmis olup bu sonug %1 diizeyinde istatistiksel olarak
anlamli bulunmusgtur. Bunun sebebinin kigilerin gelir diizeyi arttikca siis bitkisi satin almak yerine daha farkl: iiriinler
satin almay1 tercih ettikleri diisiintilmektedir. Erzurum’da yapilan bir arastirmada kentteki kiiltiirel yagamin artmasiyla
beraber siis bitkilerine olan talebin de arttig1 sonucuna ulagilmistir (Bulut ve ark., 2007). Aylik gelirin siis bitkisi ve
cicek alimmi etkiledigine katilanlarin orani ise %37 olarak belirlemislerdir. Demografik degiskenler acisindan siis
bitkisi ve ¢igek aliminda en etkili faktdriin egitim seviyesi, en etkisiz faktoriin ise gelir oldugunu ortaya koymuslardir.

Emanuele ve ark. (2013) Italya’da yaptiklar1 ¢alismada bu ¢aligmadan farkli olarak tiiketicilerin yas1 ve
cinsiyetinin siis bitkileri satin alma tizerine etkisinin oldugunu ortaya koymuslardir. Kadmlarin erkeklere gore daha
cok siis bitkisi satin alma egiliminde oldugunu tespit etmislerdir.
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Cizelge 12. Tiiketicilerin siis bitkileri satin alma durumu a¢isindan Lojistik regresyon sonuglari

Table 12. Logistic regression results for consumers' ornamental plant purchasing status

B Std. Hata Wald P-degeri Exp. (B)

C -0.204 1.368 0.022 0.881 0.815
Yas -0.018 0.016 1.197 0.274 0.982
Cinsiyet -0.426 0.342 1.552 0.213 0.653
Medeni durum (1) -1.015 0.517 3.851 0.050%* 0.362
Medeni durum (2) -1.791 0.493 13.226 0.000%** 0.167
Egitim (1) 3419 1.233 7.693 0.006%** 30.549
Egitim (2) 1.919 1.266 2.298 0.130 6.812
Egitim (3) 1.999 1.131 3.127 0.077* 7.382
Egitim (4) 2.021 1.157 3.049 0.081%* 7.543
Egitim (5) 1.383 1.114 1.539 0.215 3.985
Meslek (1) -0.790 0.781 1.023 0312 0.454
Meslek (2) 0.306 0.492 0.387 0.534 1.358
Meslek (3) -0.471 0.573 0.676 0.411 0.624
Meslek (4) 1.547 0.660 5.495 0.019%* 4.699
Meslek (5) -0.018 0.743 0.001 0.981 0.982
Meslek (6) 0.891 0.786 1.284 0.257 2437
Kisisel gelir (1) 1.118 0.729 2.352 0.125 3.059
Kisisel gelir (2) -0.618 0.556 1.236 0.266 0.539
Kisisel gelir (3) -0.759 0.574 1.750 0.186 0.468
Kisisel gelir (4) -1.265 0.491 6.639 0.010%** 0.282
Hosmer and Lemeshow Test 0.206

-2 Log likelihood 286.559

Nagelkerke R Square 0.270

*HE %L, **: %5 ver: %10 diizeyinde istatistiksel olarak anlamlilig1 ifade eder

Modelin toplam dogru smiflama orani %75.4 olarak belirlenmistir. Siis bitkileri satin alan tiiketicilerin dogru
smiflama yiizdesi 89.0 iken, satin almayanlarin ki %47.8 olarak tespit edilmistir.

Cizelge 13. Modele giren degiskenlerle siis bitkisi satin alip almama tahmindeki basari orani (%)

Table 13. Success rate in predicting whether to buy ornamental plants with the variables entered into the model (%)

Tahmin edilen Toplam Dogru smiflama
Satin alma Satin almama P yiizdesi (%)
Gergek durum Satin alanlar igin o 162 20 182 89.0
Satin almayanlar i¢in 47 43 90 47.8
Toplam 209 63 272 75.4

SONUC

Cigekler ve siis bitkileri, temel bir ihtiya¢ degildir ancak sosyal hayatta insanlarin duygu ve diigiincelerini ifade
etmede yararlanilan, kisinin kendisine veya sevdigi kisilere alarak mutlu olmay1 saglayan bir unsurdur. Tiirkiye, siis
bitkileri yetistiriciliginde biiyiik bir potansiyele sahip olmasina ragmen bu konuda yapilan bilimsel ¢alisma sayist
oldukca azdir. Bu ¢aligmada, Eskisehir ili kentsel alanda arastirmaya katilan 272 tiiketicinin %66.91 inin siis bitkileri
satin aldig1, %33.08’inin ise higbir siis bitkisi satin almadig1 belirlenmistir. Tiiketicilerin siis bitkileri satin alirken
%65.38 oraninda fiyatina, %61.54 oraninda siis bitkilerinin gorsel giizelligine ve tazeligine dikkat ettigini ve %57.69
oraninda ¢icegin rengi ve kokusuna dikkat ettigini ifade etmislerdir. Tiiketicilerin siis bitkilerini %67.58 oraninda
cicekei diikkanlarindan satin alirken %57.69 oraninda internet iizerinden aligveris yaptigi belirlenmistir. Buna gore
cicekei dikkkanindan veya internet {izerinden siparis edilen ¢igeklerin goriiniisiiniin giizel, canli ve taze olmasi satin
alan kisi tarafindan 6nemli bir durum oldugu goriilmiistiir. Bu tiir yiiz yilize olmayan aligveriglerde satist yapan kisinin
miigteri ile Griiniin gérselini paylagsmasi ve iletisim halinde olmasinin énemli oldugu diisiiniilmektedir. Gabellini ve
Scaramuzzi (2022) yaptiklar1 calismada siis bitkileri satin almada aranjmanin satin alma iizerine olumlu etkileri
oldugunu ortaya koymuslardir. Yapilan lojistik regresyon analiz sonuglarina gore, modele giren degiskenlerden
medeni durum %1, egitim diizeyi ve kisisel gelir %5 diizeyinde istatistiksel olarak anlamli bulunmustur. Evli olanlarin
bekér ve ayrilmig olanlara gore daha ¢ok siis bitkileri satin alma egiliminde oldugu, egitim diizeyi arttik¢a satin alma
egiliminin arttig1 tespit edilmistir (p<0.05). Tiiketicilerin gelir seviyesi en diislikten en yiiksege ¢iktikga satin alma
davranisiin azaldigi goriilmiistiir (p<0.01). Bunun sebebinin kisilerin gelir diizeyi arttik¢a hediye olarak siis bitkisi
satin almak yerine daha farkli driinler satin almayi tercih ettikleri diistiniilmektedir. Sis bitkileri sektoriiniin
gelismesinde tiiketici talebinin 6nemi biiyiiktiir. Siis bitkilerine yonelik talebi artirmak i¢in iiriin gesitliliginin
gelistirilmesine ve reklam ¢aligmalarina 6nem verilmesi gerektigi diisiiniilmektedir.
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Amac: Bu calismada, kiiresel iklim degisikliginin Tiirkiye tarimi tizerindeki etkisi, 1970-2022 yillar1 arasinda
sicaklik, yagis ve mazot fiyatlar gibi ¢esitli meteorolojik parametreler ve ekonomik faktorlerin araciligiyla
aciklanmasi amaglanmistir. Cagimizin en 6nemli ekolojik sorunlarindan biri olan kiiresel iklim degisikligi,
tarim endiistrisi {izerinde 6nemli bir dlciide etkisi bulunmaktadir. iklim degisikliginin tarimsal iiretim
tizerindeki sonuglari, tarimin sosyal ve ekonomik yasamda 6nemli bir rol oynadig: Tiirkiye gibi tilkelerde daha
belirgin hale gelmektedir. Bu baglamda, ¢alismanin amaci iklim degisikliginin Tiirkiye tarimi tizerindeki
etkilerini analiz etmek ve azaltma 6nlemlerini belirlemektir.

Tasarim/Metodoloji /Yaklasim: Calismada metodoloji olarak zaman serisi analizi kullanilmistir. Bu
calisma, 1970-2022 yillar1 arasinda iklim degisikliginin Tiirkiye tarimu tizerindeki olumsuz etkilerini azaltmak
i¢in uygulamaya konulan sozlesmeleri incelemektedir. Bagimsiz degisken olarak sicaklik, yagis, mazot
fiyatlari, ¢iftci eline gegen fiyat biiyiime orani ve bagimli degisken olarak ekilebilir tarim alanlari kullanilarak
iklim degisikliginin tarim sektorii tizerindeki etkileri incelenmektedir.

Bulgular: Elde edilen bulgular, iklim degisikliginin tarim sektorii izerindeki olumsuz etkilerini ve bu etkileri
azaltmaya yonelik ¢esitli uyum stratejilerinin gerekliligini ortaya koymaktadir.

Ozgiinliik/Deger: Iklim degisikliginin Tiirkiye tarmm iizerindeki etkilerinin anlasiimasi, sektorde
stirdiirtilebilir politikalarin gelistirilmesine katki saglayacaktir.

Anahtar kelimeler: iklim degisikligi, motorin fiyatlari, sicaklik, Tiirkiye tarimi, yagis

Impacts of climate change on Turkey agriculture

Abstract

Purpose: This study aims to explain the impact of global climate change on Turkish agriculture through
various meteorological parameters such as temperature, precipitation and diesel prices and economic factors
between 1970 and 2022. Global climate change, one of the most important ecological problems of our age,
has a significant impact on the agricultural industry. The consequences of climate change on agricultural
production are becoming more evident in countries like Turkey where agriculture plays an important role in
social and economic life. In this context, the aim of the study is to analyze the impacts of climate change on
Turkish agriculture and identify mitigation measures.

Design/Methodology/Approach: Time series analysis was used as the methodology in the study. This study
analyzes the agreements put in place to mitigate the negative impacts of climate change on Turkish agriculture
between 1970 and 2022. The effects of climate change on the agricultural sector are analyzed by using
temperature, precipitation, diesel prices, growth rate of farmer's price and arable land as independent variables.

Findings: The findings reveal the negative impacts of climate change on the agricultural sector and the
necessity of various adaptation strategies to mitigate these impacts.

Originality/Value: Understanding the impacts of climate change on Turkish agriculture will contribute to the
development of sustainable policies in the sector.

Key words: Climate change, diesel prices, temperature, Turkish agriculture, precipitation.
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GIRiS
Iklim degisikligi iilkeler igin tehdit olusturan dnemli sorunlar arasinda yer almaktadir. Fosil yakit tiiketimi
kiiresel 1sinmaya ve sera gazi emisyonlarinin artmasina katkida bulunmustur. Enerji, tarim, gida, turizm ve ingaat,

diinya capindaki bu felaketten dogrudan ve dolayli olarak etkilenen sektorlerden sadece birkagidir. En ¢ok etkilenen
sektorlerin igcinde tarim sektdrii yer almaktadir.

Tarim, dogaya bagl olarak yiiriitiilen faaliyetlerdendir. Teknoloji ne kadar ilerlerse ilerlesin bu nitelik devam
etmektedir. Tarimin ekonomik bir sektor olmasi nedeniyle, iklim degisikliginin {iretimde yaratacagi degisiklikler hem
ulusal hem de uluslararas: ticaret {izerinde 6nemli bir etkiye sahip olacaktir. Tarim sadece iklim degisikliginin
etkilerini yasamakla kalmaz, ayn1 zamanda bu degisiklikte rol oynar. Pestisit kullanimi, topragin giibrelenmesi, gida
iiretim ve dagitim seklinin degistirilmesi, enerji kullanimi ve hayvan giibresi uygulamasi gibi bir dizi farkli faaliyet
karbon emisyonu iiretmektedir. Iklim degisikligi nedeniyle atmosferin sicaklig1 giderek artmakta ve bu da asir1 hava
olaylarinin sikligini ve miktarini artirarak tarim {izerinde 6nemli bir etkiye sahip olmaktadir (Bayra¢ ve Dogan, 2016).

Iklimin tarimsal faaliyetler iizerinde biiyiik bir etkisi bulunmaktadir. Sicaklik ve CO2 seviyelerindeki artis bazi
cografi bolgelerde mahsulde verimliligi arttirmaktadir. Verimliligi arttirmak icin topragin azot seviyesi ve su icerigi
gibi baz1 kosullarin yerine getirilmesi gerekmektedir. Ancak kuraklik ve sel gibi felaketlere yol acan hava olaylari
nedeniyle ¢iftciler bu kosullar1 yerine getirmekte zorlanmaktadir.

Tiim diinyay1 son zamanlarda etkisi altina alan sel, yangin ve kuraklik gibi dogal afetler nedeniyle tiim ¢evre
ve insan yasanu tehlike altindadir. Bu felaketler daha sik ve daha biiyiik siddette meydana gelmektedir. iklim
degisikligi, ¢evresel bir sorun olmanin yani sira, insan yasamimin devamliligt i¢in de bir tehdit olusturmaktadir.
Gelecek nesillerin yasam standartlarini korumak icin iklim degisikligine karsi harekete gegmek bir zorunluluk haline
gelmistir. Bu gergevede, diinya capinda iklim degisikligiyle miicadele 21 Mart 1994 tarihinde Birlesmis Milletler
Iklim Degisikligi Cerceve Sozlesmesi'nin (UNFCCC) kurulmasiyla baglamistir (Tarim ve Orman Bakanligi, 2021).

Tarim sektorii, giinlimiiziin en 6nemli ekolojik sorunlarindan biri olan iklim degisikliginden biiylik 6l¢iide
etkilenmektedir. Tirkiye gibi tarimm sosyal ve ekonomik yasam igin hayati dnem tasidigi iilkelerde, iklim
degisikliginin tarimsal verimlilik tizerindeki etkileri giderek daha belirgin hale gelmektedir. Bu ¢aligmanin amaci,
iklim degisikliginin Tiirk tarimi tizerindeki etkilerini degerlendirmek ve azaltim stratejilerini belirlemektir.

Bu ¢alismanin sonuglari, iklim degisikligi karsisinda tarimsal tiretim sistemlerinin siirdiiriilebilirligini garanti
altina almak icin gerekli stratejilerin ve diizenlemelerin belirlenmesinde faydali olacaktir. Hem gida giivenligi hem de
tarimsal iiretimin siirdiiriilebilirligi bu konuya bagli oldugundan, bu konunun hem literatiirii hem de uygulamay biiyiik
Olciide gelistirecegi ongoriilmektedir. Bu ¢alismada iklim degisikliginin Tiirkiye tarimina etkisi, yagis, sicaklik,
motorin fiyatlari ve ¢iftgi eline gecen fiyat biiyiime oran1 degiskenleri araciligiyla incelenmistir.

iklim degisikligi, nedenleri ve etkileri

“Iklim” tanimi, diinyanin herhangi bir yerinde uzun yillar boyunca yasanan veya gdzlemlenen tiim hava
kosullarinin ortalama durumudur. Dogal olarak, asir1 hava olaylarinin siklik dagilimlari, olasiliklar: ve degiskenligi
de iklim kavramina dahil edilmelidir (Tiirkes, 2001).

Iklim degisikligi, ulusal ve uluslararasi giindemde giderek artan bir neme sahip olup olmaktadir. Tklim
degisikliginin etkileri ve nedenleri bdlgesel olarak farkliliklar gostermekle birlikte, sonuglari itibariyla tiim insanlig1
dogrudan ilgilendirmektedir. Bu nedenle, iklim degisikliginin zararl etkilerini azaltmak i¢in konunun uluslararasi
dayanisma ve isbirligi ¢cercevesinde ele alinmasi gerekmektedir. Fosil yakitlarin yakilmasindan kaynaklanan karbon
emisyonlar1 hangi sehir, bolge, ulus veya kitada meydana gelirse gelsin, kiiresel 1sinmanin birincil kaynagidir. Sonug
olarak, kiiresel 1sinmanin etkileri deniz ekosistemlerine zarar vermekte, kutuplardaki buzullari eritmekte, soguk
iklimlerde buzullarin geri g¢ekilmesine ve ¢o6ziilmesine, deniz seviyelerinin yiikselmesine, yagis rejimlerinin
degismesine ve orman yangimlariin artmasina neden olmaktadir. Ayrica, bazi bolgelerde kuraklik sorun olurken,
diger bolgelerde sel riski artmaktadir (Sadioglu ve Agiralan, 2020)

“Kiiresel iklim degisikligi” ifadesi hem gezegenin ortalama yiizey sicakligindaki artist hem de insanlar
tarafindan atmosfere salinan ve gezegenin dogal sera etkisini yogunlastiran sera gazi emisyonlarmin iklimde yol a¢tig1
degisiklikleri ifade etmektedir (Apar1 Cetinsoy, 2010).

Iklim degisikliginin nedenlerini iki kategoride incelemek miimkiindiir. Ik grupta sera gazlari yer almaktadir.
Fosil yakitlarin kullanimi, ulasim, arazi kullanimmin degismesi ve endiistriyel iiretim ydntemlerinde yapilan
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degisiklikler, kiiresel 1sinmanin baglica nedeni olan sera gazi emisyonlarina katkida bulunan degiskenlerden
bazilaridir. Kiiresel 1sinma, 6zellikle Sanayi Devrimi'nden bu yana artan fosil yakit kullaniminin bir sonucudur. Sera
gazlarmin yani sira diger faktorler de ikinci grupta yer almaktadir. Volkanik faaliyetler ve giines radyasyonundaki
degisimler bu konulari tanimlamanin iki yoludur (Kogar Uzan, 2022).

Enerji, insan sagligi, tarim, su kaynaklari, ormanlar ve ¢evre dahil olmak iizere ¢ok sayida sektor iklim
degisikliginden etkilenmektedir. Erozyon, tagkin ve seller, enerji diizenlemeleri ve kullanimindaki degisiklikler, dogal
yasam alanlarindaki azalmalar, su sorunlari, azalan iiriin ¢esitliligi, kuraklik ve tarimsal alanlardaki diizenlemeler gibi
¢ok sayida dogrudan ve dolayli etki s6z konusudur. Bu etkilerin yani sira ekonomik sonuglar da s6z konusudur.

Kiiresel 1smmanin 6nemli etkileri hem sanayilesmis hem de geligmekte olan iilkelerin ekonomilerinde
goriilmektedir. Gerekli uyum ve azaltim Onlemlerinin alinmamasi durumunda bu ekonomik etkilerin daha da
kotiilesmesi kagimilmaz gortinmektedir.

Tiirkiye, Akdeniz Havzasi'ndaki jeopolitik konumu, yetersiz kara yiizeyi ve ii¢ tarafi denizlerle gevrili olmast
nedeniyle diinyada iklim degisikligine en duyarli {ilkelerden biridir. Akdeniz Havzasi, sicakliktaki 2°C'lik artigin bir
sonucu olarak sicak hava dalgalarina, daha sik ve yogun orman yanginlarina, diizensiz hava kosullarina, kurakliga ve
buna bagli olarak biyolojik ¢esitlilik kaybina, turizm gelirlerinde azalmaya, tarimsal {iretimde diisiise ve en 6nemlisi
kurakliga maruz kalmaktadir (WWEF, 2005).

Iklim degisikliginin Tiirkiye'nin farkl1 bolgeleri iizerinde gesitli diizeylerde etkileri olacaktir. Sicaklik artiglari,
yeterli suya sahip olmayan yar1 nemli Ege ve Akdeniz bolgeleri ile ¢ollesme tehlikesiyle karsi karsiya olan Giineydogu
ve Orta Anadolu gibi kurak ve yar1 kurak bolgeleri daha fazla etkileyecektir (Oztiirk, 2002).

Kiiresel iklim degisikligi ile miicadelede Tiirkiye’nin stratejik hedefler, eylem planlar: ve uluslararasi
calismalar

Iklim degisikligi, Diinya'nin ve Tiirkiye'nin endise duydugu bir konudur. Tiirkiye, iklim degisikligine kars1 bir
dizi program ve girisim olusturarak iklim degisikliginin etkilerine kars1 direncini giiclendirmeye ¢alismistir.

Tiirkiye, 1992 yilinda Rio'da diizenlenen BM Cevre ve Kalkinma Konferansi'nin bir sonucu olarak 1996 yilinda
stirdiiriilebilir kalkinma kavramini giindemine almis ve takip eden yillarda bu kavram birgok politika belgesinde ve
kalkinma planinda yer almistir. Kalkinma Planlari ile birlikte, siirdiiriilebilirlik fikrini benimseyen sektorel ve tematik
ulusal politika ve strateji belgeleri, Tiirkiye'nin siirdiiriilebilir kalkinma giindeminin 6nemli pargalari haline gelmistir
(Obiik ve Sinmaz, 2024).

2011-2023 Yillan iklim degisikligi eylem plani: Tirkiyemin iklim degisikligiyle kiiresel miicadeledeki
oncelikli hedefi, tiim insanlar1 ayni diizeyde etkileyen bir sorun olan iklim degisikligini durdurmaya yonelik
uluslararasi ¢abalarda yer almaktir. Bunun i¢in Tirkiye, diger iilkelerle isbirligi i¢cinde ¢aligmali ve eylemlerini,
Tiirkiye'nin 6zel kosullarina ve ortak fakat farkli sorumluluklar fikrine saygi duyan objektif bilimsel kesiflere ve
stirdiirtilebilir kalkinma stratejilerine dayandirmalidir (Cevre ve Sehircilik Bakanligi, 2012).

Iklim Degisikligi Eylem Plan1 su anda Tiirkiye'nin birincil iklim degisikligi politika belgesi oldugu igin
onemlidir. iklim Degisikligi Eylem Plani'nin iklim degisikligi azaltim stratejileri igin ana sektdrler; tarim ve gida
giivenligi, su kaynaklar1 yonetimi, ekosistemler, biyogesitlilik ve ormancilik tarafindan saglanan hizmetler, dogal
afetler sirasinda risklerin ele alinmasi, insan sagligi, iklim degisikligine verilen tepkinin geneline yayilan ortak konular
(Cevre ve Sehircilik Bakanligi, 2012).

2024-2030 Yillann iklim degisikligi eylem plam: Tiirkiye'nin 6ntimiizdeki donemde iklim degisikligi ile
miicadeleye yonelik hedeflerinin belirlenmesi ve bu kapsamda yiiriitiilecek faaliyetlerin tasarlanmasi amaciyla 2053
Net Sifir Emisyon Hedefi, 12. Kalkinma Plani, Orta Vadeli Program ve Ulusal Program dikkate alinarak yeni bir iklim
degisikligi stratejisi ve eylem plani olusturulmasi kararlastiriimistir. Iklim Degisikligi Dairesi Baskanligi bu gercevede
“Iklim Degisikligi ile Miicadele Stratejisi ve Eylem Plan1 2024-2030" un hazirlanmasina destek verdi. Bu plan,
kurumsal politikalari, profesyonel goriisleri ve talepleri bir araya getirerek sera gazi emisyonlarinin azaltilmasi i¢in
kapsamli, bilimsel temelli bir strateji sunmaktadir (iklim Degisikligi Baskanligi, 2024).

Viyana Sozlesmesi ve Montreal Protokolii: Ozon tabakasini incelten maddelerin azaltilmasina iligkin “Ozon
Tabakasinin Korunmasina Dair Viyana Sézlesmesi” 1985 yilinda ozon tabakasini incelten bilesiklerin kullanimimin
ve Uretiminin sinirlandirilmasimi saglamak amaciyla olusturulmustur. Sonug olarak 1987 yilinda “Ozon Tabakasini
Incelten Maddelere Dair Montreal Protokolii” olusturulmustur. Protokol'iin azaltim taahhiitleri zaman iginde artirildi.
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196 iilkeyi kapsayan Montreal Protokolii, bugiine kadarki en basarili kiiresel ¢evre anlagmasidir (Canada.ca, 2010).
Tiirkiye, 19 Aralik 1991 tarihinde onayladiktan sonra Protokol'lin tiim degisikliklerine katilmistir. Protokol, ozon
tabakasini incelten maddelerin sinirlandirilmasina yonelik 6nlemleri, taraf olmayan iilkelerle ticaretin diizenlenmesini,
kota kisitlamalarni, istatistiksel raporlamay1 ve gelismekte olan iilkelerin benzersiz konumunu kapsamaktadir (iklim
Degisikligi Baskanligi, 2022).

BM iklim Degisikligi Cerceve Sozlesmesi: 21 Mart 1994 tarihinde yiiriirliige giren Sozlesme' ye Tiirkiye ve
AB dahil 196 iilke taraftir. Tiirkiye, 24 May1s 2004 tarihinde Sézlesme' ye iiye olmustur (Disisleri Bakanligi, 2022).
Sozlesme, sera gazlari igin yutaklar1 korumayi, bilim ve teknolojide Taraflar arasinda is birligini tesvik etmeyi, iklim
sistemi ve atmosferdeki sera gazi konsantrasyonlari iizerindeki insan etkisini, ekosistemlerin degisen kosullara uyum
saglamasina ve uzun vadeli ekonomik biiylimeyi silirdiirmesine izin verecek Olciide sinirlamayr amaglamaktadir
(Enerji ve Tabi Kaynaklar Bakanlig1, 2022).

Kyoto Protokolii: 1997 yilinda kabul edilen Kyoto Protokoli, 2005 yilinda yiirirlige giren ilk BM Cergeve
Sozlesmesi uygulama anlasmasidir. Imzaci iilkeler ya karbon ticareti yoluyla paylarini arttirmay1 ya da karbondioksit
ve diger bes sera gazi emisyonlarini azaltmay1 kabul etmislerdir (T.C. Disisleri Bakanligi, 2023).

Birlesmis Milletler iklim Degisikligi Cergeve Sozlesmesine gore, sdzlesmeye taraf olan veya taraf olmay1
planlayan devletler, sézlesmenin yiiriirlige girmesinden bir yil sonra, sézlesmenin uygulanmasini hizlandirmak,
ilerlemesini takip etmek ve diinyanin hizl bir sekilde iklim degisikligi sorununu ele almak igin en etkili yaklagimlar
konusunda ikili gériigmeler yapmak amaciyla yillik bir "Taraflar Konferansi" diizenlemek zorundadir (Giiven, 2006).

Paris Anlasmasi: Paris Anlagmasi, Birlesmis Milletler tarafindan iklim degisikliginin azaltilmasi, adaptasyonu
ve finansmanina iligkin bir ¢er¢eve anlagmadir. Anlagma 2015 yilinda imzalanmig ve 2016 yilinda yiiriirliige girmistir
anlagmadir (UNFCCC, 2015). Paris Anlagmasi, diinya sera gazi emisyonlarinin %55'ini olusturan en az 55 Taraf
tarafindan 4 Kasim 2016 tarihinde onaylanarak yiirlirliige girmistir. Mevcut durumda Paris Anlagsmasi 197 Taraftan
187'si tarafindan onaylanmistir (Enerji ve Tabi Kaynaklar Bakanligi, 2023). Paris Anlagsmasi kapsaminda; azaltim,
uyum, kayip ve zarar, finansman, teknolojik gelisme ve teknolojik transfer, kapasite gelistirme, eylemlerin ve
desteklerin seffafligi hedeflenmistir (Sayin, 2023).

LITERATUR TARAMASI

Diinya genelinde ve Tiirkiye Ozelinde, iklim degisikliginin tarim tizerindeki etkilerini inceleyen bir¢ok
akademik calisma bulunmaktadir. Bu ¢aligmalar, tarim sektoriiniin iklim degisikliginden olumsuz yonde etkilendigini
ortaya koymaktadir. Ozellikle sicaklik artiglart ve yagis miktarindaki azalmalar, Tiirkiye gibi iklim degisikligine
duyarl iilkelerde tarimsal verimlilik ve iiretim kalitesi {izerinde dnemli etkiler yaratmaktadir. Artan sicakliklar,
tarimsal {rlinlerin veriminde kayiplara yol agmakta olup, bu kayiplar sicaklik yiikseldikge daha belirgin hale
gelmektedir. Kiiresel 6lgekteki iklim degisikligi, yalnizca tarimsal iiretimi degil, ayn1 zamanda iilkeler arasindaki
ticaret dengelerini de etkilemekte ve tarim iirlinlerinin uluslararasi rekabet giiciinii degistirmektedir. Bu baglamda,
bazi iilkeler tarim sektoriindeki rekabet giiglerini kaybederken, digerleri bu durumdan avantaj saglamaktadir.

176



Iklim degisikliginin Tiirkiye tarimina etkileri

Cizelge 1. Literatiir 6zeti

Table 1. Summary of literature

Calhismayl Calisma Kullanilan
Yapan Yih Cabsmanin Ad: Yontem Sonu¢
Adams, R. ve Effects ofglot?al chm.ate YOI’LlHllaleln Sicaklik artiglarmm mahsulin verimini ve kalitesini
.y . 1998 change on agriculture: an Fenomenolojik P,
digerleri . . . . diisiirdiigii bulunmustur.
interpretative review Analiz
) Kurakligin iriin bazinda bugday, arpa,  kirmizi
Apart Cetinsoy, Kiiresel Ilfllr_r} _Degls}kllgl: Regresyon Analizi mercvlmek.,. pflml'l‘k, i;eltlk ve tiitlinde iriin aza}lsl}l_a neden
2010 Avrupa Birligi ve Tiirk - . oldugu goriilmiistiir Fasulye, nohut, aygicegi, seker
F. Yontemi e s o . N
Tarimi pancari, patates gibi diger tarim {riinlerinde yillara gére
degisiklikler azalma ya da artma olarak tespit edilmistir
Elgélenrll?lte gil(?rlllfrenlc Regresyon Analizi  Sicaklik ve yagisin GSYTH biiyiimesi ile tarim, imalat ve
Akram, N. 2012 S ve Sabit Etkiler hizmet sektorlerindeki tiretkenlik ile negatif ve anlamli
Growth Of Asian . S . - . .
Modeli iligkilere sahip oldugunu gostermektedir.
Economies?
Kiiresel iklim Iklim degisikligi sorununa yénelik &nemli adimlar
Degisikliginin Sektorel Granger atilmadig siirece, basta tahil tiriinleri olmak tizere birgok
Saya, M. 2016 Diizeyde ve Tiirkiye Tarirm  Nedensellik Testi tarim  Urinliniin  ilerleyen  donemlerde  iklim
Sektori Uz_erindeki Analizi degisikliginin etkilerine maruz kalarak verimlilik
Etkilerinin Incelenmesi kayiplartyla yasayacaktir.
Kiiresel Ismmanin SlC{jlkl.lk, yagis ve karbondioksit seviyeleri 11? bl}gd;ly
PN g verimi arasinda bir korelasyon yoktur, misir iiretimine
Tiirkiye’de Tarim Sektorii ARDL ve Zaman S
Temur, B. 2017 B R .. . kisa vadede etkisi varken uzun vade saptanmamistir.
Uzerine Etkisi: Bir ARDL Serisi Modeli . R, S . o
. Celtik  verimini  O6nemli  Olglide  etkilemedigi
Modeli Uygulamasi
bulunmustur.
Response and adaptation Asirt sicak havanin tarimsal toplam faktor verimliligi
Chen,S. ve 2021 of agriculture to climate Pancl Veri Analizi iizerinde olumsuz bir etkisi oldugunu ve kisa vadede
Gong, B. change: Evidence from verim tizerinde daha olumsuz bir etkiye sahip oldugunu
China ortaya koymaktadir.
iklim Degisikligi Tarim
Sektoriinii Nasil Etkiliyor? Sicaklik, niifus artigt ve CO emisyonlart uzun vadede
Ogul, B. 2022 Tiirkiye Ekonomisi ARDL Sinir Testi  tarimsal verimlilik {izerinde zararli bir etkiye sahipken,
Uzerine Ekonometrik Bir nem ve yagistaki artiglar faydali bir etkiye sahiptir.
Uygulama
Kiiresel iklim Italya’da iiziimde be'hrgm" E)II' relfabet giicii kayt?l
Co o . . yasanirken, Hollanda'nin tziimdeki rekabet avantaji
Degisikliginin Tarim Karsilastirmalt kayda deger olglide artmustir. Sarap liretiminde her iki
Atmaca, A. H. 2024 Mallarinin Karsilastirmali  iistiinlik xayda deger of¢ MIFHIT. arap uretimi !
e e . . iilkenin de rekabet giicii artiy gostermis. Bugday
Ustiinliigiine Etkisi analizinde e . . < s
(Avrupa Birligi Omegi) uretiminde ise, kiiresel 1sinmaya bagli olarak her iki
iilkede de rekabet giicii azalmustir.
MATERYAL ve YONTEM

Bu ¢alismada, 1970-2022 yillar1 arasinda Tiirkiye'nin ekilebilir tarim alanlar1 ve bu alanlar etkileyebilecek
cesitli faktorler analiz edilmektedir.

Bagimli degisken olarak, ekilebilir tarim alanlar1 (LNEA) ve bagimsiz degiskenler olarak, sicaklik (LNS),

yagis (LNY), motorin fiyatlari (LNM)), ¢iftgi eline gecen fiyat biiylime orant (LNPB), kullanilmistir. Kullanilan veriler
yillik bazda toplanmistir. Degiskenlere iliskin veriler, ekilebilir tarim alanlar1 igin TUIK'ten; yillara gore ortalama
sicaklik icin MGM' den, yillara gére toplam yagis icin MGM' den; motorin fiyatlari icin TUIK ve MAPEG' den, ¢iftci
eline gegen fiyattaki biiyiime i¢in TUIK’ den elde edilmistir. Ekonometrik uygulama 1970-2022 dénemini kapsayacak
sekilde gergeklestirilmistir.

Calismada sicaklik, yagis, mazot fiyatlari, ¢iftci eline gegen fiyat biiylime orani ve Tiirkiye'nin ekilebilir tarim
alanlar1 arasindaki iligkileri incelemek i¢in nicel bir arastirma tasarimi kullanilmistir. Tarim alanlari, ¢evresel kosullar
ve ekonomik faktorler arasindaki uzun vadeli etkilesim, zaman serisi analizi tekniklerinin uygulanmasi yoluyla
incelenmistir. Caligmada dogrusal trend analizi teknigi de kullanilmistir.

Bu ¢alismada, degisen iklimin Tiirkiye tarimini nasil etkiledigini degerlendirmek i¢in zaman serisi yontemi
kullanilmistir. Serilerin duragan olup olmadigini belirlemek i¢in bu degiskenlerin her biri i¢in ADF (Dickey Fuller)
testi kullanilmistir.
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Bir zaman serisinin duragan olup olmadigini belirlemek i¢in birim kok testi uygulanir. Duragan bir zaman
serisi, zaman iginde iki konumdaki kovaryansi sadece birbirlerine olan uzakliklarina bagli olan ortalama ve varyansin
zamanla degismedigi seridir (Dickey, 1979).

1. LNEA i¢in ADF Testi:

ALNEAt = o + BLNEAt—1 + Yi=1pyiALNEAt—i + et
2. LNS i¢in ADF Testi:

ALNSt = o + BLNSt—1 + Y i=1pyiALNSt—i + €t

3. LNY igin ADF Testi:

ALNYt=a + BLNYt—1 + Y i=1pyiALNYt—i+et

4. LNM igin ADF Testi:

ALNMt = a+BLNMt—1+3 i=1pyiALNMt—i+et\

5. LNMPB igin ADF Testi:

ALNPB = o + BLNPB—1+) i=1pyiALNPB—i+et

Yukaridaki denklemler, her bir degiskenin duraganligini test etmek icin kullanilmaktadir. Eger bir seride ADF
test istatistigi kritik degerden kiigiikse, o seri duragandir. Eger bir seride ADF test istatistigi kritik degerden biiylik ise
seriyi duragan hale getirmek i¢in fark alma islemi uygulanir.

ARASTIRMA BULGULARI ve TARTISMA

Aragtirmanin iklim degisikliginin Tiirkiye'nin tarim sektdriinii nasil etkiledigine iliskin sonuclart bu bdliimde
sunulmaktadir. Calisma 6zellikle sicaklik, yagis, mazot fiyatlari, ¢ift¢i eline gegen fiyat biiylime orani dalgalanmalarin
Tiirkiye tarimi tizerindeki etkilerine odaklanmaktadir. Veri seti ve metodoloji kullanilarak, yillik ortalama sicaklik,
toplam yagis, mazot fiyatlari, ¢iftgi eline gegen fiyat biiylime orant degisimlerin ekilebilir tarim arazileri tizerindeki
etkileri degerlendirilmistir. ADF birim kok testleri kullanilarak degigkenlerin duraganlig: arastirilmigtir. Fark alma
islemi sonrasinda bazi degiskenlerin duragan hale geldigi tespit edilmistir. Modelin genel degerlendirmesi ve
regresyon analizinin sonuglari, iklim degisikliginin tarim sektoriinii nasil etkiledigine dair kapsamli bir resim
cizmektedir.

Cizelge 2. Birim kok testleri

Table 2. Unit root tests

Degisken Sabit (Test istatistigi ve p-degeri) Sabit + Trend (Test istatistigi ve p-degeri) None (Test istatistigi ve p-degeri)

LNEA 0.101072(0.9629) -2.073527 (0.5480) -1.691798 (0.0856)
LNY -6.877778 (0.0000) -6.803761 (0.0000) -0.182309 (0.6155)
LNS -6.877778 (0.0000) -6.772190 (0.0000) 1.278737 (0.9470)
LNM -0.423652 (0.8971) -1.942370 (0.6182) -1.743287 (0.0771)
LNPB -2.345678 (0.4200) -2.891234 (0.3300) -1.123456 (0.2430)

LNY ve LNS degiskenleri diizeyde duragan olarak tespit edilmistir. Sabit ve sabit + trend modellerinde elde
edilen diisiik p-degerleri (0.0000), bu degiskenlerde birim kok hipotezinin reddedilmesine olanak tanimis, dolayisiyla
bu serilerin diizeyde duragan oldugu sonucuna varilmistir. Diizeyde duraganlik, zaman serisinin ortalamasinin ve
varyansinin zaman iginde sabit kaldigini, yani uzun dénemde serinin belirgin bir trend veya sapma gdstermedigini
ifade eder. Bu durumda, LNY ve LNS degiskenleri analizlerde fark alma gibi islemler gerektirmeden dogrudan
kullanilabilir. LNEA, LNM ve LNPB degiskenleri diizeyde duragan bulunmamus, birim kdke sahip oldugu hipotezi
reddedilememistir. Bu serilerde uzun dénem ortalamasina doniis olmadigindan, duraganlik saglanabilmesi i¢in birinci
farklarinin alinmasi gerekmektedir.

Cizelge 3. Zaman serisi analizi sonuglar1 (Bagiml degisken: LNEA)

Table 3. Time series analysis results (Dependent variable: LNEA)

Degisken Katsay1 Standart Hata t-Istatistigi p-degeri

LNS(-1) -0.455912 0.140019 -3.256080 0.0021
LNY(-1) 0.063011 0.051560 1.222077 0.2279
LNPB(-1) 0.140260 0.031045 4.517936 0.0000
LNM(-1) -0.010037 0.002032 -4.940298 0.0000
Cc 10.74967 0.468802 22.93007 0.0000

LNS(-1) degiskeni negatif ve istatistiksel olarak anlamlidir (p-degeri < 0.05). Bu, LNS' nin 6nceki donem
degeri arttikca bagimli degiskenin azaldigini gosterir.
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LNY(-1) degiskeni pozitif ancak istatistiksel olarak anlamli degildir (p-degeri > 0.05). Bu, LNY" nin 6nceki
donem degeri ile bagimli degisken arasinda anlamli bir iliski olmadigini gosterir.

LNM(-1) degiskeni negatif ve %5 anlamlilik diizeyinde anlamlidir (p-degeri <0.05). Bu, LNM' nin 6nceki
donem degeri arttikga bagimli degiskenin azaldigini gosterir.

LNPB(-1) degiskeni pozitif ve %5 anlamlilik diizeyinde anlamhidir (p-degeri <0.05) pozitif ve oldukga
anlamlidir (p-degeri = 0.0000). Bu, ¢iftci eline gegen fiyat biiyiime oranindaki degisimlerinin ekilebilir tarim alanlari
iizerinde dnemli ve pozitif bir etkiye sahip oldugunu gosterir.

Sabit terim (C) pozitif ve istatistiksel olarak ¢ok anlamlidir (p-degeri < 0.01). Bu, diger degiskenler sifir
oldugunda bagimli degiskenin degerinin 22.93007 oldugunu gosterir.

Model, R-kare ve diizeltilmis R-kare degerlerine gore bagimli degiskendeki degiskenligin yaklasik %80'nin1
aciklamaktadir. Bu da modelin agiklama giiciiniin diigiikk olmadigin1 gostermektedir. Model genel olarak anlamli
oldugu tahmin edilmistir. R-kare degerlerinin yiiksekligi, bagimsiz degiskenlerin ¢ogunun anlamlilifi ve F-
istatistiginin anlamlilig1, modelin bagimli degiskeni iyi bir sekilde acikladigini gosterir.

Modele gore, ekilebilir tarim alanlari tizerinde sicakligin istatistiksel olarak anlamli bir etkisi mevcuttur. Bu da
tarimin iklim degisikliginin getirdigi artan sicakliklardan ne derece olumsuz etkilendigini gostermektedir.

Yagis degiskeninin ekilebilir tarim alanlari {izerinde istatistiksel olarak anlamli bir etkisi olmadigi tespit
edilmistir. Bu durum, yagis seviyelerindeki degisimlerin tarim {izerindeki etkilerinin model tarafindan yeterince
yakalanamadigini veya beklendigi kadar 6nemli olmadigini gosterebilir. Yeterli yagisin, etkileri genel olarak dikkate
alindiginda tarima fayda saglayabilecegi iyi bilinmektedir.

Model, motorin maliyetlerinin ekilebilir tarim arazileri {izerinde istatistiksel olarak anlamli bir negatif etkiye
sahip oldugunu gostermektedir. Motorin fiyatlar: arttik¢a, artan tarimsal maliyetler nedeniyle daha az ekilebilir arazi
bulunmaktadir. Tarimsal planlar olusturulurken ve enerji giderleri yonetilirken bu tespit dikkate alinmalidir. Ozellikle
ciftcilere yonelik yenilenebilir enerji kaynaklart destekleri ve tesvikleri, enerji maliyetlerinin tarim {izerindeki zararli
etkilerini azaltmak i¢in ¢ok dnemlidir.

Modele gore, ¢iftci eline gegen fiyat biiyiime oranin 6nceki doneme gore degisimi ekilebilir tarim alanlart
tizerinde istatistiksel olarak anlamli ve olumlu bir etki yaratmistir. Bu durum, tarimsal iiretim endeksinin gift¢i eline
gegen fiyat biiylime orani artisa paralel olarak yiikseldigini gostermektedir. Bagka bir deyisle, tarimsal verimlilik
ciftcilerin mahsul geliriyle birlikte artmaktadir.

Model, yagislarin belirgin bir etkisi olmamasina ragmen, artan sicakliklarin, motorin fiyatlarinin, olumsuz
cift¢i eline gegen fiyattaki biiyiime ekilebilir tarim alanlari {izerinde olumlu bir etkisi oldugunu gostermektedir.

SONUC

Bu ¢alisma, 1970-2022 yillar arasinda sicaklik, yagis, mazot fiyatlari ve ¢iftci eline gegen fiyat biiylime orani
gibi ¢esitli meteorolojik ve ekonomik verileri kullanarak iklim degisikliginin Tiirkiye tarimi tizerindeki etkilerini
zaman serisi analizi yontemiyle incelemektedir.

Tiirkiye’ de ekilebilir alan ile sicaklik degiskeni arasinda anlamli ve negatif yonlii etki tahmin edilmistir. Bu
tahmin, bir 6nceki doneme ait sicaklik degeri arttiginda bagimli degisken olan ekilebilir tarim alaninin azaldigini
gostermektedir. Tiirkiye'nin yillik ortalama sicakligi 1970 ile 2022 yillar1 arasinda 6nemli Olclide artmistir. Bu
gelismenin bir sonucu olarak ekilebilir tarim alanlarinda verim kayiplarina neden olabilecek stres faktdrleri artmistir.
Sicaklik artigi su talebini artirmis, bu da bitkisel tiretim donemlerini degistirmistir.

Tiirkiye’ de ekilebilir alan ile yagis degiskeni arasinda pozitif fakat istatistiksel olarak anlamli bir etki
bulunamamistir. Bu etki, yagis miktarindaki artisin ekilebilir tarim alanlarmi artirabilecegi yoniinde bir egilim
oldugunu, ancak bu iliskinin tesadiifi olabilecegini ve giivenilir bir nedensellik sunmadigini géstermektedir.

Diinyada azalan kirsal niifusla birlikte tarimda hizla artan makinelesme motorini en dénemli girdi haline
getirmektedir. Son donemlerde motorin fiyatlarindaki artisin ekilebilir alanlar {izerine etkisine iligkin ¢aligmada
tahmin ettigimiz modelde anlamli ve negatif yonlii bir iliski bulunmustur. Bu etki motorin fiyatlari arttik¢a ekilebilir
tarim alanlarinda azalma oldugu gdstermektedir. Motorin maliyetlerinde olusan kayda deger artig, tarim maliyetlerini
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yukseltmigtir. Ciftgiler yiikselen motorin fiyatlar1 nedeniyle artan girdi maliyetleri sonucunda ekilebilir arazilerin bir
kismu terk edilmistir.

Son olarak ¢iftci eline gegen fiyat biiylime orani ekilebilir alan1 pozitif yonde etkiledigi tahmin edilmistir. Bu
durum, giftgilerin daha yiiksek gelir beklentisiyle ekilebilir alanlar1 genisletmeye egilimli olduklarini géstermektedir.
Ciftci eline gecen fiyatlardaki azalma ise ekilebilir alanlarin azalmasinin bir nedeni olarak da degerlendirilebilir.
Diisiik fiyatlar, ¢iftcilerin tarimsal {iretimden elde edecekleri geliri sinirlayarak, ekim alanlarini kiigiiltme yoniinde
kararlar almalaria yol agabilir

Calismadan elde edilen bulgular ve incelenen benzer ¢aligmalar 1s181nda iklim degisikliginin tarim sektoriine
etkisini azaltilmasina yonelik bazi dnerileri gelismistir. Iklim degisikligi ile miicadele kapsaminda daha giiclii ulusal
ve uluslararasi politikalar ile eylem planlarmin olusturulmas: gerekmektedir. Tiirkiye’nin mevcut iklim Degisikligi
Eylem Planlarimi degerlendirmesi ve bu planlarin uygulanmasin titizlikle takip etmesi 6nerilmektedir.

Tiirkiye'nin tarim sektoriintin iklim degisikligine uyum saglamasi i¢in iklim dostu ve siirdiiriilebilir tarim
tekniklerinin kullanilmasi gerekmektedir. Organik tarim, dayanikli bitki ¢esitlerinin kullanimi ve su tasarrufu
saglayacak sulama yontemlerinin desteklenmesi 6nemlidir. Verimli su kullanim1 i¢in damla sulama ve yagmurlama
gibi modern sulama tekniklerinin tesvik edilmesi ve ¢iftgilere finansal destek saglanmasi.

Tarimsal faaliyetlerde yenilenebilir enerji kaynaklarinin (giines, riizgar gibi) kullaniminin tesvik edilmesi,
bdylece karbon emisyonlarinin azaltilmasi.

Iklim degisikliginin tarim sektdrii lizerindeki etkilerini azaltmak i¢in son teknoloji yaklasimlar {izerinde daha
fazla galisma yapilmali, iiniversitelerle is birliginin artirmali ve bu alana ydnelik aragtirma ve gelistirme ¢abalarinin
tesvik edilmesi kritik 5nem tagimaktadir. iklim degisikligi ile miicadelede tarimsal orgiitlerle birlikte hareket edilmeli.
Ozellikle ciftgiler icin finansal destek sistemlerinin ve siirdiiriilebilir tarim tekniklerinin tesvik edilmesi
Onerilmektedir.

Tarmm sektdriindeki veri eksiklikleri veya veri giivenilirliginin diisiik olmasi, énemli bir sorundur. iklim
degisikligi ile ilgili saglikli projeksiyonlarin yapilabilmesi igin tarimsal verilerin yetersizliginden kaynaklanan
sorunlarin ¢oziilmesi gerekmektedir. Bu baglamda, iklim degisikligi iizerine yapilacak gelecekteki projeksiyonlarda,
tarimsal verilerin yeniden gozden gecirilmesi ve iyilestirilmesi biiyiik 5nem tagimaktadir.

Iklim degisikliginin tarim sektdriine etkilerine yonelik ulusal calismalarin yani sira, blgesel diizeyde yapilan
arastirmalara da agirlik verilmelidir. Bu nedenle, iklim degisikliginin tarim sektoriine olan etkilerinin bdlgesel
analizlerle incelenmesi, daha saglikli ve giivenilir sonuglar saglayabilir.

Ciftcilerin iklim degisikligi konusunda bilgili olmalarmi saglamak ¢ok 6nemlidir. Tklime direngli tarim
uygulamalarmna iliskin bilgiler yaygin olarak paylasilmali ve bu alanda egitimler verilmelidir.

Calismanin sonuglar1 ¢evresel ve ekonomik faktorlerin tarim sektoriindeki ekilebilir araziler iizerindeki
etkilerini anlamak i¢in gerekli verileri saglamaktadir. Tarimsal {iretimin siirdiiriilebilirligi agisindan, ¢ift¢i gelirlerinin
artirilmasi ve iiretim maliyetlerinin distirilmesi 6nemli bir gereklilik olarak goriilmektedir. Tiirkiye’de tarimin
strdiiriilebilirligini glivence altina almak amaciyla, gelecekte bolgesel farkliliklar ve ek tarimsal girdileri dikkate alan
daha kapsamli calismalarin yapilmasi, daha hedefe yonelik ve etkili tarim politikalariin gelistirilmesine katki
saglayacagi ongorilmektedir.

Arastirmacilarin Katki Orami Beyan Ozeti *

Yazarlar makaleye esit oranda katki saglamis olduklarii ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Bu caligmada yazarlar arasinda ¢ikar ¢atismasi bulunmamaktadir.
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of financial inclusion on cassava production among small-scale farmers in Enugu state, Nigeria.

Methodology: A multi-stage sampling technique was employed in the selection of 162 cassava farmers in Enugu
State. The data collected were analyzed using descriptive statistics, multiple regression analysis, and Likert scale
rating Technique.

Finding: Empirical results showed that the average of all respondents who participated in the survey was 43 years
and 62.35% of the total respondents were males. Additionally, the result showed mean household size (4.75), mean
years of cassava farming experience (5.86 years), and mean farm size (0.45 hectares). The majority (88.30%) of the
farmers had access to a formal financial institution and the average amount saved in the last 12 months was
N162,154.32. The multiple regression analysis showed that socioeconomic characteristics influencing cassava output
are household, farming experience, farm size, farm income, and input cost. Additionally, financial inclusion
positively influenced cassava output through access to formal financial institutions and level of savings.

Originality: The findings revealed the positive effect access and usage of formal financial services have on the
economy. Therefore, the study recommends that farmers be encouraged to improve their usage of formal financial
services such as improving their savings levels at banks and banks to reduce charges on formal financial services.

Keywords: financial inclusion, small-scale farmers, cassava production, access to formal finance, barriers to formal
finance.

Nijerya’min Enugu eyaletinde verimlilik icin kiiciik élcekli manyok ciftcilerinde
resmi finansal hizmetlere erisim ve kullanimi

Ozet

Amag: Finansal kaynaklara erisim ¢iftlik tiretimini artirmanin yollarindan biri olarak tanimlanmistir ve bu, resmi
finansal hizmetlere erisimi ve kullanimini iyilestirerek elde edilebilir. Bu nedenle ¢alisma, Nijerya'nin Enugu
eyaletindeki kiigiik 6lgekli giftciler arasinda finansal katilimin manyok tiretimi tizerindeki etkilerini degerlendirmistir.

Metodoloji: Enugu Eyaletindeki 162 manyok gift¢isinin se¢iminde ¢cok asamali bir drnekleme teknigi kullanildi.
Toplanan veriler tanimlayici istatistikler, goklu regresyon analizi ve Likert dlgegi derecelendirme teknigi kullanilarak
analiz edildi.

Bulgular: Ampirik sonuglar, ankete katilan tiim katilimeilarin ortalamasinin 43 yasinda oldugunu ve toplam
katilimetlarin %62,35'inin erkek oldugunu gosterdi. Ek olarak, sonug ortalama hane halki biiyiikligiini (4,75),
ortalama manyok ¢ift¢iligi deneyimini (5,86 yil) ve ortalama ¢iftlik biiytikliigiini (0,45 hektar) gosterdi. Ciftgilerin
cogunlugu (%88,30) resmi bir finans kurulusuna erigebiliyordu ve son 12 ayda ortalama tasarruf edilen miktar
N162.154,32 idi. Coklu regresyon analizi, manyok iiretimini etkileyen sosyoekonomik &zelliklerin hane halki,
ciftcilik deneyimi, ¢iftlik biiytuklugi, ¢iftlik geliri ve girdi maliyeti oldugunu gosterdi. Ek olarak, finansal katilim
resmi finans kuruluglarina erisim ve tasarruf diizeyi yoluyla manyok tiretimini olumlu yonde etkiledi.

()zgiinliik: Bulgular, resmi finansal hizmetlere erisimin ve kullaniminin ekonomi iizerinde olumlu bir etkiye sahip
oldugunu ortaya koydu. Bu nedenle, ¢alisma cift¢ilerin bankalardaki tasarruf seviyelerini artirmak ve bankalarin
resmi finansal hizmetlerdeki ticretleri azaltmak gibi resmi finansal hizmetlerin kullanimini iyilestirmeleri igin tesvik
edilmelerini onermektedir.

Anahtar kelimeler: finansal katilim, kiigiik 6lgekli giftgiler, manyok iiretimi, resmi finansmana erigim, resmi
finansmanin 6niindeki engeller.
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INTRODUCTION

Agricultural productivity is one of the major determinants of agricultural growth and economic growth at large
(Fowowe, 2020). Agriculture was the largest contributor to the Gross Domestic Product (GDP) in Nigeria before the
country’s independence in 1960; the sector was the highest employer of labor, and also earned foreign exchange for
the country (Ayanda and Ogunsekan, 2012). However, Nigeria’s agricultural performance has been inadequate and
significantly less than its potential. One of the major setbacks encountered in the agricultural sector, especially by the
smallholder farmers in Nigeria is lack of access to finance (Afolabi, 2010; Ibrahim et al., 2023). Other challenges
militate against these farmers’ production activities such as: low farm gate prices, having little or no education, being
mostly price takers, lack of land ownership rights and extension services leading to poor farm practices/performance
and lack of adequate credit or finance (Al-Mustapha et al., 2021). However, majority of these challenges could be
overcome through financial inclusion of farmers (Fowowe, 2020; Karerwa, 2023; World Bank, 2021). According to
the EFInA (2023) report, many Nigerians for various reasons are unbanked. The majority of those who are fully
excluded from formal financial services are rural dwellers whose primary source of livelihood is agricultural
production. Studies done by Nwankwo and Nwankwo (2014) indicated that financial inclusion remains the factor that
will determine the pace at which the financial access gap will be narrowed for the financially excluded in rural areas
and concluded that the sustainability of financial inclusion in rural areas in Nigeria remains vital for agricultural and
economic growth (Nwankwo and Nwankwo, 2024; Zins and Weills, 2016).

EFInA (2013) defined financial inclusion as the provision of a broad range of relevant and high-quality
financial services and products like savings, credit, insurance, pensions, and payments, which are suitable and
affordable for the entire population, particularly the low-income segment. Similarly, financial inclusion has been
defined as the use of formal financial services as well as providing access to formal financial services, at an affordable
cost to a large segment of vulnerable and low-income groups (De Koker and Jentzsch, 2012; Zins and Weills, 2016).
The availability of financial services that meet the specific needs of the end users without discrimination is a major
objective of financial inclusion (Olaniyi, 2017). This concept dwells on the access to and usage of financial services
and products. It is thus a state in which the populace can access desired and appropriate formal financial products and
services to enable them to manage their finance more effectively (Obisesan and Adeyonu, 2018). Access to financial
services such as savings, credit, insurance, and pensions among others by small-scale farmers has the potential to
enhance agricultural production, increase food security, and alleviate poverty (Mahendra, 2006). The importance of
financial inclusion in agriculture is largely linked to the role of credit/finance in boosting agricultural production thus,
leading to increased income, reducing poverty, and improved welfare in farming households (Abraham 2018; Yususf
etal., 2019). Thus, financial inclusion is an important driver of agricultural and economic growth (Ibrahim et al., 2023;
World Bank, 2021). Despite the ongoing financial sector growth in Africa, a significant number of individuals and
firms still lack access to formal financial services in Nigeria. This gap in financial inclusion can be attributed to the
poor understanding of how to use financial services, especially by the rural dwellers, insufficient capacity of financial
service providers, and inadequate physical and financial infrastructures. Furthermore, the peculiar nature of
agricultural production which characterizes it as a highly risky venture due to its high dependence on weather makes
financial service providers hesitant to give loans to farmers. This is corroborated by the EFInA (2023) report on access
to financial services (A2F) in Nigeria which states that the bankable adult population grew from 61% in 2016 to 74%
in 2023. However, about 28.9 million adults representing 26% of the bankable adult population, are still financially
excluded (EFInA, 2023). The report further stated that only 6% of the adult population obtained credit products
through a regulated financial institution and 38% saved through a regulated financial institution. The majority of those
who are financially excluded people are rural dwellers whose primary occupation is farming.

In Nigeria, many of the rural or small-scale farmers lack access to finance and thus, are highly financially
excluded which has an adverse impact on their production activities and expansion potential (Mobio et al., 2021).
Consequently, the production of notable staple food crops such as cassava has not been able to meet the high demand
and generally lags behind the population growth rate (Chauvin et al., 2012). Cassava production is known for its
important role in food security, alleviating poverty, and raw materials for agro-allied industries both in Nigeria and
for exportation (IITA, 2022). Cassava provides food for a vast population worldwide and it is one of the most important
foods in the diets of Africans. The crop is mostly grown by smallholder farmers on a subsistence scale, mainly for
family consumption and sale in the local market. Cassava production is dominated by small-scale farmers who
typically cultivate small expanses of land and lack access to resources like finance. Although Nigeria is notably the
world’s largest producer of cassava, the demand-supply gap continues to persist and worsen due to several reasons
including poor access to finance. Inclusive finance of farmers is pivotal to promoting agricultural growth especially
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as it enables the redistribution of financial resources from affluent urban areas to underserved rural areas thereby
enhancing farmers' access to resources that facilitate technological advancements.

Statistically, results on trends of cassava production from FAOSTAT (2018) show an increase in the production
of cassava in Nigeria from about 43 million tonnes in 2007 to 59.5 million tonnes in 2018. However, data from EFInA
also suggests that there has been an increase in the level of financial inclusion over time (EFInA, 2023). Could this
rise in the trend of cassava production be a result of the increase in financial inclusion level among rural cassava
producers? This study thus seeks to address this gap in the literature by finding out if access to and usage of formal
financial services by smallholder cassava farmers has any effect on production output. Additionally, the study
measured the level of access and usage of formal financial services by cassava farmers, evaluated the effects of
socioeconomic and financial inclusion factors on the output of the respondents, and also identified the barriers to
farmers’ financial inclusion in the area.

Previous studies have dealt with financial inclusion and economic development to determine the level of
financial inclusion in the country as well as its effect on the economy (Bertram et al., 2016; Onalo et al., 2017,
Nwidobie, 2019; Nwafor and Yomi, 2018; Olaniyi, 2017). These studies opined that financial inclusion is a crucial
driver of economic growth and development. In agriculture, financial inclusion has been lined with market
participation (Chukwudobelu et al., 2024), farmer’s livelihood diversification (Adegbite and Machethe, 2022;
Arowolo et al., 2022), and farm productivity (Fowowe, 2020; Obisesan and Adeyonu). This study is therefore
motivated by the notion that several researches have been carried out about financial inclusion, but little or no available
literature exists on the effect of financial inclusion on cassava production among small-scale farmers in Enugu state.
The information collected through this study has the potential to be used in creating awareness of how barriers
encountered in accessing financial services and products in the study area, could be addressed to mitigate them. Thus,
this study will provide solid insights and provide farmers and other stakeholders with clues on how financial inclusion
initiatives could boost production and help in the mitigation of possible production risks. Furthermore, this research
will provide additional knowledge, hence contributing to the existing literature which will be useful as reference
material to the different stakeholders.

MATERIAL AND METHOD
Study area

The study was carried out in Enugu state, Nigeria. This state is in the southeastern geo-political zone of Nigeria.
Enugu state is located between latitude 5°56 "N and 7°6'N and longitudes 6°53°E and 7°55E of Greenwich Meridian
(ENADEP, 2009). The state is bounded by Abia state to the South, Kogi and Benue states to the North, Ebonyi state
to the East, and Anambra state to the West (Williams, 2008). The state is predominantly agrarian, with a greater
proportion of its adult population engaged in agricultural production (Williams, 2008). The state has 17 Local
Government Areas (LGA) and a landmass of approximately 8,022.95 km2 (Ezike, 1998). The state engages in the
production of important cash crops such as cocoa, cassava, groundnut, rubber, and cotton. However, with the rising
demand for food resulting from the population explosion (Jovanovi¢, 1998); Enugu state as well as the rest of Nigeria,
now imports food to meet the food deficit (Central Intelligence Agency (CIA), 2007).

Sampling technique

A multi-stage sampling procedure was employed in the selection of cassava farmers in Enugu, State. In the
first stage, four (4) agricultural zones were purposively selected based on the predominance of cassava farmers in the
area with reference to the list obtained from Enugu State Agricultural Development Programme (ENADEP), they are:
Agbani zone, Awgu zone, Enugu Ezike zone, and Nsukka zone. In the second stage, one Local Government Area was
randomly selected from each of the four agricultural zones giving a total of four LGAs for the study. Thirdly, from
each of the LGAs, three communities were randomly selected making a total of 12 communities. The last stage was
the random selection of respondents from the communities. The respondents comprised of cassava farmers whose
farm size were not beyond 2ha (< 2hecatares). To ensure that an adequate and representative sample was drawn at this
stage, Yamane’s (1967) formula was employed to ascertain the sample size from the known population figure obtained
from Enugu State Agricultural Development Programme (ENADEP) in the table below using 95% confidence level
and 15% error of margin.
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Table 1. Sample size distributions

Agricultural Pop. size of cassava farmers Confidence level % Margin error % Sample size
Zones

Agbani 1237 95 15 42

Awgu 738 95 15 41

Enugu Ezike 511 95 15 40
Nsukka 394 95 15 39

Total 2880 162

Yamane (1967) formula is given as follows:
N

n=—————
1+ N X e?

Where;

n = the sample size

N = the target population

e = the level of precision

The total sample size for the study was 162 small-scale cassava farmers

Data Collection and Analysis

Data for the study were obtained from primary sources, interviews, and personal observation. Well-structured
questionnaires were administered to the farmers. Both qualitative and quantitative information on relevant variables
were obtained and these were centered on the socioeconomic and institutional characteristics, the farming activity,
access to financial institutions, ownership of bank account, farm income generated, volume of loan obtained,
timeliness of disbursement and, information on the Constraints to financial inclusion in the area. Data analysis was
done using descriptive tools like frequency, percentages, and means, multiple linear regression, and Likert-scale.

The regression model employed to estimate the effects of various socio-economic and financial inclusion
factors on the output of small-scale cassava farmers is specified as follows:

Y =botbiXi +bXo +b3Xsz+ ... +bpXn + € (equation 1)

Where:

Y = Output of cassava in kg

X1 = Years of education (years)

X, = Household size (number)

X3 = Farming experience of farmers (years)

X4 = Farm size (hectares)

Xs =Farm Income (3¥)

X = Cost of input (}¥) (cost of labor, fertilizer, herbicides, manure, rent and stem cuttings)
X7= Access to formal financial institutions (bank account ownership; yes =1, No = 0)
Xs = Transport cost to financial institutions in a month (¥)

Xo = Accessed Loan from bank in the last 12months (accessed loan=1, otherwise = 0)
Xi0 = Level of Savings with a bank in the last 12 months (}¥)

Xi1 = Access to Insurance Policy (dummy variable; yes = 1, No = 0)

X2 = Have an insurance policy (dummy variable; yes = 1, No = 0)

€ = error term

Three functional forms of the OLS model were fitted, and these include linear, semi-log, and double-log. The
equation of best fit was selected based on the magnitude of R? and the statistical significance of the explanatory
variables. The explicit forms of the functions are as follows:

Linear form: as specified in equation 1 above
Semi-log:

InY = bot+ b1 X + b2Xs + bsXs + baXy + bsXs + beXes + b7X7+ bsgXs + boXot bijoXio + b1 X1 + bioXi2 + bisXiz + €
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Double log:

InY = bo + b1inX; + b2inX2 + b31nX3 + bainXy + bsinXs + beinXe + b7X7 + bginXsg + boXo + b1oXio + b11InXi;
+biXnp+biXi+E&

Barriers to financial inclusion were ascertained using a four-point Likert-scale rating using the following scales:
Strongly agree (4), Agree (3), Disagree (2), and strongly disagree (1). The mean score of the respondent based on the
four (4) point rating scale was computed as:

(4+3+2+1)/4=2.5

The cutoff point was 2.5. The respondent's mean score was then computed for each response item such that,
mean scores of the response item below 2.5 were not regarded as barriers to financial inclusion while those with mean
scores above 2.5 were regarded as barriers to financial inclusion in the study area.

RESULTS AND DISCUSSION
Socio-economic characteristics of the respondents

The gender distribution of the respondents is presented in Table 2 below. It shows that a greater proportion
(62.35%) of the respondents were males while 37.65% were females. This result is in line with the findings of other
authors, who also pointed out the predominance of men in farming activities (Tambi, 2018; Obisesan and Adeyonu,
2018). The age of farmers is one of the major determinants of how active they are. The productivity of a farmer, all
things being equal, is expected to increase with age as the farmer acquires more farming experience; although, when
the farmer becomes old, productivity might tend to decline until she/he will no longer be able to farm (Atagher, 2013).
The result of the findings showed that the mean age of the respondents was 43.32 years; this implies that the majority
of the respondents were young and active age for cassava production. Age is an important factor in agricultural
production especially in the rural areas because of the high dependence on human power for production activities. The
marital status distribution of smallholder cassava farmers in the study shows that a majority (63.6%) of the respondents
were married This result is related to the report done by Olaniyi et al. (2013) that married households tend to have
relatively more labor to engage in farming activities. Level of formal education is a form of human capital development
that increases labor productivity, which in turn, results in higher output. The result shows that 6.17% of the respondents
had no formal education, while 93.83% had obtained some level of education. This aligns with findings from Obisesan
and Adeyonu (2018) and supports the assertion that some form of formal education is essential to enable farmers
communicate effectively with bank officials, especially during loan procurement procedures in formal financial
institutions. Thus, one can also conclude that the majority of the farmers were literate enough to enable them to adopt
technologies that could improve their production (Atagher, 2013).

Results on household size revealed that the average household size was approximately 5 persons. A large
family size is important in rural farming communities give that the household members constitute the primary source
of manual labor for production activities. The cassava farmers had average farming experience of 12.86 years which
is an indication of the practical knowledge the farmers have gained in cassava production activities. A majority of the
farmers primarily stated that farming is their major occupation and they have an average farm size of 0.45 hectares,
thus indicating the small-scale nature of their farming activities. Many farmers according to Awotide et al. (2015), do
not have adequate finance to acquire large farm land, so they are constrained to using small farms on which they can
bear the costs of production. The small size of the land also could relatively be a result of the land tenure system. The
average farm income from cultivating cassava in the last farming season was ¥67,018.52 indicating that the majority
of the respondents are low farm-income earners. This supports the findings of Inoni (2009) who reported that majority
of rural households earned low income. The results further family labor was the major (43.2%) labor source for
farming activities thus underscoring the importance of large family size.

The mean cost of farm input for cassava farming in the last cassava farming season was ¥8,499.38. Many
farmers used planting materials from previous harvests, operated on a small scale, made use of family labor, and

employed crude methods of farming, hence spending a minimal amount as input cost for cassava production. The
average cassava output from the respondents in the last farming season was 2.69 tonnes indicating a moderate yield
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from the farm. Cassava yield could be as high as 16 tonnes of fresh tuber per hectare (Hauser et al., 2014; Ikuemonisan
et al., 2018). However, this is dependent on the nature of reproduction.

Table 2. Socio-economic and institutional characteristics of small scale-scale cassava farmers

Socioeconomic characteristics Frequency Percentage  Mean
Gender

Male 101 62.35

Female 62 37.65

Age 43.32
Marital status

Married 103 63.6

Single 42 259

Widowed 10 6.2

Divorced 7 43

Educational Qualification

No formal education 10 6.17

Primary education 114 70.37

Secondary education 30 18.52

Higher education 8 4.94

Household Size 4.75
Cassava farming Experience 12.86
Major Occupation

Farming 49 30.2

Trading 63 38.9

Civil Servant 9 5.6

Artisans 23 14.2

Teaching 18 11.1

Farm Size 0.45
Farm income 67,018.52
Type of labor used

Hired 53 32.7

Family 70 43.2

Both Family and hired 39 24.1

Cost of Input 8,499.38
Cassava Qutput (tonnes) 2.69

Level of access and usage of formal financial services

Table 3 presents the level of financial inclusion based on the access to and usage of financial services by
cassava farmers. The distribution of the farmers with respect to accessibility to formal financial institutions showed
that 69.75% had access to formal financial institutions/banks while 30.25% did not. This implies that most of the
farmers had at least a formal financial service within their reach. This is in agreement with the findings of Obisesan
and Adeyonu (2018) who stated that the majority of arable crop farmers had access to formal financial institutions
within their communities. Also, as shown in the table, the mean cost of transportation in a month by these farmers,
from their residence to the nearest available financial institution, was }¥1812.96.

Additionally, the majority (75.3%) of the farmers had bank accounts 91.80% of the farmers that owned bank
accounts, opened their accounts in a bank branch. The result aligns with the findings of Ibrahim et al. (2023) but
contradicts the findings of Obisesan and Adeyonu (2018), who reported that 72.35% of arable crop farmers in Nigeria
were not banked. The result further shows that despite being banked, majority of the farmers (85.2%) prefer to receive
payment for their produce in cash. A greater proportion of the farmers (77.8% and 58.0%) of the farmers made cash
payments for farm input and consumption expenses respectively. This suggests that although these farmers were
banked, only a few use it as a means of payment.

The ownership of ATM/debit cards by the farmers showed that 67.28% of the farmers had ATM/debit cards
while 89.91% of those who owned debit cards used the card to make transactions. This suggests that the presence of
a formal financial institution increases access and technological innovation and can be a channel for achieving
financial inclusion (Kalunda, 2014). From the table, it can be seen that the mean amount of savings by the farmers in
the last 12 months was ¥162,154.32 and 42.59% of the farmers saved in the bank. This result is in contrast with the
findings of Obisesan and Adeyonu (2018) who showed that only a few farmers save money in the bank.

In the past twelve months, the majority (85.2%) of the farmers did not access loans from the bank while only
14.8 % of the farmers, accessed loans from banks. This confirm the EFInA report (2023) which stated that only 6%
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of adult population accessed credit despite owning a bank account. This is a result of cumbersome procedures in the
procurement of loans, and a lack of collateral. Other reasons could include risk aversion for farmers who are afraid of
going into debt, high interest rates on loans, and the reluctance of commercial banks to provide loans for small-scale
agricultural activity (Arowolo et al., 2022). From the result, 33.3% of the farmers who accessed loans from the bank
indicated that the loan was disbursed at the right time, while the remaining 66.7% indicated that the loan was not
disbursed at the right time. This could impact agricultural production as the process is time-conscious. Late
disbursement of a loan may defeat the purpose for which the loan was intended. The majority (54.2%) of the farmers
who accessed loans from the bank used the loans for personal needs, while 20.8% of the farmers used the loans for
farming. Diversion of loans has been a constraint in achieving the aim of agricultural credit schemes like the Nigerian
incentive-based risk-sharing system for agricultural lending and the Anchor Borrowers Programme (Balana and
Oyeyemi, 2022). Loans are often diverted to non-productive activities and thus, its expected impact on farm output is
not achieved.

The result further showed that while 61.73% and 52.50% of the farmers were aware of insurance policies and
had access to insurance respectively, only 5.5% of farmers had formal insurance policies. Similarly, Abdulmalik et al.
(2013) reported a high level of awareness of the agricultural insurance scheme in the Federal capital territory, Abuja,
Nigeria. However, EFInA (2023) reported only 3% of the adult population was covered by a regulated insurance
policy. This implies that though the farmers in the study area might have heard of insurance schemes, they might not
have adequate knowledge of the importance of having an insurance scheme and thus do not buy into the scheme.
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Table 3. Level of access and usage of formal financial services

Financial inclusion parameters Frequency Percentage Mean
Access to Formal Financial Institutions(bank)

Access 113 69.75
Non-Access 49 30.25
Transportation cost from residence to financial Institution/month 1812.96
Ownership of acct. with commercial bank

Have account 122 75.3
Don’t have an account 40 24.7
Medium for account opening

Bank Branch 112 91.80
Agent banking 8 6.56
Phone 2 1.64
Means of payment from cassava sales

Cash 138 85.2
Bank deposit 10 6.2
Mobile Transfer 7 43
PoS 7 43
Means of payment for inputs

Cash 126 77.8
Bank deposit 15 9.3
Mobile Transfer 16 9.9
PoS 5 3.1
Means of payment for consumption expenses

Cash 94 58.0
Bank deposit 38 23.5
Mobile Transfer 19 11.7
PoS 11 6.8
Ownership of ATM/Debit card

Have debit card 109 67.28
Don’t have a debit card 53 32.72
Use a Debit card for payments/withdrawal

Use debit card 98 89.91
Don’t use a debit card 11 10.09
Amount saved in the past 12 months

Less than 100,000 85 52.47
100,00 — 499,000 67 41.36
500,000 — 999,000 8 4.94
1,000,000 — 1,500,000 2 1.23 162,154.32
Means of savings

Bank 69 42.59
Saving groups 37 22.84
Home 17 10.50
Cooperatives 39 24.07
Accessed loan from bank in the past 12months

Accessed 24 14.8
Non-Access 138 85.2
Timeliness of loan disbursement

Timely 333
Untimely 16 66.6
Use of loan

Farming 5 20.8
Trading 6 25.0
Personal needs 13 54.2
Knowledge of insurance policy

Aware 100 61.73
Not aware 62 38.27
Access to insurance

Have access 85 52.5
Don’t have access 77 47.5
Own an Insurance policy

Have insurance 9 5.5
Don’t have insurance 153 94.4
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Effects of socio-economic and financial inclusion factors on cassava output

The result of the socio-economic and financial inclusion factors affecting the output of small-scale cassava
farmers is shown in Table 4 below. The lead equation is the linear functional form; the choice was based on the value
of the coefficients of multiple determination (R?), F- ratio, and level of significance of variables.

The coefficient of multiple determination (R? value of 0.839) shows that the explanatory variable in the model
explained approximately 84 percent of the total variations in output of small-scale cassava farmers. The result of the
analysis showed that seven out of thirteen explanatory variables had significant coefficients in the equation, they
include; Household size, farming experience, farm size, farm income, cost of input, access to formal financial
institution (ownership of bank), and level of savings in the last 12 months.

Household size was positive and significant at a p<0.10. This implies that cassava farmers with large
households will likely have an increase in production output. Small-scale farmers often rely on family labor for
production activities and thus, larger household sizes would provide more labor available to carry out production
activities. This is in agreement with the findings of Awotide et al. (2015) and Akintayo et al. (2022) which concluded
that household size positively influenced agricultural productivity

The coefficient of cassava farming experience was positively significant at p<0.05. This is in agreement with
apriori expectations. This result implies that an increase in the years of cassava farming experience leads to an increase
in the level of cassava output as the farmer will have a better knowledge of the production activities and make more
effective management decisions. Similarly, Akintayo et al (2022) and Idumah et al (2020) attributed increases in farm
output of farmers to their increased years of farming experience.

The coefficient of farm size was positive and significant at p<0.01 implying that higher farm sizes result in
higher output of rice farmers. This result underscores the importance of land as a core resource for agricultural
production. Similar findings were made by Adewuyi et al. (2024) and Ukwuaba et al. (2024) who stated that farm size
was important in influencing output and market participation decisions among small-scale farmers.

Income was positive and significant at p<0.01, which agrees with apriori expectation. A positive significant
coefficient implies that rising farm income increases the chances of having better output. Higher incomes offer farmers
access to credit and allow farmers to better invest in technology that would increase efficiency and yield. Similar
results have also been obtained across the world such as by Adeyemo and Bamire (2005) in Nigeria, Horioka and
Junmin (2007) in China, and Kibet et al. (2009) in Kenya.

The coefficient of cost of input (-3.900E-5) was negative and statistically significant at a 5% probability level.
This indicates that increasing input cost would decrease output since the farmer will incur higher expenditures in the
procurement of farm input. Therefore, lower productivity and output are expected as a result. It thus corroborates the
findings of Njoku and Odii (1991) that increasing the cost of input enhances less efficient use of resources by small-
scale maize farmers in Nigeria.

Ownership of bank accounts had a significant and positive effect on cassava output at a p<0.01. This indicates
that increasing the accessibility to financial services may increase the level of cassava output, as the farmers can access
financial services such as agricultural credit, insurance schemes, etc., that would help enhance production activities.
This aligns with the findings of Olaniyi (2017) and Fowowe (2020) who concluded that access to formal financial
services stimulates agricultural productivity among farming households in Nigeria. Similarly, Herliana et al. (2018)
stated that bank account owners are 3.66 times more likely to access credit which would be used to boost production
and subsequently output.

The coefficient (1.009E-6) of level savings for the past 12 months was positively significant at p<0.10. This
implies that the higher the level of savings of farmers the higher the disposable cash to invest in agricultural activities
which leads to an increase in output. Similarly, Ksoll et al. (2016), Ribaj and Mexhuani (2021), and Karerwa (2023)
emphasized the importance of deposits in influencing agricultural and economic growth. This is because of the
importance of savings in stimulating output, investment, and financial buffer for better risk management.
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Table 4. OLS regression analysis of socio-economic and financial inclusion factors affecting output of small-scale cassava farmers in Enugu State,
Nigeria.

Explanatory variables Linear Double-log Semi-log
Coefficient t ratios Coefficient t ratios Coefficient t ratios

Constant 1.009 4.793 -0.289 -0.228 1.415 0.227
Years of education 0.008 1.236 0.007 0.524 0.028 0.449
Household size 0.026 1.938* -0.034 848*H* 0.125 .643%*
Cassava farming experience 0.12 2.812%* 0.040 1.428 0.181 1.303
Farm size 0.874 8.528%** 0.063 0.621 0.348 0.696
Farm income 4.796E-6 6.784%** 0.061 576%** 0.100 0.190
Cost of input -3.900E-5 -2.427%* 0.023 0.090 -0.327 -0.259
Ownership of bank account with 0.330 3.384%%* 0.118 0.363%** -0.657 -0.411
Cost of access to financial services -2.740e-5 -0.970 -0.133 -1.017 -0.608 -0.948
Cost of access to financial service -2.740E-5 -0.970 -0.133 -1.017 -0.608 -0.948
Level of savings 1.009e-6 5.999%** 0.044 0.368 0.516 0.875
Accessed loan from a commercial 0.490 0.857 0.046 1.178 0.231 1.197
bank
Access to insurance policy 0.028 0.655 0.192 1.198 0.797 1.011
Have insurance policy 0.519 0.941 0.044 0.368 0.516 0.875
R Squared 0.839 0.768 0.704
Adjusted R square 0.779 0.717 -0.689

F- value 96.441%** 76.543%* 54.992

Note: *, **, *** indicates 10%, 5% and 1% level of significance

Barriers to financial inclusion among small-scale cassava farmers

To understand the barriers to Financial Inclusion among small-scale Cassava farmers in Enugu State, Nigeria,
the four-type Likert scale rating technique was used. The average scores are presented in Table 5. The result shows
that the farmers highly rated six variables as constraints limiting them from being more financially included.

The most significant constraint was unstable income from farmers. Most agricultural production is seasonal in
nature and thus, income flow is unsteady. Thus, while farmers may have access to formal financial services, their
usage of these services such as making deposits may be low, especially in periods of low or no sales. This constraint
is consistent with the report of EFInA (2023) report which stated that the majority of the adult population were
excluded due to lack of sufficient funds and irregular income. The proportion of the adult population reporting this
constraint increased from 31% in 2020 to 49% in 2023.

The farmers also reported high charges that are attracted to using formal financial services. These may include
maintenance charges, interest on loans, transfer charges, and others that are often monthly deducted. These may deter
farmers from being financially included. Chukwulobelu et al. (2024a) and Chukwulobelu et al. (2024b) similarly
identified high-interest charges as a major constraint hindering farmers from being financially included.

The farmers also reported a lack of trust in banks as they feared they were unreliable, accounts could easily get
hacked or banks may declare bankruptcy. Similarly, Obisesan and Adeyonu (2018) revealed that arable crop farmers
in Southwest Nigeria expressed fear of insolvency by the banks are were thus unwilling to risk their funds by
depositing at the bank.

Additionally, the farmers reported their preference in using other types of institutions asides banks. This aligns
with findings of Nwambeke et al. (2016) and Obisesan and Adeyonu (2018) who stated that farmers often used
cooperatives and savings groups as a means of savings and obtaining credit as it was more accessible to them and
required less rigorous processes.

Lengthy documentation process for account opening or resolving issues in the banks also deters farmers from
being financially excluded. This aligns with the findings of Chukwuodobelu et al. and Ugwujah and Attah (2020) who
emphasized how time consuming it is to resolve banking issues especially on days where there are long queues. Low
interest on deposits was also identified as a constraint to financial inclusion by the farmers. Thus, farmers see no
incentive to deposit their money in banks.
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Table 5. Barriers to financial inclusion among small scale cassava farmers.

Financial inclusion barrier 4 3 2 1 Mean Standard deviation
Parameters

Don’t have a stable income 52(32.1) 68(42.0) 27(16.7) 15(9.3) 2.97* 0.929
The charge/interest for using a formal account is too 8(4.9) 116(71.6) 21(13.0) 17(10.5) 2.71%* 0.720
high

Lack of trust in banks 52(32.1) 38(23.5) 34(21.0) 38(23.5) 2.64%* 1.162
Prefer to use other types of institutions aside from 39(24.1) 42(25.9) 62(38.3) 19(11.7) 2.62* 0.978
banks

Lengthy documentation/ protocols 36(22.2) 48(29.6) 58(35.8) 20(12.3) 2.62% 0.966
Low interest on deposits 44(27.2) 29(17.9) 57(35.2) 32(19.8) 2.52% 1.093
Far distance to financial service providers 36 (22.2) 14(8.6) 79(48.8) 33(20.4) 2.33 1.039
Don’t know how to go about opening an account 42(25.9) 30(18.5) 56(34.6) 34(21.0) 2.49 1.093
No financial service provider nearby 17(10.5) 75(46.3) 27(16.7) 43(26.5) 241 0.994
Uninterested in having an account 14(8.6) 67(41.4) 20(12.3) 61(37.7) 2.21 1.048
Not allowed to open an account by spouse/family 23(14.2) 54(33.3) 45(27.8) 40(24.7) 2.37 1.009
Lack of collateral 14(8.6) 82(50.6) 20(12.3)  46(28.4) 2.40 0.993
Lack of information on financial products and 37(22.8) 20(12.3) 32(19.8) 73(45.1) 2.13 1.217
services

Lank of identification requirements 36(22.2) 19(11.7) 31(19.1) 76(46.9) 2.09 1.215

Strongly agree =4, agree=3, disagree=2, agree=1

CONCLUSION

Financial inclusion is a major approach that can be used by policymakers to strengthen the production capacity
of rural poor farmers and enhance their resilience during farming crises. This paper explored the effect of financial
inclusion on the production of cassava among small-scale farmers with a view of assisting these farmers, who are the
mainstay of Nigeria’s agricultural economy. The result showed that while farmers had access to formal financial
services and a significant proportion of farmers were banked, the usage of these financial services were relatively low.
The results of the OLS multiple regression analysis showed that educational level, household size, farm size, farm
income and cost of input, ownership of bank accounts, and level of savings in the last 12 months were significant
factors that influenced cassava output. Furthermore, farmers identified the lack of stable income, high bank charges,
low interest on deposits, lack of trust in banks, and lengthy documentation as the barriers that prevent them from
enhancing their access to and usage of formal financial services.

Based on the findings the study thus recommends the following:

i. Farmers are encouraged to improve their usage of formal financial services such as improving their savings
levels at the banks. This could motivate banks to increase their lending capacity to farmers thus improving their access
to credit to aid production activities and increase output.

ii. Banks are encouraged to review the charges and other maintenance fees on deposits as this could discourage
farmers from using formal financial services

iii. The government should encourage and make directives to facilitate the process of obtaining loans. More
so, these loans should be disbursed on time to ensure effective utilization in farming activities.

iv. Formal financial institutions should be made more accessible to farmers, especially in rural areas. In
situations where physical banks may not be made available, mobile bank agents may be deployed to these rural areas
to serve their needs and facilitate access to financial institutions.
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Amac: Geleneksel tarim yontemlerinin, dogal kaynaklarin asir1 kullanimi, sera gazi emisyonu, toprak sagligi,
toprak korunmasi, toprak erozyonu, biyogesitlilik kaybi ve su kirliligi gibi bazi ¢evresel sorunlara neden
oldugu bilinmektedir. Bu negatif etkileri azaltmak ve gelecek nesillere saglikli bir diinya birakmak i¢in ortaya
atilan ¢oziimlerden biri olan rejeneratif tarim; toprak sagligini, biyolojik ¢esitliligi ve ekosistem hizmetlerini
iyilestirmeyi amaglayan, digsal girdilere bagimlilig1 azaltarak karbon tutulumu gibi ekosistem hizmetlerini
artiran bir tarimsal iiretim yaklagimidir. Bu galismada rejeneratif (yenileyici) tarim kavramina iliskin yapilan
tanimlar, rejeneratif tarim ile ilgili yapilan ¢aligmalarin tarihsel gelisiminin incelenmesi, rejeneratif tarimimn
neyi amagladig1 ve siirdiiriilebilirlik ile iligkisinin ortaya konulmasi amaglanmistir.

Tasarim/Metodoloji /Yaklasim: Bu amag¢ dogrultusunda, ikincil verilere ve literatiire dayali bulgular
sistematik olarak incelenmis ve rejeneratif tarimin tanimi, amaglari ve kapsamlari lizerine yapilan ¢alismalar
detayli bir sekilde ele alinmustir.

Bulgular: Calismada, rejeneratif tarimin temel amaglarmimn; toprak koruma sistemlerinin gelistirilmesi,
topraktaki besin maddesi miktarinin artirilmasi, toprak yapisinin iyilestirilmesi ve biyogesitliligin artirilmast
oldugu sonucuna varilmistir. Rejeneratif tarimla ilgili yapilan ¢alismalarin sayisi, 6zellikle son on yilda
belirgin bir sekilde artmustir. Yapilan arastirma sonucunda bu yaklagimin, iklim degisikligine uyumu
kolaylastirdigi, tarimsal iretimde siirdiiriilebilirligin saglanmasina, cevresel siirdiiriilebilirlik ve tarimin
gelecekteki arz giivenligini saglama itizerine olumlu etkilere sahip oldugu sonucuna ulasilmistir. Rejeneratif
tarim yaklagimmin benimsenmesi ve g¢evre dostu tarimsal iretim tekniklerinin uygulanmasi ile daha
stirdiiriilebilir bir tarimsal {iretime ulasabilmek miimkiin olabilecektir.

Ozgiinliik/Deger: Literatiirdeki calismalarin gogunun, rejeneratif tarim kavramim ve bu kavram kapsaminda
toprak kalitesinin artirilmasini inceledigi belirlenmistir. Bu ¢aligmada; rejeneratif tarim kavramina iliskin
yapilan tanimlarin, rejeneratif tarim ile ilgili yapilan literatiir ¢alismalarinin tarihsel gelisiminin incelenmesi,
rejeneratif tarim amaglari ve siirdirilebilirlik ile iliskisinin ortaya konulmasi diger ¢aligmalardan farklilik
gostermektedir.

Anahtar kelimeler: Rejeneratif tarim, siirdiiriilebilirlik, tarimsal tiretim, toprak sagligi

Transitioning beyond traditional methods in agricultural production: Regenerative
agriculture

Abstract

Purpose: It is known that traditional farming methods contribute to environmental issues such as excessive
use of natural resources, greenhouse gas emissions, soil health, soil conservation, soil erosion, biodiversity
loss, and water pollution. Regenerative agriculture, which is one of the solutions proposed to mitigate these
negative effects and leave a healthy world for future generations, is an agricultural production approach that
aims to improve soil health, biodiversity, and ecosystem services by reducing reliance on external inputs,
enhancing ecosystem services such as carbon sequestration. This study aims to explore the definitions of the
regenerative (renewable) agriculture concept, examine the historical development of research on regenerative
agriculture, and elucidate the goals of regenerative agriculture and its relationship with sustainability.

Design/Methodology/Approach: In line with this objective, secondary data and literature-based findings
were systematically reviewed, and studies on the definition, objectives, and scope of regenerative agriculture
were examined in detail.

Findings: The study concludes that the primary goals of regenerative agriculture are to develop soil
conservation systems, increase nutrient levels in the soil, improve soil structure, and enhance biodiversity.
The number of studies on regenerative agriculture has significantly increased, particularly in the last decade.
The research indicates that this approach facilitates adaptation to climate change, contributes to sustainability
in agricultural production, and has positive effects on environmental sustainability and future agricultural
supply security. Adopting the regenerative agriculture approach and applying environmentally friendly
agricultural production techniques could lead to more sustainable agricultural production.

Originality/Value: Most literature focuses on the regenerative agriculture concept and the improvement of
soil quality within this framework. In this study; the definitions of regenerative agriculture, the historical
development of literature on regenerative agriculture, and the elucidation of regenerative agriculture's goals
and its relationship with sustainability distinguish this study from others.

Key words: Regenerative agriculture, sustainability, agricultural production, soil health
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GIRiS

Gida tretiminin temel kaynagi olan tarim, diinya niifusunun artmasiyla birlikte giderek daha da 6nem
kazanmaktadir. Ancak geleneksel tarim, dogal kaynaklarin agir1 kullanimi, sera gazi emisyonu, toprak erozyonu,
biyogesitlilik kaybi, su kaynaklarmin azalmasi ve su kirliligi gibi bazi ¢evresel sorunlara neden olan siirdiiriillemez
yontemlerle yapilmaktadir (Chamala, 1990; Butler ve ark., 2007; Gomiero ve ark., 2011; Sentiirk ve ark., 2023).
Geleneksel tarim, yerel baglamlara, teknolojik gelismelere ve bolgesel tarim pratiklerine gore farkli sekillerde
tanimlanabilmektedir. Geleneksel tarim terimi, tarima alternatif yaklagimlar (yani geleneksel tarima alternatif) icin
soylemsel yapilandirmada kullanilmaktadir (Giller ve ark., 2017). Geleneksel tarima ait negatif etkileri azaltmak ve
gelecek nesillere saglikli bir diinya birakmak i¢in ortaya atilan ¢dziimlerden biri de rejeneratif tarim (yenileyici tarim)
olarak karsimiza ¢ikmaktadir. Bu baglamda rejeneratif tarim, geleneksel tarimdan ayrilarak, 6zellikle topragin
biyolojik ¢esitliligini ve sagligini artirmaya yonelik yenilik¢i uygulamalar igermektedir (Grant, 2017). Rejeneratif
tarim kavrami, 1980°1i y1llarin bagindan itibaren kullanilmaktadir (Sampson, 1982; Montgomery, 2017; Giller ve ark.,
2021). Ancak bu kavram, 2015 yilindan itibaren bilimsel literatiirde giderek daha sik kullanilmaya baglanmigtir
(Newton ve ark., 2020). Rejeneratif tarim teriminin, bir¢ok aragtirmaci ve kurulus tarafindan farkli anlamlarda
kullanildig1 belirlenmistir. Schreefel ve ark. (2020), rejeneratif tarimin heniiz net bir bilimsel taniminin olmadigini
belirtmislerdir. Rodale (1983), rejeneratif tarimi, topragin biyolojik iiretim tabanini artirarak verimlilik seviyelerini
yiikselten bir tarim yontemi olarak tanimlamistir. Grant (2017) ise rejeneratif tarimi, “toprak kalitesini, biyogesitliligi,
ekosistem sagligini ve su kalitesini aktif olarak iyilestiren her tiirli tarimsal uygulama sekli” olarak tanimlamistir.
Elevitch ve ark. (2018) ise toprak sagligini iyilestiren, su yonetimini optimize eden, biyolojik gesitliligi artiran ve
karbon tutulumunu tesvik eden, kapali besin dongiileri ve i¢ kaynaklara bagimlilikla karakterize edilen bir tarim
sistemi olarak tanimlamigslardir. Rejeneratif tarim; ekolojik tarim, biyolojik tarim, koruyucu tarim, permakiiltiir vb.
gibi ifadeleri kapsayan semsiye bir kavramdir (Gosnell ve ark., 2019). Digsal girdilere bagimlilig1 azaltmay1 ve
topraktaki karbon tutulmasi gibi ekosistem hizmetlerini iyilestirmeyi vurgulayan, tarimda yenilikgi bir yaklagimdir
(Rowntree ve ark., 2020). Bu tanimlara gore rejeneratif tarim “toprak sagligini, biyolojik ¢esitliligi ve ekosistem
hizmetlerini iyilestirmeyi amacglayan, digsal girdilere bagimliligi azaltarak, karbon tutulumu gibi ekosistem
hizmetlerini artiran bir tarimsal iiretim yaklagimi” olarak tanimlanabilir.

Rejeneratif tarim ile ilgili 6zellikle son zamanlarda birgok calisma yapildig: tespit edilmistir. Bu ¢alismalar
genel olarak; rejeneratif tarim kavrami (Newton ve ark., 2020; Schreefel ve ark., 2020; Giller ve ark., 2021; Gordon
ve ark., 2022; Cakmak¢1i ve Hurma, 2023) ve rejeneratif tarim kapsaminda toprak kalitesinin artirilmasinin
incelenmesi (Sherwood ve Uphoft, 2000; Kassam ve ark., 2012; Soto ve ark., 2020; Duncan, 2016; Soto ve ark., 2021;
Khangura ve ark., 2023) konularinda yapilmistir. Bu ¢alismada rejeneratif tarim kavramina iligkin yapilan tanimlar,
rejeneratif tarim ile ilgili yapilan literatiir ¢aligmalarinin tarihsel gelisiminin incelenmesi, rejeneratif tarimin amaclari
ve siirdiirtilebilirlik ile iligkisinin ortaya konulmasi amaglanmis ve daha siirdiiriilebilir bir tarim i¢in rejeneratif tarima
yonelik dneriler sunulmustur.

REJENERATIF TARIM NEYi AMACLAR?

Tarimin, ¢evresel bozulmaya, iklim degisikligine ve toprak yapisina 6nemli negatif etkilerde bulundugu kabul
edilen bir gercektir (Horton ve ark., 2021). Toprak, ekolojik arastirma ve ekosistem yonetiminde merkezi bir rol
oynamaktadir (Coleman ve Crossley, 1996). Soto ve ark. (2021) toprakta fiziksel, kimyasal, biyolojik ve ekolojik
olmak iizere dort tip bozulma oldugunu belirtmistir. Kimyasal bozulma, toprak verimliliginin azalmasina; fiziksel
bozulma, toprak yapisinda bir kayip yasanmasina ve erozyona neden olmasina; biyolojik bozulma, topragin biyolojik
cesitliliginde azalma yasanmasina yol agabilmektedir. Bu bozulmalarin bir arada meydana gelmesi ise ekolojik toprak
bozulmasina yol agarak, tarimsal ekosistem tiretkenliginin azalmasina neden olmaktadir (Lal, 2015).
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Sekil 1. Tipik bir geleneksel tarim manzarasi (solda) - yazlik bos tarla, tek tip yillik iriin, tek tip ¢ok yillik {iriin ve sabit otlatma; "rejeneratif tarim"
uygulamalarini igeren manzara (sagda) - ortii bitkili bos tarla, tarlalar arasinda dogal signaklar, ¢ok yillik iiriin siralar arasinda kombine
iretim ve biitiinsel otlatma (O’donoghue ve ark., 2022).

Figure 1. A typical traditional farming landscape (left) - fallow summer field, monoculture annual crop, monoculture perennial crop, and fixed
grazing; a landscape with 'regenerative agriculture’ practices (right) - fallow field with cover crops, natural shelters between fields,
combined production between rows of perennial crops, and holistic grazing (O donoghue et al., 2022).

Rejeneratif tarim, dogal siireglere dayanan bir tarimsal iiretim stratejisidir. Sekil 1’de, soldaki kisimda
geleneksel bir tarim sahasi goriiliirken, sagdaki goriintiide ise dogal ve gesitlilik odakli rejeneratif tarim manzarasi
goze carpmaktadir. Bu iki manzara arasindaki farklar, geleneksel tarim uygulamalarindan rejeneratif tarim
uygulamalarina gegisin onemini vurgulamaktadir. Rejeneratif tarim ile hem ¢iftlik kdrinin artirilmasi hem de
topraktaki biyolojik aktivite korunarak/artirilarak toprak sagliginin korunmasi amaglanmaktadir (Khangura ve ark.,
2023). Sherwood ve Uphoff (2000) toprak saglig1 icin daha rejeneratif tarim sistemlerinin gerekliligini belirtmislerdir.
Ayrica Gosnell ve ark. (2019) rejeneratif tarimin iklim degisikligine uyum saglamay1 ve hafifletmeyi kolaylastirdigini
ifade etmislerdir. Provenza ve ark. (2019), bazi1 arastirmacilarin rejeneratif tarimin sera gazlarini azaltabilecegini ve
biyolojik ¢esitlilik ve ekolojik islevin arttirilmasi gibi ek faydalar saglayabilecegini belirtmislerdir. Rejeneratif tarim,
ayn1 zamanda ekosistem hizmetlerini gelistirmek i¢in toprak kalitesini restore etmeye odaklanan bir yaklagimdir
(Rhodes, 2017). Toprak kalitesi, tarimsal ekosistemlerin igleyisi ve siirdiiriilebilirligi ile kiiresel ekosistem
hizmetlerinin saglanmasi lizerinde 6nemli bir etkiye sahiptir (Soto ve ark., 2020). Soto ve ark. (2021) rejeneratif
tarimin dort ana prensibi oldugunu belirtmislerdir. Bunlar;

1) Minimum toprak isleme,

2) Toprak verimliligini artirma,

3) Ciplak topragi ortii bitkileriyle kaplamak,

4) Bitki yetistiriciligini hayvancilikla birlestirmek (Bitkisel ve hayvansal iiretimi entegre etmek).

Lal (2020) ise rejeneratif tarimin temel ilke ve amaglarini asagidaki sekilde ifade etmistir:

1) Toprak verimliligini yonetmek,

2) Toprak yapisinin iyilestirilmesi,

3) Onleyici tedbirler ile su ve riizgar erozyonunun kontrol edilmesi,

4) Toprak asitlenmesinin ve besin elementi dengesizliginin biyogiibre kullanimi ile kontrol altina alinmasi,
5) Topragin suyu emme kapasitesinin artirilmast.

Soto ve ark. (2021) g¢alismalarinda geleneksel tarim yontemi ile rejeneratif tarim yontemini karsilastirmiglar ve
rejeneratif tarim uygulamasimin geleneksel tarim yontemine gore daha yiiksek toprak kalitesi sagladigi sonucuna
ulagmislardir. Bu kapsamda, biyolojik ¢esitlilige sahip ve iklime direngli gida ve enerji sistemleri gibi rejeneratif tarimi
tesvik etmeye yonelik temel politikalar1 degistirmek gerekmektedir (Schulte ve ark., 2022). Elevitch ve ark. (2018)
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ABD'de, rejeneratif tarim sistemleri igin sertifikasyon gelistirmeye yonelik bir hareketin var oldugunu ifade etmis
olup bu durumun verimliligi artirmanin yani sira ekosistem ve sosyoekonomik faydalari da en {ist diizeye ¢ikaran bir
firsat oldugunu belirtmislerdir. Bu amag dogrultusunda bilim insanlari, ¢iftciler ve politika yapicilarin birlikte hareket
etmeleri 6nemlidir. Rejeneratif tarimin uygulanmasinda 6nemli bir diger husus, uzun vadeli gida giivenligini
saglamak amaciyla siirdiiriilebilir bir gida gelecegi igin kritik olan ¢evre yonetimine ydnelik tarimsal siireglerin
entegrasyonudur (McLennon ve ark., 2021).

Son olarak rejeneratif tarimin genel amaglarina baktigimizda; toprak koruma sistemlerinin gelistirilmesi,
topraktaki besin maddesi miktarinin artirilmasi, toprak yapisinin iyilestirilmesi ve biyogesitliligin artirilmasi oldugu
goriilmektedir. Buna gore, rejeneratif tarimin sadece tarimin iyilestirilmesine yonelik bir yaklagim olmadigi ayni
zamanda ¢evresel siirdiiriilebilirlik ve ekosistem saglig1 acisindan da dnemli bir roliiniin oldugu goriilmektedir.

REJENERATIF TARIM iLE ILGILI YAPILAN CALISMALARIN TARIHSEL
GELISIMININ INCELENMESI

Sekil 2°de, yillara gére Web of Science’ta (WOS) taranan rejeneratif tarimla ilgili yapilan ¢aligmalarin sayilari,
R istatistik yaziliminda bibliometrix paketi kullanilarak zaman i¢indeki degisimleriyle birlikte gosterilmektedir. Buna
gore; 1992'de sadece 1 c¢alisma yapilmis ve sonrasinda 2007'ye kadar neredeyse hi¢ ¢alisma yapilmamistir. Bu,
rejeneratif tarimin o dénemde arastirma alam olarak ¢ok fazla ilgi gdrmedigini gostermektedir. Incelenen déneme
bakildiginda, 2010 yilindan itibaren yapilan ¢aligmalarda bir artig oldugu gozlemlenmis olup rejeneratif tarima olan
ilginin yavas yavas artmaya basladig1 sdylenebilir. Ozellikle, 2015 yilindan sonra ise ¢alisma sayisindaki artis
hizlanmistir. Gliniimiize kadar olan donem, 6zellikle 2022'den itibaren, rejeneratif tarimin artik yerlesmis bir arastirma
alan1 haline geldigini ve yogun ilgi gérmeye devam ettigini ortaya koymaktadir. Genel olarak, rejeneratif tarimla ilgili
yapilan ¢alismalarin sayisi, 6zellikle son on yilda belirgin bir sekilde artmistir. Bu artis, siirdiiriilebilir tarim ve iklim
degisikligi konularina artan kiiresel ilgi ile paralellik gostermektedir. Bu durum, rejeneratif tarimin, gelecekte tarimsal
uygulamalarda ve politikalarinda daha da fazla yer bulacag: 6ngériilmektedir.
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Sekil 2. Yillar itibariyle rejeneratif tarim ile ilgili yapilan ¢alismalar.

Figure 2. Studies on regenerative agriculture over the years.

Rejeneratif tarimla ilgili yapilan ilk ¢aligmalarin genellikle toprak sagligi ve korunmasi temelinde oldugu
belirlenmistir (Cizelge 1). Rejeneratif tarimla ilgili yapilan ilk ¢alismalardan biri olan Tull ve ark. (1987)’na ait
calismada rejeneratif tarim yoluyla yeterli gidanin iiretilmesine iliskin basarili 6rnek olaylar incelenmistir. Burada
incelenen 6rnek olaylar; toprak korumasi i¢in Leucaena leucocephala (veya L. diversifolia) bitkisinin yetistirilmesi,
serit dikim, hendek agma, teraslama gibi toprak koruma ve tarimsal ormancilik uygulamalari, biyo-yogun bahgecilik,
baklagil nadaslarinin kullanimi gibi entegre toprak yenilenmesi ve kiigiik organik ¢iftlik uygulamalaridir. Sherwood
ve Uphoff (2000) ise toprak arastirmalarinda tarih boyunca kimyasal ve fiziksel faktorlere odaklanildigi, biyolojik
faktorlerin ise hep ihmal edildigini vurgulamaktadir. Bu amagla rejeneratif tarimla ilgili ilk yapilan ¢aligmalardan biri
olan bu arastirmada toprak sagligi, toprak biyolojisinin 6nemi ve tarim sistemlerinde yapilmasi gereken degisiklikler
i¢in politik ve kurumsal diizenlemelerin rolii gibi konular tartisilmistir.
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De La Torre Ugarte ve Hellwinckel (2010) calismalarinda rejeneratif tarima gegis siirecinde biyoyakitlarin
o6nemli bir rol oynayabilecegi ve uluslararasi tarim ve enerji politikalarinin koordine edilmesi ve desteklenmesi
gerektigi vurgulanmistir. Duncan (2016) ise ¢alismasinda gida iiretiminin siirdiiriilebilir kilinmasimni ve toprak ve
biyolojik cesitlilik kaybi, su kirliligi ve ¢ollesmeyi azaltmak igin rejeneratif tarimin 6nemli bir rolii oldugunu
gostermeyi amaglamistir. Bu ¢alismada, rejeneratif tarimin, topraktaki besin maddelerini artirma, topragin su tutma
kapasitesini yiikseltme, su kirliligini azaltma ve farkl: ¢iftlik hayvanlarindan birden fazla gelir kaynagi elde etme gibi
ozelliklere sahip oldugu belirtilmistir. Teague (2017) ise tarimsal {iretimin siirdiiriilebilirligini artirmak ve mevcut
yiiksek girdi gerektiren siirdiiriilemez tarim uygulamalarini diigiik girdi gerektiren rejeneratif uygulamalara
doniistiirmek gerektigini ifade etmistir. Haas ve ark. (2019) ¢alismalarinda, organik iiretim yapan ¢iftcilerin ot-yulaf
karigimlarini tarimsal {iretimde verimlilik, toprak saglig1 ve ¢evresel siirdiiriilebilirligi saglamak i¢in kullanmalarinin,
siirdiiriilebilir tarim i¢in dnemli bir adim oldugunu belirtmis ve bu karisimlarin kullaniminin daha yaygin hale gelmesi
gerektigini vurgulamiglardir. Soto ve ark. (2020)’a ait caligmada ise rejeneratif tarimin genis ¢apta benimsenmesini
tesvik etmek icin toprak kalitesi izleme sistemlerinin gelistirilmesi amaglanmigtir. McLennon ve ark. (2021)’na ait
caligmada, artan diinya niifusu ve gida talebine karsi tarimsal liretimin siirdiiriilebilirligini saglamak i¢in dogal
kaynaklarin siirdiiriilebilir kullanimi, permakiiltiir ve akilli tarim teknolojileri (dijital tarim, yapay zeka, makine
6grenimi, otomasyon) gibi rejeneratif yaklagimlar 6nerilmistir. Bu yontemlerin, kimyasal girdilere olan bagimliligi
azaltarak toprak sagligini, ekosistem biyogesitliligini ve genel gida giivenligini artiracagi savunulmustur. Gordon ve
ark. (2022) ¢aligmalarinda rejeneratif tarim sdylemlerinin geleneksel tarima alternatif olarak ortaya ¢ikigini ve temel
tematik Ozelliklerini incelemistir. Buna gore rejeneratif sdylemlerin tarimsal doniisiim i¢in sundugu ii¢ ana tema,
politika yapicilar, cifteiler, akademisyenler ve iiretici orgiitlerini birlestiren sdylem koalisyonlari; yerel topluluklar
arasinda baglayip, kiiresel aglar ve ig birlikleri sayesinde genis bir cografi alana yayilmasimi belirten yerel 6tesi
orgiitlenme; farkli paydaslarin bir araya gelerek bilgi ve deneyimlerini paylagsmalari ve bu siirecte birbirlerinden
O0grenmelerini ifade eden tema olarak ise kolektif dgrenme on plana ¢ikmaktadir. Khangura ve ark. (2023) ise
rejeneratif tarim uygulamalarinin toprak sagligi ve karbon tutulmasi iizerindeki potansiyel faydalarini incelemis ve bu
uygulamalarin farkli tarimsal ekosistemlerdeki etkilerinin degerlendirmislerdir. Rejeneratif tarim uygulamalarinin
faydalarinin bolgesel olarak degisiklik gosterebilecegi ve bu faydalarin daha iyi anlasilmasi i¢in uzun vadeli, siki tarim
sistemi denemelerinin gerekli oldugu vurgulanmistir. Son olarak Jaworski ve ark. (2024) ¢alismalarinda Birlesik
Krallik’ta siirdiiriilebilir toprak yonetimi ile rejeneratif tarim ilkeleri arasindaki iliskiyi belirlemek ve g¢iftei
farkindaligimmi ve uygulamalarini arastirmak i¢in anket calismasi yapmislardir. Calismada ciftcilerin siirdiiriilebilir
toprak yonetimine yonelik farkli yaklasimlar benimsedigi ve mevcut uygulamalarin dogrudan rejeneratif tarim
ilkelerine tam olarak karsilik gelmedigi tespit edilmistir.

Cizelge 1. Rejeneratif tarim ¢alismalarinin kronolojik siireci

Table 1. Chronological progression of regenerative agriculture studies

Yil Cahismalarin Odak Noktasi
1987-2000 Toprak saglig1, toprak biyolojisinin 6dnemi ve tarim sistemlerinde yapilmasi gereken politik ve kurumsal diizenlemeler
2001-2010 Rejeneratif tarima gegiste biyoyakitlarin roli, uluslararasi tarim ve enerji politikalarinin koordinasyonu

Gida tiretiminin siirdiirtilebilirligi, rejeneratif tarimin su kirliligi, ¢dllesme ve biyolojik cesitlilik kayb tizerindeki rolii, yiiksek
girdi gerektiren tarim uygulamalarim diisiik girdi gerektiren rejeneratif uygulamalara doniistiirme ihtiyaci

Rejeneratif tarimin benimsenmesi i¢in toprak kalitesi izleme sistemlerinin gelistirilmesi, akilli tarim teknolojileri ile dogal
kaynaklarn siirdiiriilebilir kullanimi, rejeneratif tarim sdylemleri, yerel dtesi drgiitlenme

2011-2020

2020 ve sonrast

Yapilan ¢aligmalar genel olarak incelendiginde rejeneratif tarim yaklasiminin, toprak sagligi, biyolojik
cesitlilik ve siirdiiriilebilir gida arz1 konularina énemli katkilarda bulundugu tespit edilmistir. ilk caligmalar; yeterli
gidanin yetistirilmesi, toprak koruma ve toprak yenilenmesi {izerine odaklanirken daha sonra biyolojik faktorlerin
onemini vurgulayan calismalarla genislemistir. Ozellikle, 2015 yilindan sonra yapilan ¢alismalarda ise rejeneratif
tarimin toprak sagligini iyilestirme, su tutma kapasitesini artirma ve ekosistem hizmetlerini destekleme potansiyeli
goriilmiis, ekonomik ve ¢evresel faydalar: iizerinde durulmustur. Daha sonraki caligmalarda ise siirdiiriilebilir gida
arzina katki saglayan, sera gazi emisyonunu azaltan, iklim degisikligine uyumu kolaylastiran rejeneratif tarimin
giiclendirilmesi i¢in politika yapicilar, ¢iftgiler ve diger paydaglar arasinda is birliginin giiclendirilmesi gerektigi
vurgulanmustir.

REJENERATIF TARIMIN SURDURULEBILIRLIK ILE iLISKiSI

Rejeneratif tarim, siirdiiriilebilir tarimim bir alt kiimesi olarak, dogal kaynaklar1 koruyarak tarimsal
ekosistemlerin gelistirilmesini amacglamaktadir. Siirdiiriilebilir tarim, 1980'lerin sonunda popiiler bir terim haline
gelmistir (Rhodes, 2017). Siirdiirtilebilir tarim, ¢evresel ve sosyal maliyetleri dikkate alarak dogal kaynaklarin
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tilkenmesini 6nleyecek ve kendini yenileyebilme potansiyelini koruyacak sekilde yonetilmelidir (Costanza ve ark.,
1997). Shelef ve ark. (2017) ise biyolojik kaynaklar1 koruyarak siirdiiriilebilir tarimsal ekosistemler gelistirmenin
rejeneratif tarimi gliglendirecegini belirtmektedirler.

Gosnell ve ark. (2020), giftgilerin rejeneratif tarima katilimmin kazan-kazan niteliginde oldugunu
vurgulamakta ve bu yaklasimm iklim degisikligini azaltmasi sayesinde ¢iftciler igin bir yiik olmaktan ziyade, onlarin
durumlarin iyilestiren bir katki olarak goriilmesi gerektigini ifade etmektedirler. Giliniimiiz tarimsal {iretim anlayist,
iiretim siirecinde dogal kaynaklari kullanarak dogal ¢evrenin dengesini bozmakta ve gevresel bozulmaya, iklim
degisikligine 6nemli negatif etkilerde bulunmaktadir (Nowak ve ark., 2019; Horton ve ark., 2021). Hizl1 toprak kaybi,
fosil yakitlara bagimlilik ve endiistriyel tarimin neden oldugu iklim degisikligi gazlar1 sebebiyle mevcut modelin
gelecekte siirdiiriilebilir gida veya enerji saglamasi miimkiin olmayacaktir. Bu nedenle, yeni rejeneratif sistemlere
gecisin saglanabilmesi i¢in uluslararasi tarim ve enerji politikalarinin koordine edilmesi gerekmektedir (De La Torre
Ugarte ve Hellwinckel, 2010).

Modern tarim uygulamalarinin kisa vadede zararl etkileri oldugu ve uzun vadede tarimsal siirdiirtilebilirligi
tehdit ettigi igin gevre ve saglik risklerine dair endiseler artmustir (Saltiel ve ark., 1994). Sirdiiriilebilir bir yasam igin,
giftliklerin geg¢im kaynaklari saglikli ekosistemlere bagli oldugundan, tarimsal {iretim g¢evresel mal ve hizmetlerin
saglanmasiyla dengelenmelidir (Costanza ve ark., 1997). Alexandratos (1999), herhangi bir tarimsal uygulamanin
stirdiiriilebilir olabilmesi i¢in mevcut niifusun gida ve lif ihtiyaglarinin kargilanmasi gerektigini, ancak bunu yaparken
gida giivenliginden veya iiretimde kullanilan ekonomik, sosyal ve ¢evresel unsurlardan ddiin verilmemesi gerektigini
savunmaktadir. Sekil 3’te de rejeneratif tarimin siirdiiriilebilirligin temel ilkeleri olan ¢evresel, ekonomik ve sosyal
boyutlari ile olan iliskisi gdsterilmistir.

Rejeneratif tarimin tarim ekonomisi boyutu, ekonomik siirdiiriilebilirlik (¢iftgilerin gelirleri ve iiretim
maliyetleri) acisindan biiyilk 6nem tasimaktadir. Rejeneratif tarim, biyogesitlilik ve toprak sagligini artirarak
ciftcilerin gevresel ve ekonomik risklere kars1 daha direngli olmalarina yardimei olabilir. Saglikli topraklar, bitkilerin
besin maddelerine daha iyi erisimini saglayarak daha gii¢lii ve direngli bitki yetigmesine olanak tanir. Bu durum, iiriin
kalitesinin artmasina ve potansiyel olarak daha yiiksek piyasa fiyatlarina yol agabilir.

Son olarak, ¢cevrenin siirdiiriilebilirligi, yenilenebilir kaynaklarin agiri tiiketiminin 6nlenmesine ve yenilenemez
kaynaklarm kullanimindan elde edilen gelirlerin yenilenebilir alternatiflerin gelistirilmesine yeniden yatirilmasina
dayanmaktadir (Daly ve Farley, 2004). Rejeneratif tarim, bu ilkeleri benimseyerek siirdiiriilebilir tarimin
gerceklesmesine onemli katkilar saglamaktadir. Bu amagla uzun vadeli gida giivenligi sorununu ¢dzmek i¢in yeni
stirdiiriilebilir tarimsal yaklasimlar ve uygulamalar, tarimsal {iretimin her 6l¢eginde benimsenmeli ve uygulanmalidir
(Muhie, 2022). Genel olarak, rejeneratif tarimm sagladigi ¢ok yonlii faydalar ve potansiyel uygulama alanlari,
stirdiiriilebilir tarimin gelecegi i¢in umut verici bir yol sunmaktadir.

Toprak bozulmasinin énlenmesi ve arazi
bozunumu nétrligliniin saglanmasi

Tanmin gevreyi iyilegtirme ve koruma
~— gabalarina dahil edilmesi
— S

Cevresel Surdiralebilirlik

- I
~Modern tanm teknolojilerinin kullanimi

Verimliligin strdardlebilir sekilde
optimize edilmesi

Kimyasal girdilerin ihtiyaca gére
kullaniimasi

Rejeneratif Tarim y Kaynaklarin verimii kullanimi

Ekonomik Sirdurdlebilirlik

Kararhhgin uzun vadede surdaralmesi

Tanmin besleyici degeri yuksek gidalar
/ure:mesini vurgulayarak toplumun genel
. o re be saghgini ve yasam kalitesini artirilmasi
Sosyal Surdardlebilirlik

Gevrenin iyilegtirilmesi ve korunmasi ile
toplumsal yagsam kalitesinin artinlmasi

Sekil 3. Rejeneratif tarimin siirdiiriilebilirligin temel ilkeleri ile iliskisi.

Figure 3. The relationship between regenerative agriculture and the fundamental principles of sustainability.
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SONUC VE ONERILER

Bu caligma, giiniimiizde siddeti artan kiiresel 1stnmanin yol agtig1 iklim degisikligine uyumu kolaylastirici, sera
gazi emisyonunu azaltici etkisi olan ve gelecekte iizerinde daha fazla calisma yapilmasi beklenen rejeneratif tarimin
O6neminin ve potansiyelinin altin1 ¢izerek, Tiirkge literatiire katki saglayarak iilkemizdeki bilinirliginin artmasina,
tanim olarak anlagilmasina, farkl disiplinler arasi ¢alismalara yonelik gelecekteki aragtirmalar ve politika gelistirme
calismalari i¢in bir temel olugturmay1 amaglamstir.

Rejeneratif tarim dogal siireclere dayanan bir tarimsal {iretim stratejisidir. Toprak sagligmnin iyilestirilmesi ve
korunmasi, biyocesitliligin artirilmas1 ve c¢evresel siirdiiriilebilirlik gibi belirli amaglari barindirmaktadir. Bu
caligmada, geleneksel iiretim yontemlerinin gevresel etkilerine odaklanarak rejeneratif tarim ile ilgili yapilan
calismalarin tarihsel gelisimi, rejeneratif tarimin amaglari ve siirdiiriilebilirlik ile iligkisi incelenmistir. Yaklasik son
10 yildir rejeneratif tarim ile ilgili yapilan ¢alisma sayilarindaki artig, bu yaklasimin daha fazla kabul gordiigiinii
gostermektedir.

Rejeneratif tarim, siirdiiriilebilir tarimin bir alt kiimesidir. Bu yaklagimimn temel amact ¢evresel ve sosyal
maliyetleri gozeterek dogal kaynaklarin kendini yenileyebilme potansiyelinin korunmasi ve tarimsal ekosistemlerin
gelistirilmesidir. Yapilan arastirma sonucunda bu yaklasimin, tarimsal iiretimde siirdiiriilebilirligin saglanmasina ve
cevresel siirdiiriilebilirlik ve tarimin gelecekteki giivenligini saglama {izerine olumlu etkilere sahip oldugu sonucuna
ulagilmigtir. Bu yaklasimin benimsenmesi ve uygulanmasi hem ¢iftgilerin hem de ¢evrenin durumunu iyilestirebilecek
bir potansiyele sahiptir. Ancak, bu amaglara ulagmak icin uluslararasi is birligi ve politika destegi gerekmektedir.

Rejeneratif tarim temel olarak toprak sagliginin korunmasi, toprak flora ve faunasini da igeren biyogesitliligin
de korunarak topragm verim kabiliyetinin uzun siireli saglanmasi ¢alismalarini kapsamaktadir. Ancak bu sekilde
stirdiiriilebilir tarim ve gida giivencesinin saglanabilmesi miimkiin olabilecektir. Bu sayede cift¢iler ¢evresel ve
ekonomik risklere kars1 daha direngli hale gelebileceklerdir. Bu anlamda somut bir 6neri olarak, Tirkiye’de 6zellikle
ikinci Girlin tariminin yapildigi bolgelerde toprak sagligini bozan yogun kimyasal giibre kullanimin ve aniz yakmanin
onlenmesi, azaltilmig toprak isleme tekniklerinin kullanimi, yanlis sulama tekniklerinin terkedilmesi toprak sagligi
acisindan Onem arz etmektedir. Bu yonde denetleyici ve diizenleyici tarim g¢evre politikalariin tasarlanmasi,
rejeneratif tarim konusunda atilacak dnemli adimlar olacaktir.

Tiirkiye’de tarim gevre iliskileri bakimindan daha siirdiiriilebilir bir tarimsal {iretim ve gida giivencesi i¢in
iklim degisikligine adaptasyonu kolaylastirici, toprak ve su kaynaklarini koruyucu iiretim tekniklerinin uygulandigi
bir tarimsal {iretim yaklasimi olan rejeneratif tarim uygulamalari hakkinda yayim elemanlar ve giftgiler i¢in tarimsal
egitim ve yayim programlarmin hazirlamasi ve uygulanmasi dnem arz etmektedir.

Arastirmacilarin Katki Orami Beyan Ozeti
Yazarlar makaleye esit oranda katki saglamis olduklarini ve intihal yapmadiklarini beyan eder.
Cikar Catismasi

Bu ¢alismada yazarlar arasinda ¢ikar ¢atismasi bulunmamaktadir.
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