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researchers and Istanbul Metropolitan Municipality.

Findings: We found that small-scale fishers and their cooperatives are suffering from economic, ecological, and
political pressure of industrial fisheries and industrialized food system, and they use diverse forms of livelihood
strategies inorder  to confront these challenges. In Istanbul, we scrutinized these diverse models and examined
their benefits, challenges, and limitations as well as discussed their links to different Community Supported
Fisheries practices from around the world.

Originality/Value: The study thus contributes to literatures on agricultural and fisheries economics, political
economy, and small-scale fishing governance with a specific focus on community supported models used in
agriculture and fisheries.

Key words: Community Supported Fisheries, small-scale fisheries, direct sales models, fisheries governance,
Istanbul, Turkey

Topluluk Destekli Baltkcilik: Istanbul'daki kiiciik 6lcekli su iiriinleri kooperatiflerinin dogrudan
satis pratiklerinde cesitli stratejiler
Ozet

Amac: Bu makale Istanbul'daki kiigiik 6l¢ekli balikgilarin benimsedikleri gesitli dogrudan satis pratiklerini
ortaya cikarmay1 hedeflemektedir. Arastirma Istanbul'daki kiigiik 6lgekli su iirinleri kooperatiflerine
odaklanmakta ve onlarin ge¢im stratejilerini literatiirde oldukga yeni bir alan olan Topluluk Destekli Balik¢ilik
modelleri perspektifinden incelemektedir.

Tasarim/Metodoloji /Yaklasim: Arastirmada nitel yontemler kullanilarak, Istanbul'daki 19 su irtinleri
kooperatifinden temsilciler, sivil toplum rgiitleri, arastirmacilar ve Istanbul Biiyiiksehir Belediyesi'nin tarim ve
balik¢ilik ile ilgili uzmanlarindan olusan 34 kisiyle yar1 yapilandirilmis derinlemesine goriisme
gergeklestirilmistir.

Bulgular: Arastirma bulgular ile kiiciik 6lgekli balik¢ilarin ve kooperatiflerinin, 6zellikle de endiistriyel
balikeilik ve endiistriyellesmis gida sistemi karsisinda maruz kaldiklart ekonomik, ekolojik ve politik giigliikler
tartisilmis ve bunlar sebebiyle basvurduklar1 gecim stratejileri ve satis modelleri degerlendirilmistir. Istanbul
6zelinde kullanilan farkli dogrudan satig modelleri ve pratikleri incelenerek, bunlarin balikgilara yararlart ve
sinirlar1 tartisilmis, bulgular kiiresel Topluluk Destekli Balik¢ilik pratikleri literatiiriine referansla
incelenmistir.

Ozgiinliik/Deger: Bu makale tarim ve balik¢ilik ekonomisi, politik ekonomi ve kiigiik dlgekli balhikgilik
yonetisimi literatiirlerine ve 6zellikle de tarim ve balikgiliktaki topluluk destekli modeller perspektifine
odaklanarak bu literatiire katkida bulunmaktadir.

Anahtar kelimeler: Topluluk Destekli Balikgilik, kiigtik dl¢ekli balik¢ilik, dogrudan satig modelleri, balik¢ilik
yonetigimi, Istanbul, Tiirkiye
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1.INTRODUCTION

Small-scale fishers (SSFs) around the world are significant primary food producers, yet, they are marginalized social actors,
whose economic activity and culture are widely unknown by the general public. In the current global context, where marine
ecosystems are severely threatened, many fish species have gone extinct, and fish stocks are being used unsustainably, small-scale
fishers' contribution to food production, food security and employment plays an important role as they provide about 40% of
global fish catches and employ approximately 90% of individuals working in the capture fisheries sector (FAO, 2015; FAO 2022).
SSFs often use less destructive fishing gears and methods, smaller amounts of fossil fuel, yet employ a higher number of
individuals, and showcase lower inequality within their communities, in contrast to their industrial counterparts (Pauly, 2018). As
such, especially in the last two decades, small-scale fisheries has attracted much attention from agricultural and fisheries
economists, marine scientists and social scientists (St. Martin, 2005; Pauly, 2006; Jentoft and Eide, 2011; Campling et al. 2012;
Levkoeetal. 2017).

The aim of this article is to contribute to the literature on SSFs by focusing on emerging socio- economic alternative models,
called Community Supported Fisheries (hereafter, CSF) (McClenachan et al., 2014; Bolton et al., 2016). CSF is a direct sales
model established mainly in North American small-scale fisheries since the 1990s, where urban consumers are provided by fish
boxes after their pre-payments made to the SSFs. Currently, the adoption of this alternative economic model is expanding in
Europe and other parts of the world, as SSF communities face ever increasing economic challenges worldwide (Campbell et al.,
2014; Godwin et al., 2017). Similar initiatives do exist in Turkey among SSF organizations as well, even though they do not use
the specific term for their direct sales efforts. In this context, we aim to expand the growing literature on the CSF by identifying and
analyzing already existing direct sales experiences and initiatives of small-scale fisher cooperatives in Istanbul, Turkey. This will
help us understand how and to what extent different CSF models can be an alternative source of income and a social and solidarity
network for SSF people, their cooperatives and communities in Turkey. Direct sales initiatives can be promising for overcoming
the political and economic domination of middlemen in the fish supply chain, which undermines SSF communities' livelihoods
and survival by creating an ever expanding debt cycle for small-scale fishers. Therefore, we also aim to explore the potential that
direct sales initiatives bring for them in this respect (for a detailed discussion on the role of middlemen, see Ertor-Akyazi, 2020).
The first part of the study thus uncovers both collectively and individually organized attempts of SSFs' direct sales initiatives in
Istanbul, as usually both exist simultaneously and have their particular challenges (Ertor-Akyazi, 2020). Even though small-scale
fishing cooperatives are legally entitled to sell the fish they catch in the Istanbul Wholesale Fish Market, in practice, this cannot be
implemented, and currently, no fishing cooperative in Istanbul has its own stand there (communication with the director of
Istanbul Wholesale Fish Market, 2019). Instead, they frequently have to sell the fish they catch to middlemen who operate in the
Wholesale Fish Market, and “the fish changes hands at least three times before reaching the final consumer” (Ertor-Akyazi, 2020,
p-54). However, some of the fishing cooperatives still can sell the fish directly to consumers by putting up a fish stand (tezgah)
open to public in the cooperative's own space. This possibility usually depends on whether the local authorities allow this and
whether there are any conflicting legal competencies in place in that district with respect to the regulation of food sales and fishing
cooperatives. Therefore, legal and institutional challenges of the SSF cooperatives as well as the alternatives they propose—and
in some cases are able to put in practice—are also highlighted in this article.

The article is structured as follows. In the next section, we discuss the theoretical framework focusing on the political economy of
small-scale fishers and CSF model. The third section explains the methodology employed for conducting this research. The fourth
section summarizes the results of the research and categorizes different direct sales initiatives of SSF people and their
cooperatives in Istanbul. The last section discusses the findings to uncover the role of different direct sales initiatives in Istanbul's
SSF cooperatives and concludes.

2.THEORETICALFRAMEWORK

The definition of small-scale fisheries depends on the ecological characteristics and fisheries regulations of each region, but in
many places—especially in Europe and Turkey—it refers to fishing boats smaller than 12 meters (Unal et al., 2022) . A broader
understanding of small-scale fishing refers to its artisanal, labor-intensive and subsistence fishing features, with low-tech
equipment (Smith and Basurto, 2019), as opposed to globalized, capital-intensive, and industrial fisheries (St. Martin, 2005).
According to the UN Food and Agriculture Organization (FAO), approximately 116 out of 120 million workers directly
dependent on commercial capture fisheries are from developing countries, where 47% of the total workforce is composed of
women (FAO, 2017). About 90% of these individuals working in the capture fisheries are characterized as small-scale fishers
(FAO, 2022). The rapid expansion of global food markets reconstructs food systems politically and economically, and creates a
set of political and economic trends based on enclosures of land and seas, privatization and deregulation, which are also evident
in the ongoing transformation of small-scale fisheries (Pinkerton, 2017). In this process of consolidation of the hegemony of the
corporate food regime (McMichael, 2009; Plahe et al., 2013), large-scale, industrial fisheries use fewer, larger, and presumably
more efficient vessels, displacing small- scale fisheries and increasing SSFs' vulnerability to maintain their jobs, livelihoods, and
traditional fishing grounds and cultures (Pinkerton, 2017).
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Campling et al. (2012) indicate that in the social sciences literature, there is a reductionist approach towards fisheries. Within this
approach, fisheries have been taken merely as a “technical act of catching fish”, in need of technological fixes and better
management (Campling et al., 2012, p.178). However, a small but critical literature—usually from political ecology, political
economy, and critical geography fields—is investigating the power relations in fisheries (Kurien, 1998; Mansfield, 2004; Haller
and Merten, 2008; Jentoft and Eide, 2011). In this literature, a growing attention is devoted to SSFs, their struggles, initiatives, and
alternative food networks. Nevertheless, to date, small-scale fishers—as important social actors of food politics, food justice and
food sovereignty—were not able to establish a solid space in the social science literature (for an analysis of their political agency
and transnational movements, see Sinha, 2012; Ertér, 2021; Mills, 2022).

Within the recent global 'rush to the sea', as recently embodied within the international 'Blue Growth' agenda, SSFs are threatened
with even further marginalization and neglect, since Blue Growth and Blue Economy approaches usually focus on new
technological and capital-intensive sectors that have a high economic growth potential (for a discussion on and critique of such
strategies, see Barbesgaard, 2018; Ertér and Hadjimichael, 2020). In this context, especially from a food justice and food
sovereignty perspective, studying a diverse set of SSF communities and their contribution to food provision, based on co-
managedand community-supported models enhancing the capabilities and agencies of local actors is of utmost importance.

The recent interest in fisher struggles and movements together with the already existing theory and practice on Community
Supported Agriculture (hereafter, CSA) networks— as actors of the food sovereignty movement (Alkon and Mares, 2012) forms
the basis of existing academic studies on different CSF models in North America. This literature conceptualizes CSF as one of the
recent responses to socially and ecologically destructive practices of industrial fisheries and to corporate food regime,
which—building on the experiences of CSA networks—aim to establish long-term democratic, just, and sustainable relationships
between consumers and small-scale fishers as well as with the surrounding ecosystems.

Initially, CSF had been conceptualized as a socio-economic model involving the pre- payment by consumers and delivery of
seafood directly from small-scale fishers to consumers (Witter and Stoll, 2017). However, more recently, other alternative direct
sales methods have been suggested to be part of the more diversified CSF strategies (Bolton et al., 2016; Godwin et al., 2017).
Therefore, the advance payment based model is now understood as being just one form of different CSF initiatives. Other forms of
direct sales from fishers to consumers such as direct retail shops opened up by fishers themselves can now be considered as novel
versions of these initiatives. In fact, it has been argued that retail markets may be preferred by consumers even more as they offer
the possibility for consumers to shop on an “as needed-basis”. These models can also be more beneficial for fisher organizations as
they can increase sales and financial sustainability of the system (Godwin et al., 2017, p.378). Hence, it has been argued that rather
than the exact sales method, one needs to consider the common values and norms shared by fishers to identify whether a system
can be identified as a CSF or not. These values can include, among others, transparency, accountability, traceability of the fish,
opportunities to enhance community building and advocacy for small-scale fishers, and recognition of small-scale fishing
cultures and traditions (Witter and Stoll, 2017), the existence of which we briefly explore in SSF cooperatives in Istanbul in this
article.

The existing literature on the CSF is mainly composed of analyses focusing on the experiences in North America, particularly, the
US and Canada (Brinson et al., 2011; Campbell et al., 2014; Bolton et al., 2016). Most of this literature points out that fishers and
consumers together have the potential to create a value-based seafood supply chain, designed to be more resilient and beneficial
for themselves and for the health of marine ecosystems. Among the urban social actors, an increasing number of individuals
started to demand sustainably produced, locally sourced fish due to ecological and social concerns. For instance, Local Catch,
Dock to Dish, Sitka Salmon Shares, Catchbox are some of the examples of CSF networks in the US, aiming at producing local,
healthy, low-impact seafood with direct sales arrangements (see their websites'). This literature focuses on the unifying and
divergent characteristics of CSF programs to define and understand this relatively new concept.

Similar initiatives do exist in Europe and Turkey, however, they are not yet studied in systematic scientific studies. Recent civil
society initiatives (see the Erasmus+ project “Deck to dish: Community Supported Fisheries” coordinated by URGENCI,
URGENCI 2020) identified that there is a new resurgence of localized food systems and bottom-up initiatives not only in North
America, but also in Europe. These initiatives aim to strengthen the relations of communities with fish and fisher people, remove
the dominance of middlemen who exploit fisher people, and establish a food production and consumption system which is more
informed, transparent, just and sustainable (TNI, 2020). Therefore, this investigation and systemization of models and initiatives
in Istanbul, Turkey, will help to improve this knowledge basis.

Briefly, five main elements that unite the CSF programs are identified in the literature: (i) transparent chain-of-custody from boat
to plate, (ii) increasing access to locally-caught seafood, (iii) fair price for fishers, (iv) mutual engagement of fishers and
community members, and (v) stewardship of marine resources by fishers and consumers (Local Catch, 2013; NAMA, 2017).
Nevertheless, there are many initiatives in different geographies that comply with these or similar features, without specifically
using the term “CSF”. The literature therefore lacks an investigation of direct sale models and—existing or potential—CSF
initiatives in other regions, such as Europe and Turkey, which characteristics they have, and on which values they are based.
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In terms of agricultural and fisheries policies and agro-food systems in Turkey, the neoliberal era has been a period during which
many of small producers' incomes declined, their income insecurity and level of debt increased, and a significant part of them had
to quit agriculture and fishing. Small producers have been therefore marginalized by neoliberal environmental and agricultural
policies (Aydin, 2010; Keyder and Yenal, 2013; Aysu, 2014; Atasoy, 2017). Its manifestation in fisheries happens in quite similar
terms. However, the literature on fisheries economics and politics focusing on small-scale fisheries in Turkey from a political
economy perspective is very limited. Few related studies focus on fisheries economy (Génciioglu and Unal, 2011; Unal and
Ulman, 2020) and fisheries governance (Berkes, 1986), but usually with limited in-depth analysis of structural power relations
linked with neoliberal transformations in rural and semi-rural contexts (for an exception see, Knudsen, 2009). Recently, Ertor-
Akyazi (2020) has pointed out the struggles of small-scale fishing cooperatives in Istanbul from a historical perspective and
analyzed how their positions oppose Blue Growth ideals and how and why they advocate sustainable and equitable small-scale
fisheries.

In a global context where the seafood production has become increasingly globalized and industrialized, local food systems and
the information on where the food comes from and how it has been produced, have been gradually disappearing. However,
recently, the impacts of climate change, overfishing and illegal fishing, extinction of several marine species, emergence of
invasive species, and significant marine pollution have begun to be felt more intensely. These impacts brought a recent awareness
regarding the significant gap in the existing knowledge about small-scale fishers, the technology and gears they use, their
production processes, organizational structures, injustices they face due to industrial fishers' activities, and legislations in favor of
industrial fishing. This led to an increasing interest and new efforts in the civil society, especially by those who are mobilized in
food justice and food sovereignty networks, to understand these dynamics related to SSFs and strengthen such networks in the
field. However, this interest is not yet supported sufficiently by academic knowledge, research, and scientific guidance.

Against this background, this article will help to fill the gap of knowledge in the existing literature by contributing to the academic
discussion on the political economy of fisheries as well as on agrarian change—with a specific focus on discussions around food
systems and the role of CSFs. The exploration of small-scale fishers' roles in Istanbul in terms of CSF initiatives will provide a
bridge between the existing limited international literature focusing on experiences North America, some recent interest on
initiatives in Europe, and what is happening in the Eastern Mediterranean and the coasts of Turkey.

3.MATERIAL and METHODS

This study employs the following qualitative methods to identify and analyze different forms and models of CSF in Istanbul,
Turkey. First, a thorough desktop research was conducted to review the most up-to-date scientific literature on small-scale
fisheries, food sovereignty, food justice, and CSF initiatives. In addition, the literature on fisheries governance in Turkey with a
specific focus on the impacts of industrial fisheries and power relations on SSFs was reviewed. The recent communiqués on the
regulation of commercial fisheries (2020/20)" and on traditional coastal fisheries (2021/29)" published in the Official Gazette of
the Turkish Republic and other relevant official documents have also been reviewed in order to understand the legal context for the
operations of SSFs in Turkey (for a specific analysis of the legal structure concerning the SSFs in Turkey, see Unal et al., 2022).
The second main method we employed was carrying out in-depth interviews with the heads and members of fishing cooperatives
in Istanbul. More specifically, during June and July of2021, we visited and interviewed the heads and individual fisher members
of 19 fishing cooperatives in Istanbul, which are members of Istanbul Birlik, and in total, we interviewed 34 representatives with
significant expertise on the SSF (see Table 1). The cooperatives we selected had predominantly small-scale fishers as their
members. The only exception was Rumeli Kavagi Cooperative where industrial fishing activities dominate, despite having, in
addition to industrial fishers, several small-scale fishers as members.
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Table 1. In-depth interviews conducted in Istanbul

Institution Interviewee ID Role

Yenikdy Fishing Cooperative #1 Head of the coop

Beykoz Fishing Cooperative #2 Head of the coop

Kinaliada Fishing Cooperative #3 Head of the coop

Uskiidar Fishing Cooperative #4 Head of the coop

Kadikoy Fishing Cooperative #5; #6; #7 Head of the coop and two members
Garipge Fishing Cooperative #8 Head of the coop

Rumelikavag: Fishing Cooperative #9; #10; #11 ?f:iggﬁ:fgggl’eﬁégggr head of the coop,
Burgazada Fishing Cooperative #12 Head of the coop

Eminonii Fishing Cooperative #13 Head of the coop

Fatih Fishing Cooperative #14 Head of the coop

K. Mustafapasa Fishing Cooperative #15; #16; #17; #18 cHoe(?;()i of the coop & three members of the
Eytip Fishing Cooperative #19 Head of the coop

Beyoglu Fishing Cooperative #20; #21 Head of the coop; member of the coop
Bakirkdy Fishing Cooperative #22 Head of the coop

Zeytinburnu Cooperative #23 Head of the coop

Agva Fishing Cooperative #24 Head of the coop

Anadoluhisar1 Fishing Cooperative #25; #26 Head of the coop; former head of the coop
Kartal Fishing Cooperative #27 Head of the coop

Associatioq of Istanbul Fishing Coops:ratives 48 Head of the Istanbul Birlik, Head of Giizelce
(Istanbul Birlik) & Giizelce Cooperative Coop

ﬁiﬁiﬁ;;ﬁ?;ﬁ%gﬁ;‘gency’ Istanbul Metropolitan #29 Researcher, expert on food systems
Yerkiire Research Cooperative #30 Researcher, expert on food systems
Istanbul Wholesale Fish Market #31 Representative

Sartyer (and Istanbul) City Council, IBB #32 Representative

Istanbul Farmers’ Market #33 Representative of IBB

FD i:il;;’;;)men’s Association (Kadin Balikgilar 34 Representative

The third method we used was participant observation. We organized and participated in an online workshop on the CSF
initiatives in Turkey, with the participation of representatives from Istanbul Birlik (i.e. the Association of Istanbul Fishing
Cooperatives - Istanbul Bélgesi Su Uriinleri Kooperatifler Birligi in Turkish), Istanbul Metropolitan Municipality (Istanbul
Planning Agency), Istanbul Wholesale Fish Market, direct sales initiatives from the Aegean fishing cooperatives, and consumer
cooperatives in Istanbul. The full list of workshop participants is provided in the Table 2. In this workshop, we first made a
presentation on CSF models and global examples, which was followed with a moderated discussion on their opportunities and
challenges. We also used participant observation methods by collaborating with a European Civil Society Organization called
URGENCI and other NGOs in the project “Deck to dish: Community-Supported Fisheries” (coordinated by the CSA platform
URGENCI). The main objective of this project was to identify different CSF initiatives in Europe, and one of the main fisher
groups involved was Istanbul Birlik. The notes that we took during the in-depth interviews, workshop and project meetings have
been transcribed and analyzed through open coding methods.

The study was approved in 2020 by the Institutional Review Board for Research with Human Subjects (SBINAREK) Ethics
Committee of Bogazig¢i University No: 2020-53.
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Table 2. List of workshop participants

Institution Participant ID Role

Yenikéy Fishing Cooperative #1 Fisherman & Board member of Istanbul Birlik

Gtizelce Fishing Cooperative #2 Fisherman & Head of Istanbul Birlik

Istanbul Planning Agency (IPA) #3 Researcher & representative of IPA

Mediterranean Conservation Society #4 NGO representative working  on
commercialization of local fish

Salkim Consumer Cooperative #5 Member of the coop

BUKOOP Consumer Cooperative #6 Member of the coop

Istanbul Wholesale Fish Market in Giirpinar 47 Representative of the company (ISYON)

managing Istanbul Wholesale Fish Market

Academic working on fisheries #8 Researcher

Istanbul has been chosen as the focus of this study, since Istanbul Birlik as an umbrella organization of SSF cooperatives in
Istanbul is a well-organized and politically active organization, which rendered the identification and in-depth analyses of direct
sales initiatives of SSFs in Istanbul possible.

4.RESULTS

Current situation and challenges for the SSFs in Istanbul

Istanbul is a metropolitan city with about 16 million inhabitants, surrounded by the Sea of Marmara, the Black Sea and the
Bosphorus Strait. The Sea of Marmara and the Bosphorus Strait are considered important biological corridors for marine species,
as they connect the Black Sea with the Mediterranean Sea. Yet, marine ecosystems and biodiversity in the Sea of Marmara are
suffering under urban and industrial pollution, as well as overfishing and illegal fishing (Ozsoy et al. 2016; Demirel et al. 2022).
These problems have been worsened with the population boom and internal migration, especially after the 1980s (Keyder, 2010).
As a result, the Sea of Marmara lost 56% of its commercial species over the last 50 years (1967-2016), i.e. 22 taxa became
commercially extinct (i.e. their catch declined by 80-99%), and in addition, 19 further marine taxa which had been part of catch
statistics in the past, do not appear in these statistics anymore (Ulman et al., 2020).

The latest mucilage outbreak in the summer of 2021 has been an alarm call for the degradation of the Sea of Marmara. Marine
scientists argue that this has been a result of direct and indirect anthropogenic impacts such as climate change, urbanization,
industrialization, eutrophication and increased impacts of industrial fishing (Ozsoy et al., 2016; Demirel et al., 2022).
Accordingly, unreported and illegal fishing by industrial fishers has been worsening the problems of the decline of the fish
populations and habitat degradation.

Although the intensification of industrial fishing methods defines the main tendency of fisheries in Istanbul and the Sea of
Marmara since the 1970s (Can, 2013), a large number of small-scale fishers in Istanbul still maintain their traditional practices. A
recent survey indicates that there were about 1,640 artisanal vessels in Istanbul, as of 2016 (Karakulak and Yildiz, 2016).
However, small-scale fisheries in Istanbul are severely affected by marine pollution, high input costs of fishing activities, illegal
fishing, and economic power of middlemen (Ertor-Akyazi, 2020). Further challenges arise due to the fact that small-scale fishing
cooperatives in Istanbul are often unable to sell their fish catches at a fair price. The latest figures from the Turkish Statistical
Institute indicated that in Turkey, as of 2017, almost 50% of total marine fisheries catches were marketized by middlemen,
whereas only 1% could be sold via fishing cooperatives directly to consumers in Turkey (TURKSTAT, 2019).

Small-scale fishers in Istanbul are mostly organized in fishing cooperatives operating in their neighborhoods. There are two pre-
conditions for becoming a member of a fishing cooperative: (i) having a fishing license, and (ii) residing in the neighborhood of
the cooperative. There are 51 fishing cooperatives in Istanbul, 36 of which are organized under Istanbul Birlik. Istanbul Birlik was
founded in 1980 and represents about 2,500 small-scale fishers in Istanbul. Most members of Istanbul Birlik adopt artisanal
fishing techniques, using a small, traditional fishing vessel (the length of which usually ranges between 6 to 10 meters) equipped
with low-tech gear, and requiring labor-intensive fishing methods. It is important to note that fishing is generally not the primary
source of income for most of its members. Fishers often need to diversify their income sources as fishing incomes have
substantially decreased in the last decades for small-scale fishers. Most fishers receive retirement benefits from the government,
supporting their worsening fishing incomes.
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Different sales channels used by the fishing cooperatives in Istanbul

Individual fishers and fishing cooperatives in Istanbul attempt to bypass the economic exploitation by middlemen by diversifying
their sales channels. The sales mechanisms that we encountered during the interviews can be categorized into three main
categories: (i) sales via intermediaries (middlemen/commissioners), (ii) sales in the Istanbul Wholesale Fish Market in Giirpinar
(via kabzimals who also act as middlemen), and (iii) direct sales (sales to small local fish markets and restaurants in the district,
sales through personal contacts of fishers, sales from the fishing boat in touristic districts of Istanbul, direct sales to final
consumers on a fish stand—tezgah in Turkish—within the cooperative, and sales of grilled/cooked fish in a very simple, small
restaurant within the cooperative) (see Table 3). Rumeli Kavagi Cooperative was the only one where fish was sold via
auctions—mezat in Turkish. The exceptional status of this cooperative can be traced back to the domination of industrial fishing
activities there, as a result of which the amount of fish caught is much larger than in the rest of the cooperatives that we
interviewed.

The third category, namely, collectively organized fish stands and restaurants within cooperatives, can constitute an important
channel to generate a decent income for fishers compared to other sales practices. However, wherever this cannot be organized by
the cooperative, fishers resort to the first two categories of sales, and they often shift from one sales method to another whenever
their prospects of getting paid is better; yet, these type of shifts were evaluated by our respondents as being irregular,
unpredictable, unfair, and insecure. Yet, only seven of the 19 cooperatives under investigation in this study could arrange their
own fish stands as a direct sales method within their cooperatives (Beykoz, Giizelce, Kadikdy, Kinaliada, Rumeli Kavagi,
Uskiidar, Yenikdy), and only two cooperatives (Uskiidar and Yenikdy) were found to run, in addition to fish stands, a small and
simple fish restaurant within the cooperative. One of the cooperatives (Zeytinburnu) had to temporarily close its fish stand due to
organizational problems. Small-scale fishers in the rest of the cooperatives were mainly using their local and personal contacts for
fish sales and were obliged to sell the rest via individual commissioners and more formal commissioners in the Wholesale Fish
Market of Istanbul. It is important to note that two more cooperatives that we did not visit are currently in the process of setting up
their own sales stands (Selimpasa and Karaburun). In addition, two cooperatives located in touristic districts of Istanbul (Agva
and Garipge) were found to sell their fish directly from their own boats to local tourists, as these are located in touristic districts of
Istanbul.

Table 3. Sales channels for SSF coops interviewed in Istanbul

Direct sales

Sales Direct
Name of the FVYholesale Middle- Salesto  Sales to Sales via  from sales Fish
. ish local local .
cooperative Market men fish restau - personal  boats (in  stand restaurant
contacts  touristic  within within coop
markets rants s
districts) coop
Agva X X X X X X
Anadolu Hisar1 X X X X X
Bakirkoy X X X X X
Beykoz X X X X X X
Beyoglu X X X X X
Burgazada X X X
Eminénii X X X X X
Eytip X X X X X
Fatih X X X X X
Garipge X X X X X X
Giizelce X X X X X X Closed
Kadikoy X X X X X X
Kartal X X X X X
Kinahada X X X X
K. Mustafapasa X X X X X
Rumeli Kavag: X X X X X X
(auction)
Uskiidar X X X X X X X
Yenikoy X X X X X
Tempo -
Zeytinburnu X X X X X raily
closed
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According to the Cooperative Constitution (Kooperatif Ana Sézlesmesi in Turkish), fishers are to sell their catch to the fishing
cooperative they are a member of, and then issue an invoice/receipt in return. Yet, most fishers that we interviewed do not prefer to
give their catches to their cooperatives, because of the uncertainties regarding whether the cooperative will be able to sell the fish
at a just price. The sales channels used by individual fishers differ therefore on a daily basis, depending on the type of fish they
catch, the amount of fish they catch, and how much other members of the cooperative catch and which mode of sales would bring
more income each specific day depending on the market conditions. For instance, interviewees indicated that a fisher who
typically sells the fish to the Istanbul Wholesale Fish Market in Giirpinar may sell from a boat in the touristic districts of Istanbul's
Black Sea coast if he goes fishing there on a Saturday or Sunday. On the other hand, if a customer with personal contacts offers to
buy the fish he caught at a higher price, he can stop selling to the restaurant even if he has a semi-contractual relationship with the
restaurant (e.g. Eminonii and Garipge Cooperatives). Therefore, in practice, the functions of most cooperatives are restricted to
merely logistical and bureaucratic processes such as providing a shelter, port rental, and renewal of fishing licenses, rather than the
marketization of fish.

The most important factors explaining this permanent switch among these sales patterns have been reported as (i) whether the
cooperative has its own direct sales stand, and (ii) the degree of the reliability of the sales capacity of the cooperative. The more the
fisher believes that the cooperative has the capacity to sell the fish at a fair price, the more he chooses to give the fish directly to the
cooperative.

More effective direct sales initiatives: fish stands, fish restaurants, and the future potential of Coop Shops

Among the sales mechanisms discussed above, fish stands and fish restaurants within cooperatives stand out as promising
strategies to overcome the unpredictable and falling incomes of small-scale fishers. Direct sales also constitute a more
environmentally-benign option for sustainable fisheries management since it has the potential to reduce the environmentally
adverse impacts of seafood production as well as its distribution and consumption (McClenachan et al., 2014). Moreover, direct
sales stands are often associated with increased information provision to consumers about what they eat, implying traceability,
and have the potential to generate a positive impact on the local economy.

In contrast, selling the fish caught via middlemen shrinks the share of small-scale fishers within the value chain and lowers their
income. According to the estimates of Istanbul Birlik, the fish caught changes hands at least three times before reaching the
consumers, and at least one third of the final fish price is received by middlemen (Ertor-Akyazi, 2020). A recent study confirms
this and indicates that one third to one half of the final consumer price has been received by individual fishers, whereas most of the
rest goes to middlemen and retailers in Istanbul depending on the fish species being sold (Kaygisiz and Eken, 2018). Yet, except
for seven cooperatives that we interviewed (i.e. Beykoz, Giizelce, Kadikdy, Kinaliada, Rumeli Kavagi, Uskiidar, Yenikoy),
fishing cooperatives within Istanbul Birlik have not been able to establish direct sales stands nor fish restaurants within their own
cooperative facilities. This was mainly due to the internal and external challenges they face, such as the irregularity of the amount
of fish coming in to the cooperative via the cooperative members, proximity and distance of cooperatives to local markets in the
neighborhood, the lack of required qualified labor to run a direct sales point, organizational capacity as well as the unwillingness
among the cooperative members to take the financial risk to run a direct sales stand.

In the following, we will be discussing some of these direct sales stand arrangements in more detail. In Kadikdy Cooperative, for
example, the members of the cooperative are selling their fish on their own, without much cooperation with other members, and
they also expressed that fishers in their cooperative do not mainly rely on fishing as their livelihood. Beykoz Cooperative, on the
other hand, is located in a district which, according to the head of the cooperative, is rather isolated and does not attract much
attention from the consumers, as a result, the cooperative can only sell around 10% of the fish caught by its members via its directs
sales stand. As such, the fishers cannot solely rely on the cooperative but on their personal contacts and other sales channels for
selling their fish. Rumeli Kavagi Cooperative sells fish caught in a sales stand via auctions, however, the relationships among
members are dominated by the interests of industrial fishers and there have been quite severe cases of physical violence between
small versus industrial fishers within the cooperative.

The head of the Uskiidar Cooperative indicated that around 60 to 70% of the total catch of the members are sold in their own place,
in the small fish restaurant and the sales stand within the cooperative. All of the cooperative members we interviewed stated that
the direct sales stand within the cooperative has been functioning well since the vessel length of their members does not exceed 12
meters, i.e. they are all small-scale fishers, and thus the total daily catch of members is not beyond the cooperative's sales capacity.
In line with this, the head of the Zeytinburnu Cooperative explained that the main reason for the ability of the cooperative to sell
the fish caught by their members was closely related with the fact that there is not even one large-scale fishing vessel in the
cooperative. This implies that if the amount of harvested fish would have been much larger, the sales capacity of the cooperative
would not be able to match this, and as a result, the direct sales stand would not be able to offer for the sale the fish caught.
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Logistics and available infrastructure like cold storage facilities are also indicated as important factors of expanded direct sales
opportunities for cooperatives. For instance, Beykoz and Burgazada Cooperatives both have cold storage facilities, which enables
them to store the fish caught over the week and then sell it at the weekend, when fish restaurants in the neighborhood demand more
fish at higher prices for the fishers. Kadikoy Cooperative, in contrast, does not have that facility, and as a result, needs to sell the
fish on the day it is caught, and cannot benefit from higher prices at the weekends. Logistics such as the distance to the city centers
and Wholesale Fish Market plays a crucial role for the cooperatives located on the Prince Islands like Burgazada Cooperative and
Kinaliada Cooperative: these cooperatives cannot sell their harvests to the commissioners at the Wholesale Fish Market, since
their costs would be much higher than other cooperatives for them, as they first need to reach the main land. As a result, they
mainly rely on their own personal contacts.

Both Yenikoy and Uskiidar Cooperatives are running a small fish restaurant within the cooperative, and this clearly generates
extra value added and increases the income of the cooperative members. As a result, Yenikdy Cooperative can for instance support
its individual fisher members financially whenever they face a hardship. Yet, itis very challenging to run such a facility in practice.
The head of Istanbul Birlik argues that running a small fish restaurant within the cooperative is difficult, as these need to compete
with other restaurants in the neighborhood, which, to a large extent, operate informally; they rarely pay insurance premium for
their workers, evade tax payments by hiding some portion of their earnings, etc. In contrast, fishing cooperatives operate formally,
and cannot afford evading taxes, etc., as they are highly regulated by different governmental authorities. Therefore, their overall
costs are much higher, rendering the financial survival of these small restaurants quite difficult. As a result of this, for instance, the
small fish restaurant in Giizelce was recently closed. Yet, at least from a legal perspective, things seem to be easier for the
operation of SSFs' direct sales stands and fish restaurants, as the recent change in the law has taken the responsibility of overseeing
fisher shelter operations from the Directorate General of National Property and gave it to the Directorate of Fisheries and
Aquaculture. This is more advantageous for SSF cooperatives, as the officials from the Directorate of Fisheries are much more
knowledgeable about the specific details of the fishing context. However, some of our respondents have also claimed that merely
running a sales stand within the cooperative does not cover the costs of this facility, unless they also run a fish restaurant. So, extra
income generated by fish restaurants can just cover the formal tax payments and other costs of a direct sales stand. More detailed
financial analysis may be required to understand this dilemma. However, given that the volume of fish marketed in direct sales
stands of small scale fishing cooperatives is rather low (absent industrial fishing catches), fishing restaurants contribute to have a
better financial stability.

The head of the Zeytinburnu Cooperative highlights the advantages of the removal of middlemen from the supply chain as
follows:

“Our members are happy with the sales. This is how we set the price: In the local neighborhood bazaar, let's say, one kilo of horse
mackerel is sold for 50 Turkish Liras. Then, we buy horse mackerel from our members for 50 Turkish Liras. People buy from us
because the fish are fresh here. It's from the local fishers here, caught early in the morning, for sure. When we sell it to the
middlemen, they buy it for 20 Turkish Liras and then sell it for 50 Turkish Liras. But we sell it here for 50. What's happening here?
This [difference] goes directly into our members' pockets.”

Besides, although all small-scale fisheries cooperatives are located directly on the coastline, some (such as Zeytinburnu and
Yenikdoy) are closer to touristic locations of Istanbul or to seaside walkways, which makes them more visible to consumers.

“We have small ponds outside. We sell the fish alive. The place where our ponds are is right on the walkway. People come back
immediately when they see the fish alive. If a cooperative is located in a more isolated place, then they cannot sell their fish easily”
(Head of the Zeytinburnu Cooperative).

“Yenikoy is more touristic than many other places. Prices at our cooking site are very affordable, which increases people's access
to seafood. When regular customers come, we can buy the fish they want from the counter and cook them” (Head of the Yenikdy
Cooperative).

The head of the Uskiidar Cooperative stated that they could improve their sales potential by up to 100% if they would have been
closer to the center of the neighborhood. In many interviews it was often mentioned that the sales strategies should also be adapted
according to the specific characteristics of the cooperative, like the location. Indeed, where the cooperative is located is important
also in terms of determining how much it is affected by water pollution. For example, cooperatives on the shores of the Golden
Horn stated that even if they wanted to, they could not sell the fish at their direct sales stands because they could not make ice with
the water from the Golden Horn, which is very polluted.

A precondition of having a sales stand or a small fish restaurant within the cooperative is the presence of continuous efforts of and
support from the cooperative members. Another important condition enabling these is the organizational capacity, the level of
which differs in each fishing cooperative. In the interviews, several of our respondents stated that they give a lot of effort to
promote change with the purpose of enhancing organizational performance and members' wellbeing in the cooperative. Also, the
heads of fishing cooperatives emphasized that their members' understanding, approval, and support of the strategic intent of their
co-operative are equally important. Lastly, they have pointed out that the sales strategy can differ according to the specific needs of
each cooperative:
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“Different sales opportunities can be developed according to each cooperative's location and needs. It is all about giving the right
amount of effort, instead of getting lost in bureaucratic hurdles. One can think about a number of different opportunities to
increase the fishing income of cooperative members: improving sales opportunities via making [small] fish restaurants more
attractive to consumers, or renting a sales stand within the neighborhood market, etc.” (Head of Uskiidar Cooperative).

We found that the only cooperative to be able to marketize fish via auctions is the Rumeli Kavagi Cooperative located at the
Northern entrance of the Bosphorus Strait. This is mainly related to the fact that industrial fishers are dominant here, hence, the
amount of fish caught is much larger compared to the rest of the fishing cooperatives. Overall, our interviews revealed that fishing
cooperatives in Istanbul are able to sell the fish caught by their members subject to three main conditions: (i) if the fish caught by
the members of the cooperative is more or less in balance with the sales capacity of the cooperative; (ii) if the cooperative can buy
fish at least at the market price from their members; (iii) if the sales point of the cooperative is at an attractive and/or convenient
location for consumers.

To overcome some of the challenges SSFs face with respect to marketization of the fish, Istanbul Birlik initiated a project called
“Know Your Fisher” in 2016. The aim of this project was to open Direct Sales (Retail) Coop Shops in 25 central districts of
Istanbul. The plan was to collect fish daily with Birlik's cold storage facilities from several cooperatives throughout Istanbul's
coastlines and deliver them to the Coop Shops, where they will be sold fresh or grilled. In this model, each fisher would receive a
fair price for the fish caught, almost immediately within a few days, and in addition, the profit share of the Coop Shop would be
further divided among fishers at the end of each year, based on their annual sales, resulting in an extra gain for SSFs. In this respect,
these direct sales (retail) shops idea stands out as a more advantageous option than other sales methods, both to protect the income
of SSFs and to reach the consumers directly in order to sell fish fresh at affordable prices for consumers and a fair price for fishers
(for a detailed analysis of this model, see Ertér-Akyazi, 2020). Before the pandemic, several meetings had been held with the
Istanbul Metropolitan Municipality (IBB) representatives, and IBB seemed to be quite willing to support this project, as it was
mostly aligned with their urban food policy visions that they shared in the Istanbul Food Strategy Report in 2021 (Istanbul
Planning Agency, 2021). Yet, the actual implementation of this project had been stagnating during the pandemic, as there were
several lockdowns and the fishing activities of SSFs in Istanbul were disrupted (Ert6r and Ertér-Akyazi, 2021). Now, there is fresh
impetus to further collaborate with IBB, and Istanbul Birlik representatives hope that the project can be started in one of the most
crowded districts in Istanbul, to showcase a working CSF model in Istanbul.

This Coop Shops project of Istanbul Birlik is a broader promise for local fishing jobs, more vibrant fishing communities, living
fishing cultures, and a broader social network for the SSFs in Istanbul. However, as of now, direct sales points (fish stands and fish
restaurants) within the cooperatives' premises can be evaluated as the main existing strategy for addressing the challenges SSFs
are facing. Currently, direct sales points within cooperatives, wherever available, are contributing towards minimizing the
distance between small-scale fishers and urban consumers, offering fresh and local fish to consumers at a fair price for both fishers
and consumers, and allowing for greater income to remain in local fishing communities. These direct sales points also help
consumers to differentiate between local small-scale catches as opposed to the industrial fishing harvests, which are normally
undifferentiated in the general marketplace. During the interviews, the importance of direct sales points to sell the local catch of
small-scale fisheries was underlined by the head of the Yenikoy Fisheries Cooperative as follows:

“I am in the Board of Istanbul Birlik. We want all of our cooperatives to have direct sales points so that the public [consumers] can
eat fish at affordable prices. That is, our cooperatives should be able to sell fish their members caught first-hand [without any
intermediaries]. We built such a place for ourselves [in Yenikdy Cooperative]; thanks God, and now we want to expand this to
entire Istanbul so that the residents in Istanbul can eat fresh fish.”

5.DISCUSSION and CONCLUSION

Overall, our findings demonstrate that the specific context such as location, proximity to touristic places, internal cohesion and
collective action capacity among members, sales capacity, amount of fish harvests, organizational capacity are the main
determinants of the sales practices of each cooperative under Istanbul Birlik. While most respondents we had interviewed were
clearly trying to use different sales channels to bypass middlemen in the supply chain, they mostly resorted to their personal
contacts if their cooperative was not able to sell the fish, either fresh on a fish stand or grilled in the simple small fish restaurants
within cooperatives. This is in stark contrast to some of the fishing cooperatives operating in the southern Aegean region, such as
Akyaka Fishing Cooperative, for instance, which can directly sell a very large share of the fish caught by its members (Unal et al.,
2009). This seems to be related with the fact that the fish species caught in part of this region by the SSFs is commercially more
valuable and more abundant, attracting much attention in auctions organized by the fishing cooperatives in this region, both from
individual consumers as well as from local fish restaurants. These are generally more attractive places from the perspective of
touristic purposes, confirming the general idea underlined by our respondents in the interviews for Istanbul. Yet, other
cooperatives in the Aegean region were found to be not able to sell the fish themselves. The main reason identified by Unal et al.
(2009, p.398) was “day-to-day variability” in fish catches as well as the financial bonds established with middlemen and owners of
fishrestaurants.
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Moreover, the role of leadership has been identified as an important factor for the successful management of fishing cooperatives
in the Aegean region (Unal, 2022). This is also in line with the international literature on the success factors of fisheries, which
emphasizes that fisher leaders with entrepreneurial skills, respected by the fishing community, and motivated by group-interest
rather than self-interest contribute to the successful management of fisheries governance (Gutiérrezetal., 2011).

All these are important factors to consider for fishing cooperatives in Istanbul as well. Our interviewees argued that as long as the
amount of fish harvests by members can be matched by the sales capacity of the cooperative, the fish stands as direct sales points
can function well. The degree of variability of fish harvests in each cooperative is indeed very relevant for this condition to be met
as well. Marketizing a more or less stable amount of fish catches is much easier in practice. In addition, experienced and dedicated
leaders in Istanbul's fishing cooperatives were likely to contribute to more successful marketization strategies.

Challenges faced by SSF cooperatives regarding direct sale mechanisms

One obvious obstacle preventing fishers from giving their fish harvests to their cooperative was the financial bonds and
indebtedness to middlemen. Once fishers enter such a continuous debt-cycle with middlemen for receiving cash, for equipment
and renovation of their boats, for instance, due to the absence of any affordable loan opportunities for fishers through formal
financial institutions (Ertor-Akyazi, 2020), they are obliged to supply the fish caught to the middlemen, to pay off some portion of
their debts. However, this debt-cycle cannot be broken easily, as fish harvests are decreasing, and economic conditions of small-
scale fishers are worsening continuously.

Another important obstacle for the cooperatives in Istanbul to set up direct sales mechanisms is the high level of informality in the
sector. That is, if cooperatives would like to set up a fish sales stand or a fish restaurant, they cannot easily compete with others in
their neighborhood who do not fully pay the taxes and comply with the legislative requirements, since they are not inspected as
often as the fishing cooperatives. If cooperatives are situated in busy and touristic districts of Istanbul, the sales volume is much
larger and that is how they can survive financially and offer some decent livelihood both for their members as well as the workers
in their facilities. This is for instance the case for Uskiidar and Yeniky Fishing Cooperatives. Organizational capacity in these
two cooperatives are also quite high, as the heads of the cooperatives are quite experienced in terms of operating small-scale shops
and restaurants. The generated extra income motivates and supports individual members of these cooperatives, and adds to
overall cohesion and cooperation among members. In contrast, even though the head of the cooperative of Glizelce Cooperative is
quite experienced in terms of fish processing and running a small restaurant, this was not sufficient to sustain the fish restaurant as
the location of the cooperative was not very ideal from the perspective of consumers.

Opportunities and limitations linked to the Coop Shops and other direct sale mechanisms

Yet, as we described in previous sections, opening up retail shops in different districts of Istanbul could strengthen organizational
capacity and overcome some of the informality and financial problems. Indeed, the literature on the CSF in North America found
that having a retail option improves the financial organization of the CSF (Godwin et al., 2017). The past literature on the CSF
model has been often characterizing CSF as direct fish sales involving advance payments from consumers to fishers. This is
currently not used as a sales option in cooperatives within Istanbul Birlik. Yet, more recent literature further focused on the
advantages of other types of CSF initiatives like Retail Shops. Therefore, the idea of opening up Coop Shops (collectively
organized retail markets) can be promising given the convenience of this option for urban consumers in Istanbul. Retail markets
option is also attractive for consumers who want to consume fish and seafood on an “as-needed basis”.

Whether the idea of Coop Shops can actually be implemented in Istanbul by Istanbul Birlik is yet to be seen. However, given its
current absence, we argue that the other direct sales initiatives (fish stands and fish restaurants) adopted in fishing cooperatives in
Istanbul are still promising for improving SSF incomes. These share certain common features with their SSF counterparts in
Europe and North America pertaining to their aims of shortening supply chains, a focus on local food production and local catches
that can be traced back to small-scale fishers, and their efforts to communicate their problems and challenges to urban consumers
(Boltonetal.,2016).

Moreover, Istanbul Birlik Board members often emphasize other market and non-market values in line with some of the CSF
initiatives in the world. They underline, for instance, the importance of sustainable fishing, community development and
continuation of traditional fishing culture, solidarity among fishers and between fishers and consumers, a fair price for fish caught,
transparency, employment, profit sharing, improved logistics such as cold storage, education for fisher members, and
employment possibilities for younger generations and women (Bolton et al., 2016; Witter and Stoll, 2017). Additionally, both the
comments of fishers in our workshop on CSF and a recent event organized by Istanbul Birlik in Sariyer, Istanbul, on the 21st of
November, 2022—in order to celebrate the World Fisheries Day as well as the Year for Small-Scale and Artisanal Fisheries—,
once again showed their interest in having a closer connection and communication with scientists, students, journalists,
municipalities, consumer groups/cooperatives and civil society. This interest and gatherings have a significant potential for
establishing closer collaboration and solidarity networks and appropriate CSF models according to the local context.
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However, as discussed in the previous section, there are also certain limitations with respect to the success of these direct sales
initiatives. The legal structure and local bureaucratic arrangements can be an important barrier towards the establishment of direct
sales points (fish stands and fish restaurants) within cooperatives, whenever the interpretation and implementation of the legal
structure is distributed among different government authorities, not necessarily familiar with the different local challenges of
fishers and fishing activities. It has been argued that current regulation in place cannot adequately address the rights and
challenges of SSF communities in Turkey, even though there are certain positive developments (Unal et al., 2022), like the recent
change in the Fisher's Shelter By-Law in 2020, giving the responsibility regarding the fisher's shelter operations to the Directorate
of Fisheries and Aquaculture, instead of the Directorate General of National Property, for instance. Municipal governments may
also inspect the management of these direct sales initiatives, and in the past, were quite restrictive in terms of how they interpreted
the laws and regulations. However, this has somewhat changed with the newly elected Metropolitan Municipal Government in
Istanbul, which tries to support small-scale fishing cooperative members in Istanbul via small grants like the recent one providing
anti-fouling paints, repairing material and water-proof clothes. Further collaboration with IBB is crucial for the establishment of
Coop Shops. Rental prices in Istanbul are currently extraordinarily high, and IBB could support Istanbul Birlik in overcoming this
problem to a certain extent. Further support could be provided to improve logistics of SSF cooperatives, for instance, for
establishing cold storage facilities.

Overall, we argue that Istanbul Birlik's efforts towards establishing and expanding direct sales opportunities for SSFs in Istanbul
can be considered as alternative socio- economic models, sharing very similar values like the CSF initiatives in North America
and Europe carried out by SSF. This is important given that international collaboration among CSF initiatives has the potential to
motivate and support small-scale fisher organizations in Istanbul, as well as in other parts of Turkey and abroad. This has been
showcased by the URGENCI project on CSF in Europe, where Istanbul Birlik was an important partner demonstrating that it is
not important how one names these direct sales initiatives, as long as shared values are similar in supporting small-scale fishing
culture, livelihoods and marine ecosystems.

ENDNOTES

'https://localcatch.org/, https://docktodish.com/, https://sitkasalmonshares.com/,
https://www.facebook.com/catchboxworthing/
"https://www.mevzuat.gov.tr/anasayfa/MevzuatFihristDetaylframe?Mevzuat Tur=9&MevzuatNo=34823 &MevzuatTertip=5
“https://www.resmigazete.gov.tr/eskiler/2021/08/20210827-6.htm
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Amag: Calisma, Tirkiye'de en 6nemli bélgesel kalkinma projelerinden olan Konya Ovasi Projesi'nin (KOP)
Konya ve Karaman'da istihdam gostergeleri tizerindeki etkisini analiz etmeyi amag¢lamistir. KOP bolgesinin
sahip oldugu karasal iklim yazin yagislarin son derece az olmasini tetiklemekte ve bélge tariminin 6niinde bir
engel olusturmaktadir. KOP'un ana hedeflerinden biri bolgede etkin bir sulama agin1 kurmak ve mevcut sulama
sistemlerini iyilestirmektir. KOP sulama sistemlerini iyilestirmenin yani sira bélgenin alt yapisi ve istthdam
imkanlarini gelistirmek gibi sosyo-ekonomik yapisini canlandiracak projeleri de faaliyete gegirmistir. Tiim bu
iyilestirmelerin ve projelerin dogrudan veya dolayli olarak bolge istihdamini etkileme potansiyeli arastirilmistir.
Tasarim/Metodoloji /Yaklasim: “Farklarin Farki” ve “Egilim Skoru Eslestirme” yontemleri kullanilarak 2008
ve 2017 yillar1 aras1 KOP'un Konya ve Karaman'a ait istihdam gostergeleri tizerindeki etkisi ampirik olarak
tahmin edilmistir. Analizlerde TUIK Hanehalki isgiicii Anketi havuzlanmis yatay kesit mikro veri seti
kullanilmustir.

Bulgular: Sonuglar KOP'un illerdeki tarim sektorii istihdami tizerinde anlamli ve pozitif bir etkisinin oldugunu
ancak etkinin diger sektorlerdeki istihdamu artiracak sekilde yaygim olmadigini gostermektedir. Ozellikle tarm
sektoriindeki siirekli istihdam i¢in bulunan bulgular tarimda ¢aligan bireylerin istihdam diizeyini KOP sayesinde
korudugunu géstermistir. Gliniimiizde tarim is¢iligini birakarak kirsal kesimden kente géglerin artmasia KOP
gibi politikalarla engel olunabilecegi ¢alismanin politika 6nerileri arasindadir.

Ozgiinliik/Deger: Tiirkiye'de Konya Ovasi Projesi'nin istihdam géstergeleri lizerine etkisi literatiirde daha énce
ele alimmamistir. Bu baglamda ¢alisma ilgili yazina katki sunacak 6zgiinliiktedir.

Anahtar kelimeler: Tarim, Istihdam, Konya Ovasi Projesi, Farklarin Farki

Analysing the Effect of Konya Plain Project on Employment Using Difference in Differences
Method: The Case of Konya and Karaman
Abstract

Purpose: The study investigates the impact of the Konya Plain Project (KOP), one of the most important
regional development projects in Turkey, on the employment indicators in Konya and Karaman. The continental
climate of the KOP region triggers the extremely low rainfall in summer and creates an obstacle to the agriculture
of the region. One of the main goals of KOP is to establish an effective irrigation network in the region and to
improve the existing irrigation systems. In addition to improving irrigation systems, KOP has also put into
operation projects that will revitalize the socio-economic structure of the region, such as improving the
infrastructure and employment opportunities. We investigate whether all these developments and projects have
the potential to directly or indirectly affect the employment of the region.

Design/Methodology/Approach: The effect of the KOP on the employment indicators of Konya and Karaman
between 2008 and 2017 has been estimated empirically by using the "Difference in Differences" and "Propensity
Score Matching" methods. The pooled cross-section micro dataset of the Household Labor Force Survey of
TURKSTAT is used in the analyses.

Findings: The results show that the KOP has a significant and positive effect on the employment of the
agricultural sector in the provinces, but the effect is not widespread enough to increase the employment levels in
other sectors. Especially the findings for the permanent employment in agriculture have shown that individuals
working in agriculture sector maintain their employment level owing to KOP. Today, it is among the policy
recommendations of the study that the increase in migration of agricultural labor from rural areas to the cities can
be prevented by policies such as KOP.

Originality/Value: The impact of the Konya Plain Project on employment indicators in Turkey has not been
discussed before in the related literature. In this context, the study is original to contribute to the relevant
literature.

Key words: Agriculture, Employment, Konya Plain Project, Difference in Differences
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1.GIRIS

Tarih dncesi ¢aglardan giintimiize kadar gegen siire zarfinda tarim sektorii stratejik onemini koruyan sektorlerin basinda gelmistir.
Toplumlarin besin ihtiyacini karsilamasi, tiretim fazlasi tirtinlerin dis ticaret yoluyla ihra¢ edilmesi, milli gelirin énemli bir
kismimi olusturmasi ve ozellikle kirsal alanlarda birincil dereceden istihdam kaynagi yaratmasi sektoriin onemini ortaya
koymaktadir. Tarim sektoriiniin stirdtirtilebilir bir yapida devam ettirilebilmesi icin politika yapicilar tarafindan tarimi
destekleyici ve tarimda istihdami arttirmay1 hedefleyen politikalar gelistirilmistir. Tarimda kalkinma projeleri bunlardandir.
Calismada tarimda 6nemli kalkinma projelerinden olan Konya Ovasi Projesi (KOP)'nin Karaman ve Konya illerindeki istihdam
tizerindeki etkisi aragtirilmistir. KOP'un ve benzer politikalarin istihdam yaratip yaratmadigini sorgulamak, gelecek donemlerde
tarimsal faaliyetlerin artip artmayacagini éngormek acisindan énemlidir. Eger istihdam artarsa tarimsal aktivite ve faaliyetler
artacak ve boylece sektoriin ekonomiye ciddi katkilar1 s6z konusu olacaktir. Artan tarimsal aktiviteler ilk olarak {ilkenin Gayri
Safi Yurtici Hasilasi'na katki sunacaktir. Istikrarl bir biiytime, tarimsal faaliyetler sonucu elde edilen giktinin artmasi ile dogru
orantilidir. Ayrica tarimsal tiretim dogrudan iireticinin refah seviyesini arttiracak ve tireticide meydana gelen bu gelir artist
ekonomideki diger sektorlerde de talep canlanmasini ve liretim artisini beraberinde getirecektir. Tarimsal faaliyetlerin artmasinin
bir diger katkist tireticilerin gelirlerindeki artis ile daha kaliteli, besin degeri yiiksek tirtinlerin iretilmesi ve iggiiciintin saglikli
gida aliminin saglanmasidir. Tarim verimli isgiiciiniin yetismesine katki sunarak bu yoniiyle de ekonomiye fayda saglamaktadir.
Gliniimiizde tarim sektoriiniin karsilasti§i en onemli sorunlardan biri kirsal niifusun kentlere gogiidir. Go¢ egitimli niifusun
kirsalda kalmamayi tercih etmesinin yani sira hava sartlari, topragin durumu gibi iklimsel kosullar nedeniyle de yasanmaktadir
(Kalayct, 2012). Bu nedenle tarim sektoriinde yatirimlarin, tiretimin ve istithdamin artmasi ve gogiin 6nlenmesi i¢in yiiriitiilecek
kamu politikalar1 snemlidir. KOP, i¢ Anadolu bélgesinde Konya, Karaman, Kirikkale, Nevsehir, Aksaray, Nigde, Kirsehir ve
Yozgat bolgesindeki sekiz ilde uygulanan bir proje olup bu politikalara drnektir. KOP bolgesi, kiiltiirel mirasi ve genis tarim
alanlari vasitastyla bélgeye sundugu istihdam olanaklari agisindan tarihin her déneminde stratejik onemini korumustur. insanlik
tarihinde diinyanin en eski yerlesimlerinden ve ilk tarimci topluluklardan biri olan Catalhoyiik yerlesimi bolgede yer almaktadir.
Tarihi ve kiiltiirel zenginligin yani sira bolgede genis tarim alanlarinin olmasi ve bdlgenin jeopolitik konumunun giiglii
olmasindan dolay1 2012 yilinin ikinci ¢eyreginde bakanliklar, valilikler, {iniversiteler ve kalkinma ajanslarinin is birligiyle KOP
Eylem Plani i¢in altyap1 ¢alismalarina baglanmistir. KOP Eylem nihai olarak 30.12.2014 yilinda Bolgesel Gelisme Yiiksek
Kurulu tarafindan kabul edilmis ve eyleme gecmistir (T.C Sanayi ve Teknoloji Bakanligi, 2023a).

Kaynak: T.C Sanayi ve Teknoloji Bakanligi (2023b)

Sekil 1. KOP Bolgesi Haritast
Figure 1. KOP Region Map

Ilk kurulus yillarida KOP Bélge Kalkinma Idaresi'nin kapsadig: iller Aksaray, Karaman, Konya ve Nigde ile smirliyken 6
Haziran 2016 tarihli 2016/8870 say1li kararname ile Nevsehir ve Yozgat illeri, 7 Eyliil 2016 tarihli 2016/9140 say1li kararname ile
Kirikkale ve Kirsehir illeri Bakanlar Kurulu karari ile KOP Bolgesi icine dahil edilmistir (KOP Bolge Kalkinma idaresi
Bagkanlig1, 2020). 2016 yilinda sadece dort ilde uygulanan bu programlar bolgede kirsal alanda olumlu sonuglart dogurmus ve
akabinde 2017 yilinda daha kapsamli bir kirsal kalkinma Mali Destek Programi uygulanmistir. Politika alanina KOP'un diger
illeri olan Kirsehir, Kirikkale, Yozgat, Nevsehir de dahil edilmis ve politikanin kapsama alan1 tim KOP illerini kapsar hale
getirilmistir. Boylece bolgede topyekiin bir kirsal kalkinma hamlesi gergeklestirilmis ve bolgeler arasi gelir farkliliklarinin niine
gecilerek bolgede yeni istihdam alanlar1 agilmak istenmistir.
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2017 yilinda faaliyete gegirilen Mali Destek Programi'na toplam 17 milyar TL kaynak tahsis edilmistir. 2018 y1l1 sonu itibarryla
gergeklesen ddenek tahsisati 19,1 milyar TL'dir ve il bazinda mali destek miktarlari incelendiginde Konya ilinin tahsisat
acisindan ilk sirayr aldigi goriilmektedir. Konya ilini sirastyla Karaman, Nigde ve Aksaray illeri izlemistir (T.C Sanayi ve
Teknoloji Bakanligi, 2023c). KOP kapsamindaki projelerle yeni istihdam alanlar1 olusturmanin yaninda, yine KOP kapsaminda
desteklenen sulama sistemleri ile de bolgede 6zellikle tarim istihdamin stirekli kilmak adina ¢aligmalarda bulunulmaktadir.
Konya ve Karaman illerinde isgiicii istatistikleri incelendiginde KOP 6ncesi 2009 yilinda 746.000 olan istihdam edilen toplam
niifusun, yine KOP 6ncesi 2012 yilinda 741.000'e diistiigii goriilmiistiir. KOP aktif bir sekilde uygulanmaya basladiktan sonra,
2015 yilinda bu say1 808.000'e 2018 yilinda ise 848.000'e yiikselmistir (TUIK, 2019). Gériildiigii tizere KOP politikast sonrast
bolge istihdami artmistir ancak istihdam artisinin KOP'tan m1 yoksa farkli faktorlerden mi kaynaklandigini kesin olarak ortaya
koymak onemlidir. Bu baglamda caligmanin amaci nedensel etkileri ortaya koyan ileri ekonometrik tekniklerle KOP'un istihdam
tizerindeki etkisini analiz etmektir.

2.LITERATUR

Tiirkiye'de KOP'un istihdam gostergeleri tizerine etkisi literatiirde ele alinmamistir. Bu baglamda calismanin ilgili yazina katki
sunacagina inanilmaktadir. Uluslararasi alanda da tarimsal politikalarin istihdam gostergeleri tizerine etkisini arastiran ¢aligmalar
az sayidadir. Suryawanshi ve Kapase (1985), Hindistan'da uygulanan Ghod Sulama Projesi'nin istihdam {izerine etkilerini
incelemistir. Proje sonrasi toplam 52.732 hektar alanin yaklasik %48'i sulanabilir alanlara dontstiiriilmiis ve istihdama katilan
ailelerin oran1 %7'den, %7.40'a yiikselmistir. Asayehgn vd. (2011), Etiyopya'nin Tigray bolgesinde baslatilan kiigiik 6lgekli
sulama projelerinin bolgede egitim seviyesini, ailelerin iggiiciine katilim oranini, saglik kosullarini ve gelir seviyesini 6nemli
oranda iyilestirdigini tespit etmislerdir. Bhattarai vd. (2002), Hindistan'm Bihar ve Haryana eyaletleri arasinda yaptiklari
karsilagtirmali analiz ile, sulama sistemlerinin iyilestirilmesinin istthdam seviyesinde, tarimsal tiretim miktarinda ve gelir
seviyesinde artiglar yarattigini bulmuslardir. Sulama sistemlerinin iyilestirilmesinin 6zellikle topraksiz tarim isgilerinin
istihdamini ve ticretlerini arttirdigi bulunmustur.

Sulama sistemlerinin tarimsal tiretim, istihdam, gelir diizeylerini arttirdig1 ve yoksullugu diisiiriicti etkisinin oldugu ilgili
literattirde acikca ortaya konmustur. Tarimda, politika yapicilar tarafindan tercih edilen bir diger politika ise tireticilerin tarimsal
faaliyetlerini siirdiirebilmelerini desteklemeye doniik politikalar ve nakit destekleridir. Bu politikalarin iireticilerin gelir, refah ve
istihdam diizeyleri tizerindeki etkisini inceleyen ¢alismalar da literatiirde mevcuttur. Ancak sulama sistemlerinin aksine nakdi
desteklerin bazi galismalarda istihdam tizerinde etkili oldugu bazilarin da ise etkisiz oldugu bulunmustur. Ornegin Petrick ve Zier
(2009), ¢iftlik sahiplerinin tarimsal faaliyetlerin korunmasi i¢in Ortak Tarim Programi (OTP) kapsaminda verilen nakit
desteklerinin Almanya'nin Dogu Eyaletlerinde istihdam {izerinde bir etkisinin olmadigini ortaya koymuslardir. Neuwirth vd.
(2010), Avusturya'da hitkiimetin 2000-2006 yillari arasinda tilke tariminin siirdiiriilebilir bir yapiya doniismesi i¢in uygulamaya
koydugu Avusturya Kirsal Kalkinma Programi'nin etkilerini analiz etmistir. Siibvansiyonun tarimsal istithdam {izerinde bir
etkisinin olmadigi, aksine istihdamin tarim dis1 sektorlere kayarak dustiigii goriilmistiir. Khandker vd. (1998), Bangledes'de
mikro kredilerin 6zellikle kirsal bolgelerde istihdam ve gelirde artiglar yaratarak yoksullukla miicadelede 6nemli bir arag
oldugunu vurgulamislardir. Sadoulet vd. (2001), Meksika'da Kuzey Amerika Serbest Ticaret Antlasmasi'nin (NAFTA) temel
urtin fiyatlar1 tizerindeki olumsuz etkilerini telafi etmek i¢in uygulanan Ulusal Kirsal Alanlarin Kalkinma Komitesi
(PROCAMPO) programinin bolge istihdami ve gelirinde pozitif etkiler yarattigini bulmuslardir.

Bu uluslararasi ¢aligsmalarin yani sira ulusal yazina bakildiginda, herhangi bir bolgesel kalkinma projesinin istithdama doniik
etkilerinin detayli mikro verilerle ampirik olarak incelenmedigi goriilmustir. Mevcut literatiir bolgesel tarim politikalarinin
etkilerini gogunlukla nitel analizler veya temel tanimlayici istatistikler vasitasiyla incelemistir.

Ulkemizde bolgesel tarim politikasi denilince akla gelen ilk proje Giineydogu Anadolu Projesi (GAP)'dir. Bu baglamda
caligmalarin cogu GAP'in bélge tizerindeki sosyo-ekonomik etkilerini incelemistir. Ornegin Celik ve Giilersoy (2013), GAP'm
tarimsal yapi tizerinde meydana getirdigi degisimler iizerinde durmuslardir. 1995 yili ile baslayan faaliyetlerle birlikte Harran
Ovasi'nin da biiylik bir kismi sulandigi ve 1984-2011 yillar1 arasinda sulu tarim faaliyetlerinde %60'lik bir artisin yasandigi,
bdylece GAP sulama sistemlerinin iyilestirilmesi ile sosyo-ekonomik agidan 6nemli atilimlarin oldugu ¢aligmanin bulgulart
arasindadir.

Oztiirk (2001) ise GAP'in bolgede tarim sektorii, sanayi sektorii, ticaret ve kiiltiirel yasam {izerinde 6nemli etkilerinin oldugunu
ve bu parametrelerin ise istthdam seviyesi agisindan 6nem arz ettigini belirtmistir. GAP'in bolge istthdamini artirdigi, mevsimsel
olarak istihdam diizene soktugu, bélgeden disarrya goc hareketlerini onledigi hatta bolgeye disaridan go¢ alinmasinda bile
onemli bir rol oynadig1 ¢aligmanin diger saptamalari arasindadir.

Yildiz (2008) ise ¢aligmasinda GAP'n bolge illeri tizerindeki sosyo-ekonomik etkilerini incelemis ve elestirel analizlerde
bulunmustur. Projenin temel stratejisinin bolgenin stirdiiriilebilir beseri kalkinmay1 saglamak oldugunu belirtmis ve bolgenin
yoksulluk ve issizlik gibi énemli ekonomik sorunlarda tilke ekonomisinin hayli izerinde oldugunu eklemistir. Ayrica bolgede
yiiksek oranli tarim istihdaminin ger¢egi yansitmadigini bolgede ciddi bir gizli issizlik sorununun var oldugunu anlatmistir.
Projenin kapsadigi Batman gibi daha az gelismis illerde yoksulluk ve igsizlik probleminin daha yiiksek oldugunu vurgulayarak
saglik, egitim, konut, sug gibi bir dizi toplumsal soruna kaynaklik teskil ettigini belirtmistir.
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Ulusal yazinda, GAP gibi tarim temelli bolgesel kalkinma politikalar1 diginda tarimsal gelir desteklerinin de etkilerinin
incelendigi caligmalar mevcuttur. Omegin Yilmaz vd. (2011), Isparta ilinde uygulanan Dogrudan Gelir Desteginin (DGD)
reticiler agisindan etkilerini aragtirmistir. DGD ile nakit 6demelerin gergeklestirilmesiyle gayri safi tiretim degeri arasinda
anlaml bir iliski oldugu saptanmistir. Ayrica DGD'nin ekilen arazi genisligi ile anlamli bir iliski icinde oldugu sonucuna
varilmistir.

KOP'un istihdam ile iligkisini inceleyen ¢alisma olmamakla birlikte diger ekonomik degiskenler iizerine etkisi de yeterince
aragtirllmamigtir'. Bu konuda ulagilabilinen tek ¢alisma Agizan vd., (2018) calismast olup, yazarlar KOP kapsamindaki sulama
sistemlerinin ekonomik yap1 tizerindeki etkilerini incelemislerdir ancak istihdami etkileyebilecek diger faktorler kontrol
altindayken KOP'un istihdam tizerindeki salt etkisini analiz etmemistir. Bu baglamda ¢alismamiz ulusal ve uluslararasi yazina
katki sunacaktir.

3.MATERYALve YONTEM

Konya Ovasi Projesi'nin genel istihdam ve 6zellikle tarim sektorii istihdam géstergeleri tizerine etkisinin analizinde “Standart
Farklarin Farki-FF (Differences and Differences-DID)” yontemi ve “Egilim Skoru Eslestirme Yontemi (Propensity Score
Matching-PSM)” uygulanmigtir. TUIK Hanehalki Isgiicii Anketi havuzlanmis yatay kesit mikro veri seti kullanilmistir (TUIK,
2018).

Ekonomik agidan ozellikle kamu miidahalelerinin nedensel etkilerini tahmin etmek ve sonuglarini degerlendirmek igin
uygulanan FF y6ntemi, politikanin uygulanmasindan sonra hedeflenen gésterge acisindan politika oncesi ve politika sonrast
donemde miidahale grubu ve kontrol grubu arasindaki goreli farkliliklar1 ortaya koyarak nedensel ¢ikarimlarda bulunmaktadir
(Abadie, 2005). Miidahale grubu politikanin uygulandig1 yani politikadan etkilenen grup iken, kontrol grubu politikanin
etkilemedigi gruptur.

KOP'un tizerindeki etkisi merak edilen gosterge istihdamdir. KOP'un uygulandigi iller miidahale, uygulanmadigi iller kontrol
grubu olup, miidahale grubu ve kontrol grubunun istihdam seviyeleri arasinda, KOP'un uygulanmaya basladig1 yil 6ncesi ve
sonrasinda farklilik goriilebilir. Politikanin etkisini gormek adina, politika sonrast miidahale ve kontrol grubu arasindaki ortalama
istihdam farkindan politika 6ncesi ortalama istihdam farki ¢ikarilir, yani farklarin farki alinmig olur. Boylelikle politikanin etkisi
hesaplanir.

Model tahminlerinde FF yonteminin tercih edilmesinin altinda yatan nedenler heterojen bireyler arasinda karsilagtirma yaparken
ortaya ¢ikan dl¢tim hatasi, otokorelasyon sorunu, dislanmis degisken yanlilig1 gibi igsellik yaratabilecek problemlerin ¢oguna
¢oztim getirmesidir (Bertnard vd., 2003). Caligmada KOP projesinin sirastyla genel istihdama ve tarim sektoriindeki stirekli
istihdama etkisi analiz edilmistir. Diger bir ifadeyle (1) nolu denklem 2 farkli bagimli degisken i¢in ayri ayr1 analiz edilmistir.

iSTI-’S_t: fo + fymidahale; ; .+ B,donemg +5(midahale, s, *donems ) +h'X + wg + @y + Uy, (1)

Ik analizde “IST” ile ifade edilen degisken bireyin genel istihdam durumunu gostermektedir. “IST” degiskeni eger kisi
caligiyorsa 1, caligmiyorsa O degerini almaktadir. KOP politikasinin bireylerin istihdanmu tizerine etkisi mikro veri seti ile
arastirildigindan kullanilan 6rneklemde 7 zamaninda, s bolgesinde yasayan i bireyine iliskin gozlemler yer almaktadir. Tkinci
analizde bagimli degisken tarimda siirekli istihdamdir ve tarim sektoriinde KOP'un gecici mi kalici miistihdama yol agtig1 tahmin
edilmistir.

“donem” degiskeni politika dncesi yani 2015 6ncesi donem igin 0, KOP'un uygulamaya koyuldugu 2015 ve sonrasi yillar i¢in 1
degerini alir. X matrisi KOP disinda istihdamu etkileyecek diger kontrol degiskenlerini igerir. Bu kontrol degiskenleri yas,
cinsiyet, medeni hal, egitim gibi bireysel karakteristiklerin yani sira bolgedeki isgiiciine katilim orani, genel enflasyon diizeyi ve
tarim sektoriiniin GSYH icerisindeki pay1 gibi bolge karakteristiklerini temsil eden makroekonomik degiskenlerdir. Denklemde,
bolgeye ve zamana gore degisen ama gozlemlenemeyen ve istihdami etkileyebilecek faktorler sirasiyla w, bolge sabit etkileri ve
@, y1l sabit etkileri ile kontrol edilmistir. u,, ise beyaz giirtiltii 6zelligi gosteren 6zdes ve bagimsiz hata terimidir. “miidahale”
degiskeni KOP'un uygulandig: bélgelerde yasayan bireyler i¢in 1 degerini, kontrol grubu olarak segilen bolgelerde yasayan
bireyler icin ise 0 degerini almaktadir. Politikanin uygulandigi yani miidahale grubu olan bolgeler Istatistiki Bolge Birimleri
Siniflandirmast Diizey 2 (IBBS-2) bolgelerinden TR-52 (Konya, Karaman)'dir. Konya ve Karaman gibi Aksaray ve Nigde'de
politika tam olarak 2015 yilinda" uygulanmaya baglamasina ragmen, TR-71'deki diger iller (Kirikkale, Kirsehir, Nevsehir) 2016
yilinda KOP'a dahil oldugundan ve Hanehalki isgiicii Anketi IBBS-2'den daha detayli tahmine izin vermediginden TR-71 bélgesi
analize dahil edilmemistir ve analiz TR-52 bolgesi ile sinirlandirilmistir. KOP'a 2016 yilinda dahil olan TR-72 bélgesi illerinden
Yozgat da ayn1 sebeple ve TR-72 bolgesini KOP kapsamina hi¢ girmeyen Kayseri ve Sivas ile paylastigindan analize dahil
edilmemistir.
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Politikanin etkisinin daha giivenilir bir sekilde tahmin edilebilmesi i¢in se¢ilen kontrol ve miidahale gruplarinin sosyo-ekonomik
gostergeler, yasanilan bolgenin is giicii piyasasi sartlari ve istihdam orani bakimindan politika oncesi donemde benzer 6zellikler
tagimasi politikanin salt etkisinin daha dogru tahmin edilebilmesi i¢in dnemlidir. KOP bolgesi 6zellikle tarimsal iiretim ve
istihdam 6zellikleri ile 6ne ¢ikarken, secilen kontrol grubu bélgelerde benzer 6zellikler aranmistir. Aksi takdirde sonuglarda
secim yanlilig1 ile karsilagilabilmektedir. Eger kontrol grubu istihdamin veya tarimsal istihdamin halihazirda yiiksek oldugu
yerler arasindan segilseydi (secim yanliligi) KOP'un miidahale grubu bireylerinin istihdami tizerinde aldatici bir pozitif etkisi
oldugu bulunabilirdi. Bu nedenle miidahale grubu ile benzer karakteristikler sergileyen TR-33 (Manisa, Kiitahya, Afyon, Usak),
TR-41 (Bursa, Bilecik, Eskisehir) ve TR-62 (Mersin, Adana) bélgeleri kontrol grubu olarak belirlenmistir.

Secilen benzer yapidaki kontrol bolgeleri ile her ne kadar se¢im yanlilig1 ortadan kaldirilmaya ¢alisilsa da analizlerde se¢im
yanlilig1 olma ihtimali bagka nedenlerden dolay1 vardir. Ciinkii politika bolgesel olarak gerceklestirilmis olup bireylerin istthdam
diizeyleri tizerine etkisi arastirilmistir. Politikanin uygulanmadigt kontrol grubunda bireysel karakteristiklerinden dolay1
istthdam edilme sans1 yiiksek, miidahale grubunda ise bireysel karakteristiklerinden dolay1 (cinsiyet, medeni hal ve egitim gibi)
istihdam edilme sansi diisiik bireylerin olabilme ihtimali se¢im yanliliginin tam olarak elimine olmasini engellemektedir. Daha
acik bir ifade ile bireysel diizeyde gozlemlenen mikro verilerin kullanilmasindan dolayi, politika 6ncesi ve sonrast dsnemde
ancak ve ancak kontrol ve miidahale grubu bireylerinin benzer yap1 ve karakteristik 6zellikler sergilemesi sayesinde politikanin
salt etkisi dogru tahmin edilebilecektir.

Bu segim yanliligini 6nlemek adina, “Egilim Skoru Eslestirme Yontemi (ESEY)” ile benzer karakteristikler sergileyen bireylerin
kontrol ve miidahale grubunda olmasi saglanmistir. ESEY Rosenbaum ve Rubin (1983) calismast ile gelistirilmistir.

ESEY yontemi kontrol ve miidahale grubu bireylerinin her biri i¢in bireysel karakteristiklerini temel alarak bir “egilim skoru”
hesaplamaktadir ve benzer egilim skoruna sahip bireyler eslesmektedir. ESEY'in tiirleri de mevcuttur. Bu ¢aligmada “Kaliper
Eslestirmesi” kullanilmistir. Miidahale grubunda eslestirme gergeklestirilirken her bireyin en yakin komsusu ile degil benzer
egilim skoruna sahip ama veri setinde daha uzaktaki bireylerle de eslesebilmesi bu metotla miimkiindiir. Kaliper Eslestirmesi
komsu eslestirmelerinin yanli sonuglar doguracagi varsayimina gore gelistirilmistir. Eslestirme kalitesi bu yoniiyle daha iyidir
(Guo ve Fraser, 2015: 189). Rosenbaum ve Rubin (1983) ideal kaliper degerini 0,25 olarak belirlemis ve literatiiriin geneli
incelendiginde ise bu degere yakin degerlerin tercih edildigi goriilmiistir. Bu deger diistiikge sonuglar daha kaliteli ¢ikmaktadir.
Calismada ¢ok yiiksek olan gozlem sayisinin avantaji kullanilarak bu oran 0,1 olarak belirlenmis ancak 0.25 ile de benzer
sonuglarin ¢iktig1 goriilmiistiir.

ESEY yontemi ile ilgili 6rneklem elde edildikten sonra farklarin farki tahmini gerceklestirilmistir. Calismada kullanilan 2
bagimli degiskenin kukla degiskeni olmasindan dolayi (1) nolu denklem bir logit modeli olarak analiz edilmistir.

Analiz sonuglarina gegmeden once analizlerde kullanilan degiskenlere ait 6zet istatistikleri agiklamak yerinde olacaktir.
Analizlerin temel bagimli degiskenleri olan genel istihdam ve tarim sektoriinde stirekli istihdama iliskin 6zet istatistikler Cizelge
1'de sunulmustur.

Cizelge 1'de Panel A, KOP 6ncesi ve sonrasi bireylerin genel istihdam durumlarini, miidahale grubu ve politikanin uygulan-
madig1 kontrol grubu i¢in ayr1 ayr1 gostermektedir. Politika 6ncesi dsnemde miidahale grubunda istihdam edilemeyenlerin orant
%52,91 iken, politikanin uygulanmaya baslamasiyla birlikte %48,41'e dugmistur. Diger bir ifade ile istthdam oram1 %4,5
artmustir. Kontrol grubu igerisinde bir isi olmayanlarin orani ise politika dncesinde %54,12 iken bu oran politika sonrasinda
%49,18'e diismiistiir. Kontrol grubunda da miidahale grubundaki gibi politika 6ncesi doneme nazaran sonrast dsnemde istihdam
oraninin artt1g1 goriilmektedir. KOP, sadece miidahale grubu olan bolgelere uygulanmasina ragmen, kontrol grubunda istihdam
artis1 daha fazla olmustur. Politikanin uygulanmasi ile birlikte miidahale grubunda genel istihdam acisindan daha fazla bir
iyilesme beklenirken, bunun gergeklesmedigi goriilmektedir. Tabii ki, sadece dzet istatistiklere bakarak bunu sdylemek yanlis
olur ki, miidahale grubundaki istihdam artis1 politika ile gergeklesmis olabilecekken kontrol grubu bélgelerinde bagka faktorler
daha biiyiik bir isttihdam artisina neden olmus olabilirler. Bu baglamda regresyon analizi yapilarak isttihdami etkileyecek baska
faktorler kontrol edildiginde KOP'un etkisi hakkinda daha dogru bir ¢ikarimda bulunabilinir. Cizelge 1'de Panel B, KOP 6ncesi ve
sonras1 donem i¢in miidahale bolgesi ve kontrol bolgesinde tarim sektoriindeki siirekli istihdam oranlarini gostermektedir. Daha
once de belirtildigi tizere tarim sektorii bolgenin stratejik 6neme sahip sektorlerinin basinda gelmektedir ve KOP kapsaminda
basta sulama olmak {izere tarimsal projeler agirliktadir. Bu baglamda KOP'un bélgede tarim istthdamini artirma noktasinda
pozitif etkiler sergileyecegi beklenmektedir. Ozet istatistikler de bunu dogrular niteliktedir. Politika sonras1 donemde, politika
oncesine kiyasla tarim sektortinde siirekli olarak istihdam edilen bireylerin miidahale grubundaki oran1 %21,77'den %39,03'e
¢ikmigtir. Diger yandan kontrol grubu illerinde bir artis yasansa da bu artis sadece %1,43 olarak ger¢eklesmistir. Politika
oncesinde, miidahale grubu ile kontrol grubu arasindaki tarim sektori siirekli istihdam ortalamasi farki sadece %1,99 (%21,77-
%19,78) iken, politika sonras1 %17,82 (%39,03-%21,21) olarak ger¢eklesmistir. Bu iki farkin farki yani %15,83 politikanin etkisi
olarak adlandirilmaktadir. Ancak (1) nolu regresyon modelinde diger faktorlerin kontrol edilmesi ile bu yiizde deger degisecektir.
Istihdanm etkileyebilecek diger faktorler bolgelere 6zgii degiskenlerdir.
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Cizelge 1. Istihdam, Siirekli Istihdam ve Tarimda Siirekli Istihdama liskin Ozet Istatistikler
Table 1. Summary Statistics on Employment, Permanent Employment and Permanent Employment in Agriculture

Panel A: Genel istihdam Gozlem Sayisi Yiizde Deger
Politika Oncesi Miidahale Grubu
0= Calismiyor 61191 52,91
1=Calistyor 54468 47,09
Politika Sonrasi1 Miidahale Grubu
0= Calismiyor 25041 48,41
1=Calistyor 26682 51,59
Politika Oncesi Kontrol Grubu
0= Caligmiyor 144985 54,12
1=Calistyor 122911 45,88
Politika Sonrasi Kontrol Grubu
0= Calismiyor 56043 49,18
1=Calistyor 57920 50,82

Panel B: Tarimda Siirekli istihdam
Politika Oncesi Miidahale Grubu

0= Caligmiyor 1351 78,23

1=Calistyor 376 21,77
Politika Sonras1 Miidahale Grubu

0= Calismiyor 403 60,97

1=Calistyor 258 39,03
Politika Oncesi Kontrol Grubu

0= Caligmiyor 4088 80,22

1=Caligiyor 1008 19,78
Politika Sonrasi1 Kontrol Grubu

0= Calismiyor 1623 78,79

1=Calistyor 437 21,21

Kaynak: Yazarlarin kendi hesaplamalaridur.

Bireyden bireye degismeyen ama bolgesel olarak degisen enflasyon orani, isgiiciine katilim orani gibi degiskenlere ait zet
istatistikler Cizelge 2'de sunulmustur. Panel A'da goriildiigii tizere politika oncesi KOP bolgesinde gergeklesen ortalama
enflasyon orani %7,7 iken, politika sonrasinda %8,6 olmustur. Kontrol bélgesinde ise politika 6ncesi enflasyon oran1 %7,7 iken
politika sonrasinda %38,7'e yiikselmistir. Miidahale grubu ve kontrol gruplarinin hem politika 6ncesi hem de politika sonrasi
enflasyon oranlar birbirine yakin oldugundan iki grup arasindaki istthdam oranlarini farklilastiracak fakt6riin enflasyon orani
oldugu diistiniilmemektedir. Modele dahil edilen bir diger 6nemli degisken ise isgiiciine katilim oranidir. Isgiictine katilim
arttikca igsiz ya da calisan sayisinin artmast beklendiginden bu degisken modelde kontrol altina alinmustir. Politika dncesi
miidahale grubunda %50 olan isgiiciine katilim oran1 politika sonrasinda %55'e yiikselmistir. Kontrol grubunda ise politika
oncesi ve sonrasi donemde bu oranlar sirastyla %49,6 ve %56,5 olarak ger¢eklesmistir. Modele dahil edilen son makroekonomik
degisken ise Tarimsal GSYIH'dir. Tarimsal GSYIH, toplam ¢ikt1 diizeyindeki tarimsal {iretimin payin1 olusturmaktadir (Dorn-
busch, vd., 2016). Tarimsal GSYTH, miidahale bolgesinde politika 6ncesinde ortalama olarak 6.5 milyar TL ve politika sonrasi-
nda 11.8 milyar TL degerindedir. Kontrol grubunda ise politika oncesi 6.3 milyar TL olarak gerceklesmis ve politika sonrasi
donemde 11 milyar TL olmustur.
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Cizelge 2. Enflasyon, Isgiicii Katilim Orani1 ve Tarimsal GSYTH Degiskenlerine Ait Ozet Istatistikler
Table 2. Summary Statistics of Inflation, Labor Force Participation Rate and Agricultural GDP Variables

Standart

Panel A: Enflasyon Oram (yiizde) Ortalama Sapma Min. Max.
Politika Oncesi Miidahale Grubu 7,7 1,24 0,0547 9,3
Politika Sonras1 Miidahale Grubu 8,6 1,9 0,071 11,4
Politika Oncesi Kontrol Grubu 7,7 1,2 0,051 9,6
Politika Sonrasi Kontrol Grubu 8,7 1,3 0,072 11,2

Panel B: isgiiciine Katiim Oram (yiizde)

Politika Oncesi Miidahale Grubu 50 1.474 48,6 52,8
Politika Sonras1 Miidahale Grubu 55,4 0,288 55,1 55,8
Politika Oncesi Kontrol Grubu 49,611 2,828 44 54,8
Politika Sonras1 Kontrol Grubu 56,566 1,977 543 59,7

Panel C: Tarimsal GSYIH (bin TL)

Politika Oncesi Miidahale Grubu 6.583.680 1.430.438 4.292.513 8.547.759
Politika Sonras1 Miidahale Grubu 11.800.000 1.200.177 11.000.000 13.600.000
Politika Oncesi Kontrol Grubu 6.371.863 1.903.456 3.196.133 10.700.000
Politika Sonras1 Kontrol Grubu 11.030.000 2.617.951 6.466.686 13.800.000

Kaynak: Yazarlarin kendi hesaplamalaridir.

Politika 6ncesi dsnemde bu iki grup igin tarimsal GSYIH degerleri birbirine yakinken, politika sonras1 désnemde miidahale
grubunda daha biiytik bir artis yasanmistir. (1) nolu modelde kontrol edilen bireysel faktorlere iliskin 6zet istatistikler Cizelge 3'te
gosterilmigtir. Miidahale ve kontrol grubunda kadin ve erkek dagilimi ile bireylerin egitim durumlarima gore ytizdesel
dagilimlarmin birbirine yakin oldugu goriilmektedir. Muidahale grubunda kadimlarin &rneklemdeki dagilimi %51,8 iken
erkeklerin %48,81'dir. Kontrol grubunda bu oranlar sirastyla %50,94 ve %49,06'dir. Miidahale grubunda 6rneklemin egitim
durumuna gére dagilimi incelendiginde sirastyla okur yazar olup bir okul bitirmeyenler ve ilkokul mezunlari en yiiksek ytizdeli
iki kategori olup, kontrol grubunda da ayni sekilde bu iki kategorinin 6rneklemdeki agirlig: yiiksektir. Evliler 6rneklemde en
yiksek dagilima sahip medeni hal kategorisi olup, miidahale grubunda evlilerin yiizdesi %70,32, kontrol grubunda ise
%68,88'dir. Evli kategorisini bekarlar izlemektedir. Orneklemin miidahale grubu yas ortalamasi1 35,6 iken kontrol grubunun
36,5'ir.
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Cizelge 3. Bireysel Karakteristiklere {liskin Ozet Istatistikler
Table 3. Summary Statistics on Individual Characteristics

Miidahale Grubu
Degiskenler Gozlem Sayisi Yiizdesel Deger
Cinsiyet
1-Erkek 90299 48,81
2-Kadin 94714 51,19
Egitim Durumu
1-Bir Okul Bitirmeyen 13049 7,05
2-ilkokoul 78500 42,43
3-Genel/Mesleki Ortaokul 43340 23,43
4-Genel Lise 15568 8,41
5-Mesleki/Teknik Lise 14214 7,68
6-Yiiksekokul, Fakiilte ve Lisansiistii 20342 10,99
Medeni Hal
1-Bekar 47934 2591
2-Evli 130103 70,32
3-Bosandi 3841 2,08
4-Esi Oldii 3135 1,69
Ortalama Standart Sapma
Yas (Gozlem Sayisi= 185013 35,69 13,03
Kontrol Grubu
Degiskenler Gozlem Sayisi Yiizdesel Deger
Cinsiyet
1-Erkek 206678 49,06
2-Kadin 214602 50,94
Egitim Durumu
1-Bir Okul Bitirmeyen 36501 8,66
2-ilkokoul 163660 38,85
3-Genel/Mesleki Ortaokul 89588 21,27
4-Genel Lise 42479 10,08
5-Mesleki/Teknik Lise 41519 9,86
6-Yiiksekokul, Fakiilte ve Lisansiistii 47533 11,28
Medeni Hal
1-Bekar 112446 26,69
2-Evli 290184 68,88
3-Bosand1 10252 2,43
4-Esi Oldi 8398 1,99
Ortalama Standart Sapma
Yas (Gozlem Sayisi= 421280 36,50 12,90

Kaynak: Yazarlarin kendi hesaplamalaridir:

4.ARASTIRMA BULGULARI

Cizelge 4'te KOP'un Genel Istihdam Uzerine Etkileri raporlanmistir. KOP politikasmin etkin olup olmadigin1 anlamamiza
yarayan katsay1, miidahale = donem degiskeninin katsayisidir. Bu katsay1r miidahale grubu ve kontrol grubu arasindaki politika
sonrasi istihdam farkindan, politika dncesi istihdam farkinin ¢ikarilmasi ile elde edilir. Bu nedenle farklarin fark: katsayisi olarak
adlandirilir. Daha agik bicimde ifade etmek gerekirse politikanin uygulandigi miidahale grubunda politika 6ncesinden politika
sonrasina gegisteki ortalama istihdam artigi kontrol grubunda yaganan artistan yiiksek olursa katsay1 politikanin etkin oldugunu
gostermek adina pozitif ve anlamli olacaktir. Cizelge 4'te goriildiigi tizere miidahale * donem degiskeninin katsayilar: I ve I11.
modelde pozitif, ancak kontrol degiskenlerinin eklendigi I1. ve IV. modelde negatiftir. istihdami politika disinda etkileyebilecek
olan kontrol degiskenlerinin modele eklenmesi ile politikanin etkisini gosteren katsayinin daha yansiz oldugu bilinen bir
gercektir. Bu durumda II nolu modele bakildiginda, Konya Ovasi Projesi'nin istihdami istenilen diizeyde arttiramadigi hatta
diistirdtigii goriilse de bu model tahmininde ESEY ile eslestirilmis 6rneklem kullanilmadigindan, IV model daha dogru sonuglar
ortaya koyacaktir. Bu baglamda kontrol degiskenlerinin dahil edildigi ve ESEY yo6nteminin uygulanmastyla tahmin degeri
gliclendirilen IV. modelde miidahale*donem degiskeninin katsayisinin anlamsiz olmasi, KOP'un genel istidam {izerinde etkin
olmadigini gostermektedir. Yapilan analizler arasinda kontrol degiskenlerini iceren FF-ESEY modelinin en dogru tahminler
vermesinden dolayi, bu ve bundan sonraki analizlerdeki degiskenlere ait katsay1 yorumlari bu modelin sonuglar1 temelinde
yorumlanmuistir.
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Modele eklenen kontrol degiskenlerinin katsayilarina bakildiginda da bu degiskenlerin istihdam tizerinde beklenen ve
beklenmeyen etkilerinin oldugu gériilmektedir. Ornegin cinsiyet degiskeninin katsayisi negatif ve anlaml1 olup, temel kategori
erkek oldugundan kadinlarin erkeklere kiyasla daha az olasilikla istihdam edildikleri goriilmektedir. Erkeklerin kadinlara gére
yaklasik %2,2 daha yiiksek olasilikla istihdam edildikleri goriilmektedir. Modellerde kontrol edilen bir diger degisken olan yasin
katsayisina bakildiginda, geng yaslarda artan her bir yil yasin bireylerde istihdam sansini arttirdigini, ancak ilerleyen yaslarda
yaslanmanin istihdam edilme sansini diigiirdiigii goriilmektedir. IV nolu modelin marjinal etki sonuglari, geng bireylerin her bir
alman yas ile birlikte istthdam edilme ihtimallerinin %0,58 arttigini, ilerleyen yaslarda ise her bir yil yaslanmanin istihdam
oranin1 %0.008 diisiirdiigii goriilmektedir. Yas degiskeninin katsayisinin pozitif, tersine Yas® degiskeninin katsayisinin negatif
¢ikmis olmasi, yani ileri yaslarda yasin artmasi ile istihdam edilebilirlik arasinda ters iligkinin olma sebebi yasl bireylerin
istihdamdan emeklilik siirecine gegmeleri ve bos zaman gereksinimleridir. Bu bulgu “fersine dénen emek arz egrisi teorisini”
desteklemektedir. Cinsiyet ve yas degiskenlerinden modele ilave edilen egitim degiskeni ile istihdam edilebilirlik arasindaki
iliskiye bakildiginda, beklenenin tersine bir sonug elde edilmistir.

Cizelge 4. KOP'un Genel Istihdam Uzerine Etkileri
Table 4. Effects of KOP on General Employment

Bagimh Degisken: Logit Model Logit Model Logit-ESEY Logit-ESEY
Genel istihdam (Kontrolsiiz) (Kontrollii) (Kontrolsiiz) (Kontrollii)
(L)) (In (1110 av)
Miidahale 0,0357™" 0,03717" 0,0460™" 0,0028
(0,0017) (0,0020) (0,0132) (0,0136)
Dénem 0,0423™" -0,0284™ 0,0699"" 0,0024
(0,0028) (0,0082) (0,0091) (0,0396)
Miidahale*Dénem 0,0124™" -0,0070" 0,0069 -0,0035
(0,0029) (0,0035) (0,0083) (0,0101)
Cinsiyet -0,0257™ -0,0222™
(Temel Kategori: Erkek) (0,0012) (0,0022)
Yas 0,0046™" 0,0058"""
(0,0004) (0,0007)
Yas’ -0,00005™" -0,00008™"
(5,30e-06) (9,00e-06)
Egitim (Temel Kategori: Okur Yazar Olup Bir Okul Bitirmeyen )
ilkokul -0,0088™" -0,0273™"
(0,0030) (0,0057)
Genel/Mesleki Ortaokul 0,0063" -0,0070
(0,0032) (0,0064)
Genel Lise -0,0297™" -0,0574""
(0,0033) (0,0065)
Mesleki/Teknik Lise -0,0123™" -0,0413™"
(0,0034) (0,0065)
Yiiksekokul, Fakiilte ve -0,0423™" -0,0744™"
Lisansiistii (0,0031) (0,0060)
Medeni Hal (Temel Kategori: Bekar)
Evli 0,0655™" 0,0616™"
(0,0019) (0,0035)
Esi Olmiis -0,0179™" -0,0292™
(0,0035) (0,0057)
Bosanmis 0,0278"" 0,0308™"
(0,0064) (0,0100)
Tarimsal GSYIiH 1,15¢-08"" 8,57¢ -09
(1,10e-09) (4,44¢-09)
isgiiciine Katihm Oram -0,0004 -0,0006
(0,0002) (0,0008)
Enflasyon Oram 0,1013 0,2329
(0,1816) (0,7389)
Gozlem Sayisi 298296 298296 97910 97910

Not: *, *% **¥*ifadeleri sirasiyla %10, %5 ve %1 anlamhilik diizeylerinde katsayilarin anlamliigini gostermektedir. Parantez icinde gosterilen
degerler ise robust standart hatalardr.
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Temel kategorinin okur yazar olan ama diplomasiz bireylerden olustugu bu degiskende, sirasiyla ilkokul, genel lise,
mesleki/teknik lise mezunlarinin ve tiniversite veya st egitim gormils bireylerin temel kategoriye kiyasla %2,7, %0,7, %5,7,
%4,1 ve %7,4 daha az olasilikla istihdam edildikleri goriilmektedir. Bolgenin jeopolitik konumu ve istihdam yapisimnin tarim
sektorii cevresinde sekillenmesi egitimli niifusu sanayilesmis ve hizmet sektoriintin yogun oldugu sehirlere dogru goge ve farkl
istihdam arayiglarina itmektedir. Bu ylizden bélgenin mevcut istihdam yapisi igerisinde egitim diizeyi ve istihdam edilme durumu
arasinda ters yonlii bir iligki olabilir.

Bir diger 6nemli kontrol degiskeni ise medeni durumdur. Temel kategori olan bekarlar ¢ogunlukla yeni mezun ve geng
bireylerden olugmaktadir. Bu durum bekar bireylerin istthdam edilme olasiliklarini diistirmektedir. Evli bireylerin istithdam
edilme olasiliklar1 bekarlara gére yaklasik %6,1 daha fazladir. Bosanmis bireyler ise bekarlara gére %3 daha fazla olasilikla
istihdam edilmektedirler. Bunun nedeni tek basina yasayan bireylerin, bekarlara kiyasla ¢ocuk bakimi gibi nedenlerle daha fazla
finansal destege ihtiyag duymasi ve dolayistyla ¢alismak zorunda olmasidir. Esi 6lmiis bireylerin ise bekarlara nazaran %2,9 daha
az olasilikla ¢alistiklart goriilmektedir. Esi 6lmiis bireylerin genelde belirli bir yas esigini asmis, yasli bireyler olmasindan dolay1
istihdam diizeyinin diisiik ¢cikmasi beklenen bir sonugtur.

Kontrol edilen makroekonomik degiskenlerden, tarim sektériiniin GSYIH igerisindeki payinin istihdam tizerinde etkisi II nolu
modelde pozitif olarak bulunsa da daha giivenilir buldugumuz FF-ESEY tahmininde bu katsay1 anlamsiz ¢ikmistir. Modele dahil
edilen diger makro ekonomik degiskenlerden isgiiciine katilim oran1 ve enflasyon oraninin bireylerin bu iki bolgede (miidahale ve
kontrol grubunda) istihdamini1 farklilastiracak bir etkisi bulunmamaistir.

KOP'un genel olarak istihdam yaratma etkisinin zayif oldugu goriilse de sadece tarim istihdami 6zelinde etkileri de ¢alisma
kapsaminda arastirilmistir. KOP kapsaminda gelistirilen projeler tarim agirlikli oldugundan, projenin sadece tarim sektoriindeki
stirekli (kalic1) istthdama etkisi FF ve FF-ESEY yontemleri kullanilarak tahmin edilmis ve Logit marjinal etki sonuglar1 Cizelge
S'te gosterilmistir. Tahminler KOP'un etkin bir sekilde Konya ve Karaman illerinde tarim sektoriindeki stirekli istihdami
arttirdigint gostermektedir. miidahale * donem degiskeninin katsayisi, I, II, III ve IV nolu modellerde anlamli ve pozitif
bulunmustur.

Ayrica politika disinda tarimda siirekli istihdamu etkileyebilecek farkli faktorler II ve IV nolu modellere kontrol degiskeni olarak
dahil edilmistir. Eklenen bu kontrol degiskenlerinin parametre tahminleri incelendiginde, cinsiyet degiskenine ait olanlarin hem
FF hem de FF-ESEY tahminlerinde negatif oldugu, sirasiyla kadinlarin erkeklerden %22 ve %29 daha az olasilikla tarim
sektoriinde siirekli olarak istihdam edildiklerini gostermektedir. Bilindigi gibi kirsal kesimde pek ¢ok kadin esleri ya da ailenin
diger erkek bireyleri kadar tarimsal tiretimde rol almalarina ragmen, sosyal glivencesiz ya da esinin sigortasindan yararlanarak
caligmaktadirlar. Aile isletmesindeki kadin genelde kayit dis1 olarak tiretimde rol almaktadir. Son donem ¢alismalarindan olan
Giindiiz ve Ilkkaracan (2019), Tiirkiye'de toplam kadin istihdammin %35,4'linii tarimda iicretsiz aile isgisi kadinlarin
olusturdugunu, erkeklerde is bu oranin sadece %5,4 oldugunu vurgulamistir. Bu baglamda analizlerle elde ettigimiz sonuglar,
gercekte yasanan durumu destekler niteliktedir.

Modele dahil edilen bir diger degisken yas olup, bu degiskene iliskin tahminler 6nceki sonuglarla benzerlik géstermektedir.
Beklenildigi gibi genglerde her bir yil yaslanma, isteki deneyimlerini artirmakla baglantili olarak istihdamlarini kalici kilma
noktasinda sanslarini artirirken, tersine yasli bireylerin yeni bir yas almasi tarimda siirekli olarak istihdam edilme olasiliklarini
distirmektedir. Egitim degiskeninin katsay1 tahminleri incelendiginde, II nolu modelde egitim statiisiiniin artmasiyla birlikte
bireylerin tarimda siirekli olarak istihdam edilme olasiliklarinin arttig1, ancak FF-ESEY modeli temelinde yapilan daha giivenilir
sonuglar veren IV nolu tahminlerde sadece yiiksekokul ve tizeri egitime sahip bireylerin katsayisinin anlamli ¢iktigi
goriilmektedir. Bu sonug bolgede ve aslinda diinyada kiiresellesmenin ve isgiicli piyasasinda rekabetin artmasi gibi yasanan
bir¢ok olay ile agiklanabilmektedir. Bélgenin jeolojik yapisinin genis ve diiz tarim alanlarindan olugmasi bélgede mekanizasyon
ve teknolojik gelismelere uygun zemini hazirlamaktadir. B6lge tariminda yiiksek teknolojinin kullanilmasi geleneksel sistemleri
tercih eden bireylerden ziyade egitimli ve bilingli bireylere olan ihtiyact artirmistir. Egitimli ve diger sektorlerde is bulamamis
bireylerin bolge tariminda rol aldiklar1 ve iretim stirecine katildiklar1 goralmiistiir. Ayrica KOP bolgesinde son donemlerde
organik tarimda onemli bir sigrama yasanmistir. Bu artista KOP'un kirsal kalkinma amaciyla organik tarimu tesvik edici
desteklerinin etkili oldugu diistiniilmektedir. Organik tarim geleneksel tarim faaliyetlerinden ayrilmakta, belli bir bilgi ve egitim
diizeyi gerektirmektedir. Diinyadaki gelismeleri takip edebilen ve uzun yillar tiretimi devam ettirme adina teknolojik aletler ve
saglam bir alt yapi ile tiretime baslayan bireyler tarimda kalici olarak yer almay1 basarabilmektedir. Bu yiizden egitim durumu ve
tarimda siirekli istihdam arasinda pozitif bir iliskinin olduguna dair bir bulgu sasirtict degildir. Sonuglar yiiksek okul ve tizeri
diplomaya sahip egitimli bireylerin, okur-yazar olan ama bir diploma sahibi olmayan bireylere gére %23 daha yiiksek olasilikla
tarimda kalict olarak istihdam edilebildiklerini gostermektedir. Kontrol edilen bireysel karakteristiklerden son degisken olan
medeni durumda IV nolu tahminler sadece evli kategorisinin katsayisinin anlamli oldugunu géstermis, bekarlara kiyasla evlilerin
tarimsal tretimde daha fazla istihdam edildikleri ortaya koymustur. Tirkiye'de genelde yiiriitiilen tarimsal aktiviteler aile
isletmeciligi olarak yiirtitiildiigiinden, bulgular gercekleri yansitmaktadir.
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Cizelge 5. KOP'un Tarim Sektoriindeki Siirekli istihdam Uzerine Etkileri
Table 5. The Effects of KOP on Permanent Employment in the Agricultural Sector

Bagimh Degisken: Logit Model Logit Model Logit-ESEY Logit-ESEY
Tarmda Siirekli istihdam (Kontrolsiiz) (Kontrollii) (Kontrolsiiz) (Kontrollii)
@ (1)) (11) av)
Miidahale 0,0571"" 0,0347" 0,0848 -0,0227
(0,0120) (0,0122) (0,0694) (0,0716)
Dénem 0,1083"" 0,2437" 0,0523 0,1494
(0,0227) (0,0593) (0,0672) (0,2250)
Miidahale*Dénem 0,1247"" 0,1102™" 0,1826™" 0,1358™"
(0,0194) (0,0213) (0,0537) (0,0577)
Cinsiyet -0,2274™ -0,2937""
(Temel Kategori: Erkek) (0,0089) (0,0168)
Yas 0,0158™" 0,0194™
(0,0028) (0,0056)
Yas2 -0,0002"*" -0,0002""
(0,00003) (0,00007)
Egitim (Temel Kategori: Okur Yazar Olup Bir Okul Bitirmeyen )
Ilkokul 0,02777 0,0079
(0,0124) (0,0269)
Genel/Mesleki Ortaokul 0,0627" 0,0269
(0,0159) (0,0339)
Genel Lise 0,0803™" 0,0150
(0,0218) (0,0402)
Mesleki/Teknik Lise 0,0942™"" 0,0553
(0,0223) (0,0434)
Yiiksekokul, Fakiilte ve 0,2882""" 0,2303™
Lisansiistii (0,0310) (0,0513)
Medeni Hal (Temel Kategori: Bekar)
Evli 0,0960™"" 0,0892™"
(0,0152) (0,0291)
Esi Olmiis 0,0477 0,0125
(0,0303) (0,0535)
Bosanmig 0,0858™" 0,0453
(0,0377) (0,0881)
Tarimsal GSYTH -5,83¢-09 6,65¢-09
(7,73e-08) (2,71e-08)
isgiiciine Katiim Oram -0,0068™" -0,0083
(0,0022) (0,0056)
Enflasyon Orani -2,7380"" -6,5694
(1,0193) (2,3600)
Gozlem Sayisi 9544 9544 2783 2783

Not: * ** *¥*ifadeleri sirsiyla %10, %5 ve %1 anlamlilik diizeylerinde katsayilarim anlamliligini gostermektedir: Parantez i¢inde gosterilen
degerler ise robust standart hatalardr.

Modele ilave edilen makroekonomik degiskenlerden enflasyon orani ve isgiictine katilim oranmin FF temelli tahminlerde
tarimdaki siirekli isttihdami dustirdiigii bulunmustur. Son yillarda ve analiz doneminde tilkemizde hakim durumda olan ytiksek
enflasyon oranlarinin tarimsal tiretimde gerekli girdi fiyatlarina yansiyarak istihdam tizerinde diisiiriicii bir etki yaratmis olmast
dogaldir. Ayrica isgiiciine katilim oraninin da katsayis1 yani tarimda kalic1 istihdanu diisiirdiigii bulunmustur. Isgiiciine katilim
oraninin igsiz ve ¢aligan bireylerin toplam niifusa orani oldugu dusiiniildiigiinde ve son dénemde issiz ve ¢alisan sayisindaki
artisin genelde egitimli bireylerden oldugu goz 6niinde bulunduruldugunda, bireylerin tarim dis1 sektorlerde ¢aligma tercihi
artiyor olabilir. Ancak bu iki degiskenin daha giivenilir sonuglar verdigine inandigimiz FF-ESEY tahminlerinde anlamsiz
olduklarini vurgulamakta yarar vardir.
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5.SONUC

Tiirkiye'de yillar itibariyle farkli bolgelerdeki ekonomik ve sosyal yapinin iyilestirilmesi ve bolgeler arast refah seviyesinin
artirilmas1 amaglanarak gesitli politikalar uygulamaya koyulmustur. I¢ Anadolu bolgesinde uygulanan Konya Ovasi Projesi
(KOP) bu politikalara érnektir. Calisma KOP'un Konya ve Karaman illerinde hem genel istthdam hem de tarimda stirekli
istihdam tizerinde etkili olup olmadigini aragtirmistir. Nedensel etkilerin ortaya koyulmasi i¢in ileri ekonometrik tekniklerden
olan “Farklarin Farki” ve “Egilim Skoru Eslestirme” yontemlerinin uygulandigi ¢alismada ¢cok gozlemli ve detayli mikro veriler
kullanilmustir.

Konya Ovasi Tiirkiye'nin tahil ambari olarak anilmakta ve tilkemizin basta bugday olmak tizere pek ¢ok tarimsal tiriin tiretiminde
basi cekmektedir. Bolgenin jeopolitik konumunu diiz ve tarima elverisli ovalar olusturmakta ancak bélgede kuraklik bir handikap
olarak gosterilmektedir. Iklim degisiklikleri sonucu bélgede yagislarin azalmasi tarimdaki istihdamin baska sektérlere kaymasini
hatta bolgeden go¢ilin yasanmasina sebep olmaktadir. KOP temelde sulama sistemlerini iyilestirmeyi ve yeni sulama sistemleri
inga etmeyi amaglayan ve tiretimi destekleyen tarimsal uygulamalar1 kapsayan bir projedir. Calismamiz KOP projesinin Konya
ve Karaman'da tarim sektoriindeki stirekli istihdam tizerinde anlamli ve pozitif bir etkisinin oldugunu ortaya koymustur. Siirekli
tarimsal istihdaminin bu illerde artig gostermesi KOP'un, bolgede 6nemli bir katma deger yarattigini destekler niteliktedir. Bu
caligmada KOP ile gelistirilen sulama sistemlerinin var olan tarimsal istthdami korudugu, diger bir ifade ile tarim sektoriinde
stirekli istihdama katki sundugunun ortaya koyulmus olmasi benzer politikalarin bolgede uygulanmasi gerekliligini ortaya
cikarmaktadir. Caligmamizin bolgeye 6zgii politika Onerisi ¢evreye duyarli, etkin ve su israfina sebebiyet vermeyen sulama
sistemlerinin ve projelerinin daha fazla sayida faaliyete gecirilmesidir. Calismada ayrica yiiksek egitimin, belli bir bilgi ve egitim
diizeyi gerektiren ileri ve kalic1 tarim uygulamalarinda 6nemli oldugu bulunmustur. Tarim alaninda bilimsel uygulamalari hayata
gecirecek egitimli niifusun bolgede kalmasinin saglanmasi ve bélgeden egitimli niifusun go¢iliniin 6niine gegirilecek politikalarin
gelistirilmesinin gerekliligi calismanin diger onerileri arasindadir. Tarimin daha ¢ok aile isletmesi olarak ytirtitiildigti yorede bir
sosyal giivenlige kayitli olarak kadinlarin erkeklere kiyasla daha az istihdam ediliyor olmalarinin 6niine gegecek politikalarin da
gelistirilmesi gerekliligi caligmada 6nerilmektedir.

SONNOTLAR

'Su kaynaklarinin, Konya havzasinda son derece kistli durumda bulundugunu ve bu durumun bélgedeki mevceut yer alti ve yer
ustii sularmin korunmasi gerekliligini vurgulayan ve KOP bolgesinde tarimda yasanan mekanizasyon hareketleri tizerinde duran
calismalar mevcuttur (Okten, (2016); Malasli, vd. (2020); Bayramoglu ve Agizan, (2018)).

"KOP Eylem Plam nihai olarak 30.12.2014 yilinda Bélgesel Gelisme Yiiksek Kurulu tarafindan kabul edilmis ve faaliyete
gecirilmis oldugundan, analizlerde politika baglangi¢c donemi olarak 2015 y1li kabul edilmistir.

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

Cikar Catismasi1 Beyam
Makale yazarlari aralarinda herhangi bir ¢ikar ¢atismasi olmadigini beyan ederler.
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Amag: 24 Subat 2022'de Rusya'nin Ukrayna'y1 isgale baglamasi, Diinya kamuoyunda gida tedariki sorunlarini
da beraberinde getirmistir. Bu ¢alisma son donemde diinya gida fiyatlarinda yasanan degisim ve enflasyonist
artislarin nedenlerini ortaya koymak i¢in kaleme alinmustir.

Tasarim/Metodoloji /Yaklasim: Bu arastirmanin ana materyali; diinya geneli i¢in 1990:01-2022:M04
dénemine ait gida fiyatlar1 endeksleri, Brent Petrol Varil Fiyatlari, gida arz miktarlari ile Giibre Fiyatlart verileri
ile olusturulmustur. Ampirik analizler Enders ve Lee (2012) Fourier ADF birim kok testi, Solarin (2019) Fourier
Bootstrap ARDL yontemi ve Nazlioglu vd. (2016) Fourier Bootstrap Toda-Yamamoto nedensellik testi
kullanilarak gergeklestirilmistir.

Bulgular: Yapilan analizlerde; diinya petrol fiyatlarindaki %1'lik artisin tahil fiyatlarii %0.5, et fiyatlarini
%0.61, yag fiyatlarini %0.11 ve seker fiyatlarini %0.59 artirdig1 belirlenmistir. Diinya genelinde arz edilen tirtin
miktar1 %1 arttiginda tahil fiyatlar1 %0.05, siit Uriinlerinin fiyat1 %0.13, yag fiyatlar1 %0.01 ve seker fiyatlar1
%0.48 azalmaktadir. Giibre fiyatlarindaki %1'lik artis tahil tirtinleri fiyatin1 %2.25, yag fiyatlarini %0.44 ve
seker fiyatlarini %2.40 oraninda artirmistir. Ayrica petrol fiyatlarindan siit iiriinleri ve et fiyatlarina dogru, arzdan
yag ve seker fiyatlarina dogru, giibre fiyatlarindan tahil, et ve yag fiyatlarina dogru nedensellik iliskileri oldugu
gosterilmistir.

Ozgiinliik/Deger: Diinya gida enflasyonun azaltilmasinda dikkat edilmesi gereken hususlarin kanita dayali
olarak ortaya konulmasi nedeniyle politika yapicilart igin yararli olmasi1 beklenmektedir.

Anahtar Kelimeler: Gida Fiyatlari, Petrol Fiyatlari, Giibre Fiyatlari, Arz, Fourier ADF Birim K6k Testi, Fourier
Bootstrap ARDL, Fourier Bootstrap Toda-Yamamoto Nedensellik Testi.

Determinants Of Global Food Prices Overshadowed By The Russian-Ukrainian War: Evidence
From Fourier Bootstrap Ardl And Fourier Bootstrap Toda-Yamamoto Approaches
Abstract

Purpose: On February 24, 2022, Russia's invasion of Ukraine caused food supply problems across the globe.
This study intends to highlight the reasons for the recent changes in global food prices and the increase in
inflation.

Design/Methodology/Approach: The main reference materials for this study are food price indices Brent
Petroleum Barrel Prices, food supplies, and Fertilizer Prices for the period 1990:01-2022:M04 across the world.
The empirical analyses are based on the Fourier ADF unit root test of Enders and Lee (2012), the Fourier
Bootstrap ARDL method of Solarin (2019), and Nazlioglu et al. (2016) Fourier Bootstrap Toda-Yamamoto
causality test.

Findings: The analyses showed that a 1% increase in global petroleum prices pushes up grain prices by 0.5%,
meat prices by 0.61%, oil prices by 0.11%, and sugar prices by 0.59%. When the quantity of products supplied
worldwide increases by 1%, grain prices decrease by 0.05%, dairy prices by 0.13%, oil prices by 0.01%, and
sugar prices by 0.48%. A 1% increase in fertilizer prices pushes up grain prices by 2.25%, oil prices by 0.44%,
and sugar prices by 2.40%. It is also shown that there are causality relationships between petroleum prices to
dairy and meat prices, supply amount to oil and sugar prices, and fertilizer prices to grain, meat, and oil prices.
Originality/Value: Expected to be useful to policy makers as it provides evidence-based insights into the issues
that need to be considered in reducing global food inflation.

Key words: Food Prices, Petroleum Prices, Fertilizer Prices, Supply, Fourier ADF Unit Root Test, Fourier
Bootstrap ARDL, Fourier Bootstrap Toda-Yamamoto Causality Test.
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1.GIRIS

Kisilerin yeterli miktarda saglikli gidaya erisimi insanlik tarihinin en 6nemli konularindan biri olmustur. Thomas Malthus 1798
yilinda yazdig1 An Essay on the Principle of Population: Niifus ilkesi Uzerine Bir Deneme adli eserinde; diinyadaki gida
miktarinin aritmetik, niifusun geometrik olarak arttigini, bu nedenle ileride kisilerin gidaya erisemeyerek agliktan 6lecegini ifade
etmistir. Karl Marx 1867'de Das Kapital adli kitabinda; yoksulluk ve agligin niifus artisinin degil, kapitalist ekonomik diizenin bir
sonucu oldugunu iddia etmis, zenginlik adil paylasildiginda, gidanin tiim niifusa yetecegini savunmustur (Sabbag, 2020, s. 37).
Maslow'un Ihtiyaglar Hiyerarsisinde' de gida ilk basamak ihtiyaglar arasinda yer almaktadir. Bunu destekler nitelikte Yildirim ve
Cobanoglu (2021) hane halki harcamalarinda en fazla payin barinma ve beslenmeye ayrildigina isaret etmislerdir. Kisiler ve
iilkeler gida temini konusunda bircok savaslar, anlagmalar, arastirmalar ve kesifler yapmistir. Ozellikle kuraklik, sel, biiyiik
yanginlar, depremler, savaslar ve salgin hastaliklar toplumlarin gidaya erisim sorunlarint da beraberinde getirmektedir (FAO,
2015). Sahip olduklari cografi konum geregi kendi gidalarmi iiretemeyen {ilkeler, diger iilkelerden ithalat yaparak bu
gereksinimlerini karsilama yoluna gitmektedirler." Ancak kaynak iilkelerde yasanabilecek sorunlar, diger iilkelere yonelik gida
tedarik zincirinde de bozulmalara sebep olabilmektedir. Ornegin; Brezilya'daki kétii hava kosullar1 ve konteyner kithgi nedeniyle
diinya genelinde kahve fiyatlar1 2021 yilinda %300 artmistir (GEP, 2021; Indigo, 2021). Benzer sekilde Aralik 2019'da Cin'in
Wauhan sehrinde bag gosteren ve tiim diinyayi 2 yil boyunca etkileyen COVID 19 salgini, Cin merkezli tedarik zincirinde ciddi
bozulmalara sebep olmustur (Sombultawee, Lenuwat, Aleenajitpong ve Boon-itt, 2022, s. 1-2).

Rusya'nin 24 Subat 2022'de Ukrayna'y1 isgale baslamasimin kiiresel gida tedarikinde yaratacagi etkiler hentiz tam olarak tahmin
bile edilememektedir. Diinyadaki en verimli topraklarin tigte biri Ukrayna'da bulunmakta olup, bu tilkenin ihracatinin %45'ini
tarimsal tiriinler olusturmaktadir. Rusya, diinyanin en biiyiik bugday ihracatgisi iken, Ukrayna da bu alanda besinci sirada yer
almaktadir (Smnmaz, 2022). Rusya ve Ukrayna diinya bugday ihracatinin %34.1'ini, arpa ihracatinin %26.8'ini, aygicegi
ihracatinin %23.9'unu ve musir ihracatinin %17.4'tint gergeklestirmekte olup 26 {ilke bugday ithalatinin en az yarisini bu iki
tilkeden karsilamaktadir. Diinya ay¢igegi yagi talebinin %72.7'sini Rusya, %49.6'sin1 Ukrayna karsilamaktadir. Ukrayna; Avrupa
Birligi (AB), Cin, Misir ve Libya dahil Kuzey Afrika tilkelerinin en 6nemli tahil tedarik¢ilerindedir (Yavuz, 2022). Liibnan
bugday ithalatinin %70'ini Ukrayna'dan gerceklestirmektedir (Sabaghi, 2022). Misir; bugday ihtiyacinin %85'ini, ay¢igegi
gereksiniminin %73'tinii Rusya ve Ukrayna'dan temin etmektedir (Tanchum, 2022).

Diger yandan Rusya ve Belarus tarimsal girdiler i¢in de 6nemli bir kaynak durumundadir. Rusya kiiresel dogalgaz ihracatinin
%20'sini gerceklestirirken, AB tilkelerinin dogalgaz talebinin %40'1 Rusya tarafindan karsilanmaktadir. Amonyak ve tire gibi
azotlu giibrelerin tiretimi i¢in de 6nemli bir girdi olan dogalgaz tedarikinde yasanabilecek sorunlar, kiiresel tarim tirtinleri
iretimini yakindan etkileyecektir (Glauber ve Laborde, 2022). Bu eksende Rusya kiiresel azotlu giibre ihracatinin %15'ini,
potasyumlu giibre ihracatinin %17'sini gergeklestirirken, kiiresel potasyum talebinin %16'sin1 da Ukrayna krizinde Rusya'nin
yaninda yer alan Belarus karsilamaktadir. AB iilkelerinin nitrojen giibresi talebinin %33.5'ini, potasyum giibresi talebinin
%60.6'si1 Rusya ile Belarus'un karsiliyor olmasi, AB iilkelerinin tarim iiriinleri tiretiminde de bu tilkelere ne kadar bagimlt
oldugunu goéstermesi agisindan 6nemlidir. Benzer sekilde bu iki giibreye olan ihtiyacini; Orta Afrika Cumbhuriyeti %94.5'ini,
Nijerya %65.1'ini, Kazakistan %64.7'sini, Ukrayna %60'n1, Brezilya %32.6'sin1, Cin %22.4'tnii, ABD %16.9'unu ve Hindistan
%15.6'sin1 Rusya ve Belarus'tan karsilamaktadir. Turkiye de nitrojen giibresi ihtiyacinin %5.7'sini, potasyum giibresi ihtiyacinin
%69.3"tinii Rusya ve Belarus'tan ithal etmektedir. Bu durum, savasin uzamasi durumunda diinya genelindeki tarimsal iiretimde de
ciddi verim ve rekolte kayiplart yasanabilecegini gostermektedir (Yavuz, 2022).

Tiirkiye 2021 yilinda diinyadan aldig1 9.8 milyon tonluk bugdayin %64.6'sin1 Rusya'dan, %13.4'tnii Ukrayna'dan alirken, 668
bin ton aygicegi ithalatinin %50.6'sin1 Rusya'dan, %14.6'sin1 Ukrayna'dan temin etmistir. Yine 2021'de aldig1 820 bin ton ham
aycicegi yaginin %65.5'ini Rusya'dan ithal etmistir. Bu gostergeler Rusya'nin Ukrayna'y1 isgalinin hem Tiirkiye'nin hem de diger
iilkelerin bu iirtinlere erisiminde sorunlar yaratacagini agik¢a gostermektedir (BBC, 2022).

Bu ¢alismada diinya ticaretinde stratejik dneme haiz olan ve Rusya'nin Ukrayna'ya miidahalesi ile birlikte tedariki konusunda
kaygilarin beslendigi gida fiyatlarini etkileyen parametreler ele alinmistir. Bu sebeple, diinyada gida fiyatlarinda yasanan
degisimlerin nedenlerini ortaya ¢ikarabilmek igin 1990:01-2022:M04 donemi verileri kullanilarak, ampirik analizler
gergeklestirilmistir. Gida fiyatlarmin temel belirleyicileri olarak; ham petrol varil fiyatlari, tirtin arzlar1 ve giibre fiyatlari
kullanilmistir. Analizler; tahil, stit tirtinleri, et, yemeklik yag ve seker i¢in ayr1 ayri gergeklestirilmistir. Analizlerde Enders ve Lee
(2012) Fourier ADF birim kok testi, Solarin (2019) Fourier Bootstrap ARDL yontemi ve Nazlioglu vd. (2016) Fourier Bootstrap
Toda-Yamamoto nedensellik testi gibi oldukga giincel ve giiclii yontemlerden yararlanilmistir. Calismanin ikinci boliimiinde;
diinyadaki gida fiyatlar1 degisiminin boyutlar1 ve nedenleri ele alinmus, tigtincii boliimiinde; literatiir taramasi 6zeti sunulmus,
dordiincii bolimiinde; veri seti, yontem ve analizlere yer verilmistir. Sonug ve 6ngoriiler ile caligma tamamlanmistir. Ele alinan
bu yasamsal konu ve kullanilan analiz yontemleri itibariyle bu ¢alismanin literatiire ve ekonomik paydaslara 6nemli katkilar
sunacagi beklenmektedir.
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2.DUNYA GIDA FIiYATLARINDAKI DEGiSIM VE NEDENLERi

Birlesmis Milletler Gida ve Tarim Organizasyonu (Food and Agriculture Organization: FOA) tarafindan, 2014-2016 ortalamasi
100 olacak seklinde hazirlanan reel gida fiyatlar1 endeksindeki degisimler Grafik 1 yardimiyla incelenebilir.

Tias

Kaynak: FOA (2022).
Grafik 1. Diinyada Reel Gida Fiyatlarindaki Degisimler
Chart 1. Changes in Real Food Prices in the World

Grafik 1'den goriildiigii tizere gida fiyatlar1 1990'dan bu yana en yiiksek seviyesine Nisan 2022'de ulasmistir. Gida triinleri
arasinda fiyati en fazla artan ise yag olmustur. Oyle ki yag fiyatlar1 2019 sonundan Nisan 2022'ye kadar %156.2, Ocak-Nisan 2022
araliginda %27.8 artmistir. Seker fiyatlar1 2011'deki tepe seviyesinin altinda yer alirken, et tirtinlerindeki artis da gorece diisiik
kalmistir. Ama tahil ve siit Girtinlerinde hizli bir atig yasandig1 ortadadir. Nisan 2021/ Nisan 2022 déneminde gida fiyatlari en fazla
artan iilkeler Cizelge 1'de yer almaktadir.

Cizelge 1. Gida Fiyatlar1 En Fazla Artan Ulkeler (Nisan 2021/ Nisan 2022)
Table 1. Countries with the Most Increasing Food Prices (April 2021/ April 2022)

- Son 1 Yildaki Gida - Son 1 Yildaki Gida
Sira No Ulke Enflasyonu (%) Sira No Ulke Enflasyonu (%)

1 Venezuela 193 12 Burkina Faso 25.7
2 Zimbabve 104 13 Ukrayna 224
3 Tirkiye 89.1 14 Litvanya 21.7
4 Arjantin 62.1 15 Bulgaristan 21.3
5 Iran 43.5 16 Giircistan 21.3
6 Etiyopya 42.9 17 Rusya 20.48
7 Angola 304 18 Paraguay 19.8
8 Moldova 30.2 19 Nijerya 18.37
9 Gana 26.6 20 Kazakistan 17.9
10 Kolombiya 26.17 ABD 9.4

11 Misir 26 Avrupa Birligi 8.64

Kaynak: Trading Economics (2022).

Tablo 1'e goére Venezuela ve Zimbabve'den sonra en yiiksek gida enflasyonunun %89.1 ile Tiirkiye'de oldugu goriilmektedir.
Nisan 2022 itibariyle yillik genel enflasyon (TUFE) Venezuela'da %284.4 (VOA, 2022) ve Zimbabve'de %96.4 (Yenigag, 2022)
olup, bu tilkeler zaten yiiksek enflasyonla ugrasirken, Tiirkiye'nin gida enflasyonunda bu iilkelere yaklagmis olmasi dikkate deger
bir gelismedir. Subat 2022'den beri savasin yasandig1 Ukrayna'da %22.4, Rusya'da %20.48 olan gida enflasyonunun Tiirkiye'de
bu kadar yiiksek olmasinin baska agiklamalar1 olmasi gerekmektedir. Bu sebepler agagida incelenmistir.

Kur Degisimleri

Ulkelerin ulusal paralariin deger kayb1 (nominal kur artislar1) gida fiyatlar1 i¢in 6nemli bir etkendir. Ciinkii Grafik 1'de yer alan
artislar, ilgili tirtinlerin ABD Dolari cinsi fiyatlarinda yasanan artiglart gostermekte olup, ABD Merkez Bankas1 FED'in Kasim
2021'den itibaren uygulamaya basladig1 parasal sikilagtirma politikasi nedeniyle ABD Dolar enkdesinin artmasi (degerinin
artmasi) ile sonuglanmistir.
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Turkiye, Arjantin ve Endonezya gibi tilkelerin ulusal paralarinin ABD Dolar1 (USD) karsisinda deger kaybetmesi nedeniyle
Tiirkiye, Arjantin ve Endonezya gibi iilkeler soz konusu gida fiyat artiglarini ¢ok daha siddetli bigimde hissetmektedir. Son 1 y1llik
donemde (30 Nisan 2021-30 Nisan 2022) tilkelerin ulusal paralarmin degerinde ve gida fiyatlarinda yasanan degisimler Grafik

2'de yer almaktadir.
3
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Kaynak: Investing (2022a, ..., 2022s), Trading Economics (2022)
Grafik 2. Ulkelerin Ulusal Paralarmin Degerinde ve Gida Fiyatlarinda Yasanan Degisimler (Mayis 2021-Nisan 2022, %)
Chart 2. Changes in the Value of National Currency and Food Prices of Countries (May 2021-April 2022, %)
Bu grafige gére Venezuela'daki gida fiyatlari artisi, kur artisinin ¢ok ¢ok tizerinde olup, bu tilkedeki gida fiyatlar artisinin baska
bir ¢aligsmada ayrica ele alinmasinda yarar vardir. Zimbabve ve Tiirkiye'deki kur artislari ile gida fiyatlari artiglart arasinda yakin
bir etkilesim olup, kur artisinin, gida fiyatlari i¢in 6nemli bir belirleyici oldugu diisiiniilmektedir. Bu iilkelerden iran sabit kur
rejimi, Arjantin, Moldova, Gana, Misir ve Nijerya kontrollii dalgal1 kur rejimi uyguladiklari igin o tilkelerdeki kur degisimleri ile
gida fiyatlari arasinda tam bir korelasyon aramak anlamsiz olacaktir. Bu nedenle geri kalan tilkelerde kur degisimi ile gida fiyatlari
degisimi arasindaki korelasyon katsayisi hesaplanmis ve 0.658 bulunmustur. Yani geri kalan 14 iilkede kur artiglar ile gida
enflasyonu arasinda pozitif ve gii¢lii bir iliski vardir. Demek ki bu tilkelerdeki gida enflasyonu aslinda iyi bir para politikasi ve kur

rejimi uygulamasi ile kontrol altina alinabilecektir.

Enerji Fiyatlari ve Tasima Maliyetlerindeki Degisimler
Bilindigi tizere son bir yilda bir yandan COVID 19 pandemisinin etkilerinin azalmasi ile birlikte artan enerji talebi, diger yandan

Rusya-Ukrayna krizine bagl olarak ortaya ¢ikan arz sorunlari nedeniyle diinyada enerji ve navlun fiyatlar1 da belirgin bicimde
artmistir. Enerji fiyatlar1 kisaca Brent Petrol (ham petrol, varil, $) ile dlgiilebilirken, navlun fiyatlari; Londra merkezli deniz
tasimaciligl ortalama fiyatlar1 ile hesaplanan Baltik Kuru Yiik Tasimaciligi Endeksi (Baltic Dry Index: BDI) ile
resmedilebilmektedir. Bu kapsamda Diinyadaki gida fiyatlari, Brent petrol fiyatlar1 ve BDI arasindaki iliskiler Grafik 3

kullanilarak incelenebilir.
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1]

Gada Fivat Endeksi (Sol Eksen) Brent Petrol (Sol Eksen) Baltik Kuru Yiik Indeksi

Kaynak: FAO (2022), Investing (20225, 2022t).
Grafik 3. Enerji ve Navlun Fiyatlari ile Gida Fiyatlar1 Arasindaki Etkilesim
Chart 3. Interaction between Energy and Freight Prices and Food Prices
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Bu grafige gore navlun ve petrol fiyatlari ile gida fiyatlar1 arasinda 2008-2009 déneminde tam bir esanli iligki varken, 2010-2015
doneminde sadece petrol fiyatlari ile gida fiyatlari arasinda bu iligski gozlenmektedir. 2016-2020 déneminde gida fiyatlarinin
navlun fiyatlar1 (Baltik Kuru Yiik Endeksi) ile uyumlu hareket ettigi, sonrasinda BDI diiserken, petrol fiyatlari ve gida fiyatlarinin
artig trendine girdigi goriilmektedir. Bu degiskenler arasinda gorsel olarak tespit edilebilen bu iligkiler, ¢alismanin ampirik analiz
kisminda ekonometrik olarak da ele alinmustir.

Ulkelerin Uyguladigi Korumaci Politikalar

Bu noktada tilkeler tedarik zincirinde yeni arayiglara girmisler, ancak tiim tilkeler 6nce kendi yurttaglarinin gidaya erigimini
glivenceye alabilmek i¢in korumaci politikalar uygulamaya baslamiglardir. Bu kapsamda Ukrayna; bugday, misir, aycicegi yagi
ve giibrede, Arjantin; soya yag1 ve kiispesinde, Macaristan; tahillarda, Endonezya; palm yaginda, Cezayir; seker bugday ve
aycicegi yaginda, Misir; bugday, mercimek ve fasulyede, Kamerun; misir, piring, dar1 ve sorgumda” ihracat yasaklari getirmistir.
Rusya da kendisine yaptirim uygulayan tilkeleri cezalandirmak i¢in seker, seker kamisi ve tahil ihracatinda kisitlamalara diger bir
ifade ile arz1 daraltmaya gitmistir. Bu durum yoksul {ilke vatandaslarinin gidaya erisimini daha da giiglestirecektir (HRW, 2022).
Diinyanin ikinci biiyiik bugday tireticisi olan Hindistan 14 May1s 2022 itibariyle bugday ihracatini yasakladi. Ciinkii Hindistan'da
etkili olan asir1 sicaklar, tarim sektdriinii olumsuz etkileyerek mahsul verim ve rekoltesini tehdit eder hale gelmistir. Zirai tiriin
rekoltesini tabiatinda olan iklim dengesizlikleri s6z konusu tedarik sorununun bityliimesine yol actig1 gdzlenmektedir. Erken
gelen sicak hava dalgasinin tarimi olumsuz etkiledigi tilkede, 1901'den beri gézlenen en yiiksek seviyelere erisen mart sicakliklari
nedeniyle bugday verimi oldukea diistii (Bloomberght, 2022).

Diger taraftan bu siirecte iilkelerin pazar paylarini kaybetme riskleri de bulunmaktadir. Ornegin; COVID 19 siireci basladiginda,
koronavirtise karst C vitaminin etkili oldugu (en azindan bagisiklik sistemini destekledigi) ortaya ¢ikinca, Tiirkiye limon
ihracatin1 yasaklamistir. Bunun tizerine ticari partnerler bagka iilkelerden limon almaya baslamislardir. Gelistirilen asilarin
etkisiyle 2022 yilinda Tiirk toplumunun limona olan talebi diismiis, ama tireticiler dis pazarlarini da kaybettikleri i¢in trettikleri
limonlari satamamuslardir (Seger, 2022).

ArzdakiDalgalanmalar
Arz-Talep Kanunu geregi, arz da fiyatlarin 6nemli bir belirleyicisidir. Bu kapsamda Arz -Talep Kanunu Grafik 4 yardimiyla
incelenebilir.

Kaynak: Dinler (2012: 78)

Grafik 4. Arz-Talep Kanunu
Chart 4. Law of Supply — Demand

Grafik 4-a)'da tarim triinleri arz1 azalarak S, konumuna geldiginde, talep sabit kalsa bile fiyatlar artarak P, seviyesine ¢ikacaktir.
Bu durumda tarim riinleri tiiketimi azalarak @, seviyesine inmis, ama fiyatlar artmistir. Arz degisiminin temel nedenleri; iklim
(yagis, ortalama sicaklik vb), tarim arazisi miktari, tarimsal {iretimde kullanilabilen giibre ve diger kimyasal miktari, tarimsal
tiretime yonelik tesvikler gibi faktorlerdir. Grafik 4-b)'de tarim tirtinleri arz1 degismeksizin, talep artmis ve D, konumuna gelmis
olsun. Bu durumda fiyatlar artarak P, seviyesine ¢ikacaktir. Son durumda tarim tirtinleri tiiketimi artarak Q, seviyesine ¢tkacaktir.
Talep artisinin baslica nedenleri; niifus artisi, gelir artisi ile zevk ve tercihlerde meydana gelen degisimlerdir. Diinya genelinde
temel gida tirtinleri arzindaki degisimler Grafik 5 kullanilarak incelenebilir.
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Yemeklik Yag S a t sit Crunleri

Kaynak: OECD (2022). Not: Verileri grafikte goriiniir hale getirebilmek igin iiretilen tahil ve siit iiriinlerinin
miktarlari 10 milyon ton seklinde diizenlenmisgtir.

Grafik 5. Diinya Genelinde Temel Gida Arzinda Yasanan Degisimler (Milyon Ton)
Chart 5. Changes in Worldwide Basic Food Supply (Million Tons)

Grafik 5'e gore 1990'dan itibaren diinyadaki yemeklik yag iiretimi hizla artmistir. 1990-2021 arasindaki 32 yillik donemde
yemeklik yag tiretimindeki artig %841 olmustur. Ayn1 donemde tahil Giriinlerindeki artig %44.6, siit tirinlerindeki artig %25.9,
seker {iretimindeki artis %18.8 iken, et iiretimindeki artis sadece %11.8 olmustur. lgili dénemde diinya niifusunun 5.28
milyardan 7.8 milyara ¢ikarak (World Bank, 2022) %48.9 arttig1 g6z 6niinde bulunduruldugunda, Grafik 4 — b'deki gibi gida
fiyatlarinin artmasi kaginilmaz olmaktadir.

Kiiresel Istnma

Gliniimiizde gida fiyatlarinda yasanan artisin en 6nemli nedenlerinden biri, panel a'da oldugu gibi, gida arzinin diismesidir.
Bunun en 6nemli nedeni de 24 Subat 2022'de baslayan Rusya'nin Ukrayna'y1 isgali ve buna bagl olarak diinyada baglayan gida
ihracati kisitlamalaridir. Ama konu biraz daha genis bir pencereden ele alindiginda gida arzini etkileyen bircok faktor
bulunmaktadir. Bunlar arasinda; kiiresel 1sinmadan, tarim arazisi miktarina, tarim {iriinleri iireticilerine sunulan destek
miktarindan, giibre fiyatlarinda yasanan degisimlere kadar pek ¢ok faktor sayilabilir. 1984-2022 arasinda kiiresel 1sinmada
yasanan degisim, NASA'dan alinan asagidaki grafikler yardimiyla incelenebilir.

1884 Yili 1934 Y1l

1984 Yili 2021 Yili

Kaynak: NASA (2022).
Grafik 6. Kiiresel Isinma Seviyesi
Chart 6. Global Warming Level
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Grafik 6'ya gore 1984'ten 2021 yilina kadar gecen siirede kiiresel 1s1nma cok 6nemli derecede artmistir.” Bu durum diinyanin
alacagi yagis miktar1 ve bu yagislarin dagilimindan, topragin su tutabilme siiresine, yeryiizii sularinin buharlasma hizindan,
mevsimlerin ortalama siiresine kadar pek ¢ok seyi etkilemektedir. Bu degisimler de bitkilerin gelisim ve verimliligine etki
etmektedir. Diinya genelinde tarimsal iiretimde kullanilan arazi miktarindaki (milyon hektar) ve gida fiyatlarindaki degisimler
Grafik 7 kullanilarak incelenebilir.

Grafik 7'ye gore diinyadaki tarim arazileri hizla azalmaktadir. Son 46 yilda diinyadaki tarim arazilerinin %23'ten fazlas1 baska
amaglarla kullanilir hale gelmistir. Elbette ki bu da tarimsal tiriin arzini ve {irlin fiyatlarini etkilemektedir. Grafikte tarim arazileri
miktari ile gida fiyatlar1 arasindaki zit yonlii hareket, gida fiyatlart artis1 sorunun 6nemli bir kaynaginin, tarimsal {iretimde
kullanilabilen arazi miktarindaki diigiis oldugunu agik¢a ortaya koymaktadir.

Tarim Politikalar:
OECD iilkelerinde tarim tirtinleri tireticilerine sunulan destek miktar: (Milyar Dolar) ve diinya gida fiyatlar: Grafik 8 kullanilarak
incelenebilir.

Tesvile Miktar: (Sol Elise Grda Fivatlar Endel

Kaynak: OECD (2022), FAO (2022).

Grafik 7. OECD Ulkelerinde Tarim Uriinleri Ureticilerine Sunulan Destek Miktar1 ve Gida Fiyatlar1 Endeksindeki Degisimler
Chart 7. Amount of Support Provided to Agricultural Producers in OECD Countries and Changes in Food Price Index

Bu grafige gore diinyada tarimsal {iretime yapilan tesviklerin arttigi 1996-2001 doneminde gida fiyatlar1 da hemen diismeye
baglamistir. Tesviklerin azaldig1 2005-2014 doneminde gida fiyatlarinda ciddi artislar gortilmiis, sonrasinda artan tesvik miktari,
gida fiyatlarinda diisiisii beraberinde getirmistir. Demek ki gida fiyatlarini disiirmenin 6nemli bir vesilesi, tarimsal tiretime
yapilacak desteklerin artirtlmasidir. Giibre fiyatlarinda yasanan degisimlerle gida fiyatlar1 arasindaki etkilesim Grafik 8
yardimiyla incelenebilir.

1 {Sol Eksen)

Kaynak: OECD (2022), FAO (2022)
Grafik 8. Giibre Fiyatlarinda Yasanan Degisimlerle Gida Fiyatlar1 Arasindaki Etkilesim
Chart 8. The Interaction Between Changes in Fertilizer Prices and Food Prices
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Bu grafikte giibre fiyatlari ile gida fiyatlarinin esanli bicimde hareket ettikleri goriilmektedir. Demek ki giibre fiyatlarindaki artig
da gida fiyatlar1 i¢cin onemli bir etmendir. Tiirkiye'de Mayis 2021-Mayis 2022 déneminde giibre fiyatlart %600 artmis olup
(Tepeli, 2022), giintimiizde iilkede yasanan gida fiyatlar1 enflasyonunun 6énemli bir nedeninin giibre fiyatlarinda yasanan bu
artiglar oldugu soylenebilir.

Diinya Gida Arzimn Belirli Ulkelerde Merkezilesmesi

Son dénemde gida fiyatlarinda yasanan hizli artigin 6nemli bir nedeni de tahil ve Aycigek yagi gibi belirli tiriinlerin tiretiminde
Rusya ve Ukrayna gibi sinirlt sayida tilkenin diinya tiretiminin biiyiik bir kismini domine ediyor olmasidir. Buna 6rnek olarak
bugday tiretiminde tilkelerin paylar1 Grafik 9 kullanilarak incelenebilir.

Kaynak: OECD (2022), FAO (2022).
Grafik 9. Diinyadaki Baslica Bugday Uretim Merkezleri
Chart 9. Major Wheat Production Centers in the World

Bu grafige gore diinyadaki bugday tiretiminin ¢ogu Avrupa Birligi, Cin, Hindistan, Rusya ve Ukrayna'da gergeklesmektedir.
Bunlardan Cin, Hindistan ve Avrupa Birligi'nin {iretimi biiyiik oranda kendi niifuslar1 i¢in kullanilmakta olup, geriye bugday
ihracatgisi olarak siirli sayida tilke kalmaktadir. Bu durum Grafik 10'de daha net ortaya ¢ikmaktadir.

Kaynak: OECD (2022), FAO (2022).
Grafik 10. Diinyadaki En Onemli Bugday ihracatgilari
Chart 10. The Most Important Wheat Exporters in the World

Bu grafikten de goriildiigii tizere Rusya ve Ukrayna diinyanin en dnemli bugday ihracatgilari olup, bu tilkelerde ¢ikar bir sorun,
tiim diinyanin bundan etkilenmesine neden olmustur. Tahildaki toplulasmanin daha ileri sekli, Grafik 11'de yer alan bitkisel yag
ihracatinda kendini gostermektedir.
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Kaynak: OECD (2022), FAO (2022).

Grafik 11. Diinyadaki En Onemli Bitkisel Yag Ihracatgilari
Chart 11. The Most Important Vegetable Oil Exporters in the World

Bu grafikte diinyadaki en onemli bitkisel yag ihracat¢ilarinin Endonezya ve Malezya oldugu, onlart Ukrayna, Rusya ve
Kanada'nin takip ettigi gériilmektedir. Bu tilkelerde yasanan/yasanabilecek ekonomik ve siyasi sorunlar, tiim tilkelerin yemeklik
yaga erisimini gliclestirecektir/giiclestirmistir. Bu nedenle temel gida maddeleri tiretiminde diinyadaki dagilimin biraz daha
yaygin hale getirilmesinde yarar vardir. Bu konuda Diinya Bankas1 ve Birlemis Milletler gibi uluslararasi kurumlarim inisiyatif
almalari yararli olacaktir.

Insanlik tarihi krizlerden dersler gikarilmasi ve yeni yollar bulunmasi rnekleriyle doludur. Ornegin; ABD'nin Brezilya'ya
1973'te uyguladig1 soya kisitlamasi Brezilya'y1 giiniimiizde en 6nemli soya treticilerinden biri haline getirirken, Rusya'nin
Afganistan'1 isgali sonrasinda ABD'nin bu tilkeye yonelik uyguladigi bugday ambargosu, Rusya'y1 giiniimiizde dinyanin 6énemli
bir bugday tireticilerinden biri haline getirmistir (Yavuz, 2022). Rusya-Ukrayna savasi da iilkelere yeni arz ve tedarik kaynaklari
yaratacaktir.

3.LITERATUR iINCELEMESI

Yapilan literatiir taramasinda bu arastirmada ele alinan konuyla iliskili olabilecek ¢ok kisith birkag ¢alismanin yayinlanmig
oldugu goriilmistiir. Yakin tarihli ¢aligmalardan birini Huh, S., ve Park C. (2013) basta 11 Asya {ilkesi olmak {izere toplam 43
ilkeyi kapsayan genis drneklem i¢in 1995-2011 yillar1 i¢in VAR analizini kullanarak ger¢eklestirmislerdir. Yazarlar ¢caligmada
ele alinan donem ve 6rneklem i¢in gida fiyatlarinin kiiresel soklardan ziyade, bolgesel soklardan daha ¢ok etkilendigi bulgusuna
ulagsmislardir. Diger bir ifadeyle, geleneksel inanisin aksine iilke gida fiyat soklarinin kiiresel ekonomiyi az etkilemektedir.
Gombkoté (2019), diinya gida fiyatlarinda artisin sebeplerini sorun agaci olarak isimlendirdigi tablolar ile sematize etmistir. Ana
hatlariyla, yazar calismasinda gida fiyatlarindaki artigin kaynagini arz-talep dengesizliklerine dayandirmistir. Arastirmact
kiiresel olcekte gida arz ve talebinin birgok faktérden etkilendigine deginmistir. Buna gore, talebi etkileyen en 6nemli
faktorlerin; tim diinya genelinde goriinen niifus artigina sehitlerin de eslik etmesidir. Ayrica soz konusu talep, gelismekte olan
ilkelerdeki gelir diizeyi artislari ve i¢ go¢ hareketlerinden de dnemli 6l¢iide etkilenmektedir. Arzi etkileyen faktorlere gerekee
olarak; tarimsal {irlin verimindeki diistisleri, tarim sektoriinde diisiik verimlilik seviyesini, olumsuz hava kosullarini ve artan
biyoyakit iiretimi nedeniyle tarim arazilerindeki azaliglar1 gostermistir. Guo ve Tanaka (2020), mevcut literatiiriin gida
fiyatlarinda yasanan oynakligin belirleyicilerinin neler oldugunun arastirilmadigini belirtmislerdir. Bu noktadan hareketle
arastirmalarini global etkilerin yerel fiyatlara nasil yansidigina yonlendirmislerdir. Diinya bugday, piring ve musir fiyatlarindaki
oynakligin i¢ piyasalara yansimalarint GARCH yo6ntemini kullanarak modellemislerdir. Buna gore iilkelerin bu gida
maddelerinde kendi kendilerine yeterli olmas1 durumunda kiiresel oynakliktan etkilenmeyecegine deginmislerdir. Piringten
farkli olarak, misir ve bugdaymn birbirinin ikamesi olarak kullanilmalar1 sebebiyle kiiresel oynakliktan daha ¢ok etkilendikleri
bulgusuna ulagsmislardir.
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4.ANALIZ

Veriler

Calismada gida fiyatlarinda yasanan degisimlerin nedenlerini ortaya g¢ikarabilmek i¢in FAO (2022)'den alinan gida fiyatlari
endeksleri (Food Prices Inex: FPI), Investing (2022t)'den alinan Brent Petrol Varil Fiyatlar1 (PET, Dolar), OECD (2022)'den
alinan gida arz miktarlart (SUPL, Milyon ton) ile Giibre Fiyatlari (FERT, Dolar) verileri kullanilmigtir. Calismada 1990:01-
2022:M04 donemi verileri kullanilmis olup, biitiin verilerin logaritmasi alinip, mevsimsel diizeltmeler yapilmustir.

Calismada kullanilan ampirik model asagida yer almaktadir.

InFPIl, = ay + a InPET; + a, LnSUPLy + a3 LnFERT, + & (1)

Petrol fiyatlar1 ve giibre fiyatlarindaki artislarin kiiresel gida fiyatlarini da artirmasi beklendigi i¢in analiz sonucunda o, ve a, 'tin
pozitif ¢ikmasi beklenmektedir. Artan arz miktarinin gida fiyatlarini diistirmesi beklendigi i¢in a, sifirdan kiigiik ¢ikmalidir. Bu
konuda 6nsel bir fikir vermesi a¢isindan korelasyon matrisi tiretilmis ve Cizelge 1'de sunulmustur.

Cizelge 1. Korelasyon Matrisi
Table 1. Correlation Matrix

Tahil Fivatlan Siit Uriinleri . . Yag Fiyat Seker Fiyat

Endeksi Fiyat Endeksi F}’;f; Endeksi Endeksi Endeksi
(FPIoppiq;) (FPIpqipy) FPluear) (FPIgy) (FPIsygap)
PET 0.89 (0.00) 0.91 (0.00) 0.80 (0.00) 0.85 (0.00) 0.83 (0.00)
SUPL 0.84 (0.00) 0.82 (0.00) 0.89 (0.00) 0.73 (0.00) 0.70 (0.00)
FERT 0.90 (0.00) 0.89 (0.00) 0.81 (0.00) 0.82 (0.00) 0.79 (0.00)

Bu gizelgeye gore petrol ve giibre fiyatlarindaki artiglar gida tiriinleri fiyatlarini beklentilerle uyumlu sekilde artirirken, arzdaki
artislar, beklenenin aksine fiyatlar1 azaltmayip, artirmistir. Denklem (1)'de yer alan ampirik model tahul, siit tirtinleri, et, yemeklik
yag ve seker i¢gin ayr1 ayri tahmin edilmistir.

Birim Kok Testi

Bu ¢alismada analiz dénemi olduk¢a uzun olup, bu dénemde diinyadaki gida, petrol ve giibre fiyatlarini ve gida arzini etkileyen
cok sayida olay gercgeklestigi igin seride yonii ve tiirii 6nemli olmayan ¢ok sayida yapisal degisime izin veren, Enders ve Lee
(2012) ¢alismast ile giindeme gelen Fourier ADF birim kok testinin kullanilmast tercih edilmistir. Bu yontemde serideki yumusak
yapisal degisimleri g6z 6niinde bulundurarak birim kok sinamasi yapabilmek icin Dickey ve Fuller (1981) tarafindan gelistirilen
ADF birim kok testine Fourier fonksiyonunu ilave edilmistir. Dickey ve Fuller (1981) ADF testinde basit¢e asagidaki fonksiyonu
temel almistir:

ye=a(t) + py,q +yt+ & )

Burada o(t)’yi t’nin deterministik bir fonksiyonu olarak ele alan Enders ve Lee (2012: 196), bu fonksiyonu Denklem (3)'teki gibi

tanimlamistir:
n

a(t) = ag + Z apsin(2wkt/T) + Z Brcosukt/T); n<T/[2 3)

k=1 k=1

Bu denklemde n; yaklasimda yer alan frekanslari (frequencies contained in the approximation) k; belirlenen frekans (particular
frequency) sayisini ifade etmektedir. Enders ve Lee (2012: 197) frekans sayisini teke diisiirip, serinin birinci dereceden farkini da

alarak agagidaki nihai denkleme ulagmistir (Aydin, 2020: 267): »

Aye = pye_q + ¢y + ot + cgsin(2mkt /T) + c4cos(2mkt /T) + Z c5iAye_; + e )
i=1

Burada birim kok i¢in sinanacak bos hipotez “p=0 birim kok” seklinde iken alternatif hipotezi “p <0; yumusak yapisal kirilmalarin
varligi kosulu altinda duragan” bigimindedir. Fourier fonksiyonunun (trigonometrik terimlerin) birim kék smamasinda
kullanilmasinin anlamliligini sinayabilmek i¢in smanacak bos hipotez “c,=c,=0;Fourier terimleri anlamsiz” seklinde iken
alternatif hipotezi “c,#c,#0 Fourier terimleri anlamli” bigimindedir. Enders ve Lee (2012: 197) bu yontemde Fourier terimlerinin
anlamli ¢ikmasi halinde Fourier ADF birim kok testinin, aksi takdirde ADF birim kok testinin kullanilmasini 6nermistir. Birim
kékm ve Fourier terimlerinin anlamliligini siayabilmek (F) i¢in gerekli kritik degerler Enders ve Lee (2012: 197) Cizege
lave e verilmistir.
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Enders ve Lee (2012: 197) Denklem (5)'te yer alan frekans sayist i¢in k= 1, ..., 5 degerler verilmesini ve her bir tahmine ait Kalint1
Kareler Toplaminin (KKT) elde edilmesini, KKT'nin minimum oldugu durumdaki £’ nin optimum frekans sayist olacagini ifade
etmistir. Fourier ADF yumusak yapisal kirilmali birim kok testinin sonuglar1 Cizelge 2'de yer almaktadir.

Cizelge 2. Fourier ADF ve Klasik ADF Birim Kok Testi Sonuglari
Table 2. Fourier ADF and Classical ADF Unit Root Test Results

Fourier ADF ADF
Diizey Birinci Fark Diizey Birinci Fark
k F P Tore k F p TpFe
FPI prear 2 404 4 -522% - - - - -2.04 (0.57) -10.42* (0.00)
FPIp gy 2 267 4 464% - - - - -3.40%** (0.05) -
FPIypar 2 291 4 319 2 4 9.98% 2.84(0.18) -12.26* (0.00)
FPI,,; 2 427 4 -434%x - - - - -2.36 (0.39) -15.30* (0.00)
FPIgycar 2 395 3 -564% - - -3.23%%* (0.07) -
PET 1 257 4 -3.18 2 3 -11.13% -2.82(0.18) -14.80* (0.00)
SUPLcirpaL 1 262 4 -455% - - -1.93 (0.63) -19.45* (0.00)
SUPLparry 2 194 4 -3.60 2 4 -529% -1.90 (0.64) -19.68* (0.00)
SUPLygar 3 093 4 -585% - - - - -1.86 (0.67) -19.63* (0.00)
SUPL,,, 5 401 4 -12.12% - - 226 (0.45) -19.61* (0.00)
SUPLgycar 2 180 3  -641% - - - - -1.72(0.73) -19.38* (0.00)
FERT 1 273 4 -513* - - - - -1.35(0.87) -8.25* (0.00)
E)r};};k Testi %1 %5 %10 F Tes~ti Kri tlk %1 %S %10
-4.57 -3.99 -3.67  Degerleri 117883 762

Degerleri

Not: k; optimum frekans sayisini, F ilgili frekansin anlamliligini test eden istatistigi, p; optimum gecikme uzunlugunu ifade etmektedir. *, ** ve
**%961, %5 ve %10 anlamhilik diizeyini gostermektedir. ADF testinde optimum gecikme uzunlugu AIC've gére belirlenmistir. F testi kritik
degerleri Endersve Lee (2012: 197) Tablo 1a'dan T=200 i¢in almmustr.

Biitiin seriler i¢in elde edilen frekans sayisina sahip trigonometrik bilesenler istatistiksel olarak anlamsiz ¢ikmistir. Ciinkii elde
edilen F istatistikleri, en kiigiik F kritik degerinden bile daha kii¢iik olup, Fourier terimlerinin anlamsiz oldugunu ifade eden H,
hipotezi reddedilememistir. Enders ve Lee (2012'ye gore boyle durumlarda Fourier ADF degil, klasik ADF testine bakilir. ADF
testine gore ise ve serileri diizey degerlerinde duragan olup I(0) olarak siniflandirilirken, diger seriler
diizeyde degil, birinci farkta duragan oldugu i¢in bu seri ¢alismada I(1) olarak siniflandirilmustir.

Fourier Bootstrap ARDL Yéntemi ile Esbiitiinlesme Sinamasi ve Regresyon Analizleri

Denklem (1)'de yer alan serilerin hepsi I(1) olmadig1 i¢in Engle ve Granger (1987) veya Johansen (1988) esbiitiinlesme testleri
kullanilamamaktadir. Siit irtinleri ve seker i¢in kullanilacak modellerde bagimli degisken I(0) oldugu i¢in Pesaran, Shin ve Smith
(2001) tarafindan gelistirilen Sinir Testi de kullanilamaz. McNown vd. (2018: 1509) bagimli degiskenin I(0) oldugu duruma,
“dejenere durum” adin1 vermis ve bagiml degiskenin I(0) oldugu durumda esbiitiinlesmenin varligini sinayabilmek igin kritik
degerlerin bootstrap simiilasyonu ile iretilmesini 6nermis ve bu yonteme Bootstrap ARDL adini vermiglerdir. Sam vd. (2019) ise
bu dejenere durumu ortadan kaldirabilmek amaciyla Genisletilmis (Augmented) ARDL (AARDL) yontemini gelistirmistir.
Ancak bu yontemde esbiitiinlesme vektoriindeki yumusak yapisal degisimler goz 6niinde bulundurulamamaktadir. Solarin
(2019) Bootstrap ARDL'ye trigonometrik bilesenleri de ekleyerek Fourier Bootstrap ARDL y6ntemini ortaya ¢ikarmustir. Artik
bu yontemlerde bagimli degiskenin I(0) olmasina izin verilmekte ve esbiitiinlesmenin varligini ti¢ farkli testin ortak sonucuna
baglanmaktadir. Bu kosullar modeli takiben agagida ele alinmistir. Calismada AARDL yontemini uygulayabilmek i¢in kullanilan
modeller asagida yer almaktadir:
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p—1

Pl

p—1 p—1
AFPI, = B, + Z ByiAFPL_; + N APET,_; + D) SUPLy_; + ? Ba AFERT,_;
j=0

j=1 j=0

+ BsFPl_y + BoPET,_y + B-SUPL._, + BgFERT_, + |

®)

Bu modellerde yer alan p optimum gecikme uzunlugudur. Denklem (5)'te esbiitiinlesme iliskisinin varligin1 Fourier Bootstrap
ARDL yontemiyle sinayabilmek i¢in ti¢ farkli test yapilmalidir:

Bagimsiz ve bagimli degiskenlerin diizey degerlerinin bir donem gecikmelilerinin katsayilarina kisit uygulanarak yapilan
IO tosti. Bu testte sinanan hipotezler;

Ho: e = Bo =7 = fg = 0

Hy: s # fo %P7 % Pg# 0

t

Bagimli degiskenin diizey degerinin bir ddnem gecikmelisinin katsayisina kisit uygulanarak yapilan SeGHEIISIGIN testi. Bu

testte stnanan hipotezler;

Bagimsiz degiskenlerin diizey degerlerinin bir dsnem gecikmelilerinin katsayilarina kisit uygulanarak yapilan Finde pendent
testi. Bu testte stnanan hipotezler;

Hy: g # 7 # Py 7

Buii¢ kosula gére de H, hipotezi reddedilebilirse, esbiitiinlesme vardir (Pata, 2019, 2021). Bu ¢alismada Fourier Bootstrap ARDL
yontemi Denklem (5) kullanilarak uygulanmis ve elde edilen sonuglar Cizelge 3'te sunulmustur.

Cizelge 3. Fourier Bootstrap ARDL Egbiitiinlesme Testi Sonuglart
Table 3. Fourier Bootstrap ARDL Cointegration Test Results

Test Test Istatistigi %10 Krltlkgggerler ol

Fyperall 4. 73HH* 4.27 5.09 7.29

Tahil Ldependent -2.79%%* -2.30 -2.72 -3.34

Findependent 4. 14H%* 3.27 4.21 6.32

Foperan 5.25%%* 4.44 5.48 8.53

L SUE g ependent 316+ 22,66 310 391

Uriinleri N )

Findependent 4.26%%* 3.52 4.59 6.96

Foperan S.11%%* 4.47 5.52 7.75

Et Ldependent -3.69%* -2.37 -2.95 -3.90

Findependent 373k 3.18 4.00 6.02

Fyverall 4.94 %% 4.87 5.64 6.98

Yag Laependent =321 %% -3.13 -3.56 -4.22

Findependent 6.03%%* 541 6.30 8.36

Fm?era[! 4.77%%* 4.64 5.50 7.73

Seker Ldependent -3.25%k k% -3.24 -3.61 -4.44
_ Fidependens 416" 352 439 664
e ———————————

Not: **ve ***; [statistiksel olarak %5 ve %10 hata pay ile modellerde yer alan degiskenler arasinda esbiitiinlesmenin varhgini gostermektedir.
Bootstrap simiilasyonu i¢in 1000 dongii kullanilmistir.
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Cizelge 3'teki sonuglara gore; her iki model i¢in de ti¢ test istatistigine ait bos hipotezler en az %10 anlamlilik diizeyinde
reddedilmis ve modellerde bulunan serilerin esbiitiinlesme iligkisine sahip olduklarma karar verilmistir. Bu durumda yapilacak
uzun dénem ve kisa donem analizlerinde sahte regresyon sorunu meydana gelmeyecektir. Uzun ve kisa donem analizlerinde de
Fourier yapist korunmus (g6z 6niinde bulundurulmustur). Uzun donem analizi sonuglari Cizelge 4'te verilmistir.

Cizelge 4. Uzun Donem Analizi Bulgulari
Table 4. Long-Term Analysis Findings

Degisken Talil Siit Uriinleri Er Yag Seker
PET 0.50* (0.00) 0.03 (0.74) 0.61* (0.00) 0.11%%* (0.07) 0.59* (0.00)
SUPL -0.05%* (0.01) -0.13** (0.03) -0.10(0.88) -0.01***(0.06) -0.48** (0.02)
FERT 2.25* (0.00) 0.02 (0.90) -0.19(0.49) 0.44** (0.02) 2.40%** (0.09)

Model Dogrulama Testleri
R? 0.99 0.99 0.99 0.96 0.98
R? 0.98 0.99 0.99 0.94 0.95
F 102.82 (0.00) 279.79 (0.00) 296.78 (0.00) 45.85 (0.00) 37.79 (0.00)
bw 1.95 2.06 1.98 1.95 1.95
X 0.44 (0.80) 2.45(0.29) 0.47 (0.78) 0.76 (0.68) 4.48 (0.10)
XEor 1.36 (0.29) 5.93(0.72) 2.22(0.65) 6.04 (0.48) 2.25(0.13)
XhET 3.45(0.17) 45.72 (0.30) 44.34 (0.10) 74.49 (0.11) 72.05 (0.12)
Xir 6.03 (0.14) 2.92 (0.08) 0.64 (0.42) 2.26(0.13) 2.27(0.13)

L]
Not: *, **vye ¥*%: 951 %5 ve %10 hata payt ile katsayilarin anlamli oldugunu gostermektedir. Optimal gecikme uzunluklart AIC kullanilarak
belirlenmigstir. DW Durbin Watson otokorelasyon testini, X?sc; Breusch-Godfrey LM otokorelasyon testini, X*nor; Jarque-Bera normality testini,
X%uer; White degisen varyans testini ve X*rer; Ramsey-RESET model kurma hatas testini ifade etmektedir:

Cizelge 4'teki bulgulara bakildiginda; petrol fiyatlar1 %1 arttiginda diinyadaki tahil tirtinleri ortalama %0.50, et tirtinleri %0.61,
yemeklik yag %0.11 ve seker %0.59 daha pahali hale gelmektedir. Petrol fiyatlarina duyarliligi en yiiksek olan tirtinler; et, seker
ve tahillardir. Arzedilen tirtin miktar1 %1 arttiginda tahil fiyatlar1 %0.05, stit tirtinlerinin fiyat1 %0.13, yag fiyatlar1 %0.01 ve seker
fiyatlar1 %0.48 azalmaktadir ki bu durum; gida fiyatlarini diistirmenin yolunun daha fazla tiretimden gegtigini gostermektedir.
Arzi artirilarak fiyati en fazla distiriilebilecek tirtin; sekerdir. Onu siit tirtinleri ve tahillar takip etmektedir. Glibre fiyatlarindaki
%]1'lik artis tahil trtinleri fiyatin1 %2.25, yag fiyatlarini %0.44 ve seker fiyatlarin1 %2.40 oraninda artirmistir. Giibre fiyatlarina
duyarliligi en yiiksek olan iiriinler; seker ve tahillardir.

Kisa dénem analizi sonuglar1 Cizelge 5'de yer almaktadir. Bu analizlerde ECT nin katsayisinin isareti negatif ve istatistiki yonden
giivenilir bulundugunda, ilgili modeldeki hata diizeltme sisteminin ¢alistig1 ve elde dilen bulgularin giivenilebilir oldugu
degerlendirilmektedir (Dikmen, 2012: 332).
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Cizelge 5. Kisa Dénem Analizi Sonuglart
Table 5. Short-Term Analysis Results

Degisken Tahil Siit Uriinleri FEr Yag Seker

. -24422.73*
Sabit -31970.40%(0.00) 54535.35%(0.00) -14562.75%(0.00) (0.00) 129718.7* (0.00)
AFPI, 4 0.19 (0.11) 0.53* (0.00) 0.38* (0.00) 0.76* (0.00) -0.20 (0.22)
APET, -0.35* (0.00) 0.22* (0.00) 0.16* (0.00) - -0.20 (0.23)
APET, 4 0.04 (0.44) 0.44* (0.00) -0.39% (0.00) - 0.66* (0.00)
APET, 0.19% (0.00) 0.22** (0.02) -0.29% (0.00) - 0.37+% (0.02)
ASUPL, 0.01%++ (0.06) 0.006 (0.86) 0.17 (0.46) -0.002 (0.79) 0.04 (0.11)
ASUPL,_, 0.06* (0.00) -0.12%* (0.02) -0.37* (0.00) . -0.05%** (0.07)
ASUPL,_, 0.06%(0.00) -0.06%* (0.01) -0.35% (0.00) . -
ASUPL,_s 0.04* (0.00) -0.03** (0.02) 0.19%** (0.06) . .
AFERT, 0.63%++ (0.06) -0.08 (0.48) - 0.08 (0.67) 0.72* (0.00)
AFERT, 4 2.34* (0.00) -0.25 (0.11) - - 0374+ (0.09)
ECT,_, -1.02* (0.00) -1.75* (0.00) -0.89* (0.00) -1.29* (0.00) -0.32* (0.00)

Model Dogrulama Testleri

R? 0.87 0.95 0.95 0.75 0.87
R? 0.75 0.89 0.92 0.66 0.75
F 7.32 (0.00) 15.79 (0.00) 26.46 (0.00) 7.96 (0.00) 7.15 (0.00)
DW 1.95 2.06 1.98 1.95 1.95
X 0.44 (0.80) 2.45(0.29) 0.47 (0.78) 0.76 (0.68) 4.48(0.10)
Xior 1.36 (0.29) 5.93 (0.72) 2.22 (0.65) 6.04 (0.48) 2.25 (0.13)
Xier 3.45 (0.17) 45.72 (0.30) 4434 (0.10) 74.49 (0.11) 72.05 (0.12)
Xix 6.03 (0.14) 2.92 (0.08) 0.64 (0.42) 226 (0.13) 227 (0.13)

|
Not: * **ye *¥¥%: %] %5 ve %10 hata payt ile katsayilarin anlamli oldugunu géstermektedir. Optimal gecikme uzunluklart AIC kullamlarak
belirlenmistir. DW; Durbin Watson otokorelasyon testini, X?sc; Breusch-Godfrey LM otokorelasyon testini, X*nor; Jarque-Bera normality testini,
XZuer; White degisen varyans testini ve X?rr; Ramsey-RESET model kurma hatas testini ifade etmektedir.

Cizelge 5'teki kisa donem analizlerine gore; petrol fiyatlarindaki artis gida fiyatlarini yaklasik 1 ay gecikmeli olarak artirmakta
olup, en fazla artisin sekerde oldugu goriilmektedir. Arz artisinin fiyatlar: diisiirticti etkisinin et ve siit tirtinlerinde ortaya ¢iktig1
goriilmektedir. Gubre fiyatlarindaki artiglar ise en fazla tahil ve seker fiyatlarini artirmigtir. Bes gida tirtinii i¢in de hata diizeltme
terimlerinin katsayilar1 eksi ve istatistiksel yonden anlamli bulundugu i¢in modellerdeki hata diizeltme sistemi ¢alismaktadir ve
elde dilen bulgular giivenilebilirdir. Kisa donem sapmalari tahil, siit tiriinleri ve yagda bir aydan kisa bir siirede ortadan
kalkmaktadir. Bu da gida tirtinleri ile ilgili piyasalarin etkin calistigini gstermektedir.

Fourier Bootstrap Toda-Yamamoto Nedensellik Sitnamasi

Calismada kullanilan seriler farkli derecelerde duragan oldugu icin nedensellik sinamasinda Toda ve Yamamoto (1995)
tarafindan gelistirilen yontemin kullanilmasi gerekmektedir. Ancak klasik Toda — Yamamoto nedensellik sinamasinda, seriler
arasindaki ortak iliskide ortaya ¢ikabilecek yapisal degisimler goz 6ntinde bulundurulmamaktadir. Bu alanda ilk 6nemli adim1
Ender ve Jones (2015) atmus, klasik Granger nedensellik sinamasina Fourier fonksiyonunu ilave etmistir. Nazlioglu, Gérmiis ve
Soytas (2016) ise bu yaptyr Toda-Yamamoto testine tasiyarak, Fourier Bootstrap Toda-Yamamoto nedensellik testini
geligtirmiglerdir. Klasik Toda-Yamamoto (1995) nedensellik sinamasinda VAR(p+d) modeli kapsaminda asagidaki denklemden
yararlanilir:

Ye=at By ot BpraYe-pra) T & (6)
Nazliogluvd. (2016) Denklem (6)'daki a parametresini genellestirerek Denklem (7)'ye ulagsmigtir:
Ye=a(t) + Biye—s + -+ BpraVei—(pra) T € 7

Daha sonra seriler arasindaki ortak iliskide ortaya ¢ikabilecek yumusak yapisal degisimleri gz oniinde bulundurabilmek i¢in
Ender ve Jones (2015)'i takip ederek a(t)’yi asagidaki gibi modifiye etmislerdir:
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B = ~ [2mkt . 2wkt
a(t) = ag + Zym&n (T) + kz;}'z;{Cos ( T ) (8)

Burada n frekans sayisi olup, Becker vd. (2006) calismasint izleyerek n=1 alan Nazlioglu vd. (2016), Denklem (8)'i Denklem (9)
haline getirmistir:

ant) ©)

_ [2mkt
a(t) = ag + y,Sin (T) + ]/ZCOS( T

Daha sonra da Denklem (9)'u Denklem (7)'de yerine yazarak asagidaki nihai modele ulagmiglardir:

2mkt 2kt

Y: = @ + y1Sin (T) +y;Cos ( T ) + B1Ye—1 + o+ BpraVe—(pra) T €t (10)

Bu testin HO hipotezi; “f:=f:=...=,=0" seklinde olup, nedenselligin olmadigin1 ifade etmektedir. Normal Toda — Yamamoto
nedensellik stnamasinda bu hipotezin gegerliligini test edebilmek i¢in X? (ki-kare) testi kullanilirken, Liitkepohl (2005: 103)
kiigiik 6rneklemlerde X? dagiliminda sorun oldugunu ve bu nedenle F istatistiginin kullanilmasinin daha dogru olacagini ifade
etmistir. Nazlioglu vd. (2016)'da bu yaklasimi takip ederek F istatistigini kullanmigtir. Ancak burada olasilik degerini bootstrap
yontemiyle elde etmislerdir. Calismada Fourier Bootstrap Toda-Yamamoto nedensellik sinamasi yapilarak bulgular Cizelge 6'da
verilmistir.

Cizelge 6. Fourier Bootstrap Toda-Yamamoto Nedensellik Snamasi Bulgulart
Table 6. Fourier Bootstrap Toda-Yamamoto Causality Test Findings

k p F Test istatistigi Olasihk Degeri
PET — FPI 1 2 1.558 0.456
Tahil SUPL — FPI 2 3 3.519 0.325
FERT - FPI 1 3 15.991* 0.003
PET — FPI 1 3 13.774* 0.003
Siit Uriinleri SUPL — FPI 2 3 4.768 0.211
FERT — FPI 1 3 3.248 0.322
PET — FPI 1 3 22.039* 0.000
Et SUPL — FPI 1 3 3.492 0.335
FERT — FPI 1 3 7.364% 4% 0.073
PET — FPI 1 2 4.098 0.163
Yag SUPL — FPI 2 3 8.708%* 0.047
FERT - FPI 1 3 9.246%* 0.033
PET — FPI 1 2 4374 0.100
Seker SUPL — FPI 2 3 10.642%* 0.020
FERT - FPI 1 3 5.860 0.120

Not: *, **ve ¥*¥%: 9% ] %5 ve %10 hata payt ile nedenselligin oldugunu gostermektedir. Bootstrap simiilasyonu i¢in 1000 dongii kullanilmistir

Cizelge 6'daki Fourier Bootstrap Toda-Yamamoto nedensellik testi sonuglarina gére petrol fiyatlarindan siit {iriinleri ve et
fiyatlarina dogru, arzdan yag ve seker fiyatlarina dogru, giibre fiyatlarindan tahil, et ve yag fiyatlarina dogru nedensellik iliskileri
vardir.

5.SONUC ve ONGORULER

24 Subat 2022'de Rusya'nin Ukrayna'y1 isgale baslamasi ve Belarus'un da Rusya'nin yaninda yer almasi, bu tilkeler merkezli gida,
enerji ve giibre tedarik zincirinde 6nemli sorun ve kaygilar1 da beraberinde getirmistir. Gida fiyatlari hizla artarken, tilkeler yeni
tedarik kaynaklar1 arastirmaya baslamislar, ancak bir¢ok tilkenin kendi gereksinimlerini 6nceleyerek korumact politikalar
izlemeye baslamasi ve pek ¢ok tiriinde ihracat yasag: getirmesi gida krizinin daha da derinlesmesine neden olmustur.

Bu ¢alismada diinyadaki gida fiyatlarinda yasanan degisimlerin nedenlerini ortaya ¢ikarabilmek i¢in 1990:01-2022:M04 dénemi
verileri kullanilarak, ampirik analizler gergeklestirilmistir. Gida fiyatlarinin temel belirleyicileri olarak; ham petrol varil fiyatlari,
urtin arzlar1 ve giibre fiyatlar1 kullanilmistir. Analizler; tahil, siit triinleri, et, yemeklik yag ve seker igin ayri ayri
gergeklestirilmistir.

43



Ozgelik / Tarim Ekonomisi Dergisi 29 (1), 2023

Analiz dénemi uzun olup, bu dénemde diinyadaki gida, petrol ve giibre fiyatlarin1 ve gida arzini etkileyen c¢ok sayida olay
gergeklestigi icin analizler, yonii ve tiirii 6nemli olmayan ¢ok sayida yumusak yapisal degisime izin veren Fourier tabanli testlerle
gergeklestirilmistir. Bu kapsamda serilerin duraganliklart Enders ve Lee (2012) ¢aligmast ile giindeme gelen Fourier ADF birim
kok testi kullanilarak gergeklestirilmis, siit tirtinleri ve seker fiyatlar: serilerinin diizeyde, diger serilerin birinci farkta duragan
olduklart tespit edilmistir. Esbiitiinlesme sinamasi ve regresyon analizleri; McNown vd. (2018), Sam vd. (2019) ve Solarin
(2019)'un katkilariyla gelistirilen Fourier Bootstrap ARDL yontemi ile gergeklestirilmistir. Esbiitinlesme sinamasinda;
esbiitiinlesme vektoriinde yumusak yapisal kirilmalar varken seriler arasinda esbiitiinlesme iligkisinin var oldugu bulunmustur.
Uzun donem analizinde; petrol fiyatlar1 %1 arttiginda diinyadaki tahil {irtinleri fiyatinin ortalama %0.50, et tirtinleri fiyatinin
%0.61, yemeklik yag fiyatinin %0.11 ve seker fiyatinin %0.59 ytikseldigi goriilmiistiir. Petrol fiyatlarina duyarlili1 en ytiksek
olan iiriinler; et, seker ve tahillardir. Arz edilen tiriin miktar1 %1 arttiginda tahil fiyatlar1 %0.05, siit tirtinlerinin fiyat1 %0.13, yag
fiyatlar1 %0.01 ve seker fiyatlar1 %0.48 azalmistir. Bu durum; gida fiyatlarini diigiirmenin énemli bir yolunun tiretimi artirmak
oldugunu gostermektedir. Arzi artirilarak fiyati en fazla distirtilebilecek iirtin; sekerdir. Onu siit tirtinleri ve tahillar takip
etmektedir. Giibre fiyatlarindaki %1'lik artis tahil tirtinleri fiyatin1 %2.25, yag fiyatlarin1 %0.44 ve seker fiyatlarini %2.40
oraninda artirmistir. Giibre fiyatlarina duyarliligi en yiiksek olan tirtinler; seker ve tahillardir.

Kisa donem analizi sonuglarina gére; petrol fiyatlarindaki artis gida fiyatlarini yaklagik 1 ay gecikmeli olarak artirmakta olup, en
fazla artis sekerde yasanmaktadir. Arz artiginin fiyatlar: diistirticii etkisi et ve siit tirtinlerinde daha yiiksektir. Giibre fiyatlarindaki
artiglar en fazla tahil ve seker fiyatlarini artirmistir.

Calismada kullanilan seriler arasinda nedensellik stnamasi yapabilmek i¢in Nazlioglu vd. (2016) tarafindan gelistirilen Fourier
Bootstrap Toda-Yamamoto nedensellik testi kullanilmistir. Bu sinamada; petrol fiyatlarindan siit tirtinleri ve et fiyatlarina dogru,
arzdan yag ve seker fiyatlarina dogru, giibre fiyatlarindan tahil, et ve yag fiyatlarina dogru nedensellik iliskileri oldugu
bulunmustur.

Bu ¢alismanin bulgularina goére; diinyadaki gida fiyatlarini diisiirebilmek i¢in tiretim ve ihracat merkezlerinin ¢esitlendirilmesi ve
{iretimin artirlmas1 6ncelikli 6neridir. Uretim ve tasima maliyetlerinin diisiiriilebilmesi agisindan petrol fiyatlarini kontrol altina
alinmasi, bunun i¢in de enerji tiirlerinde ve enerji tedarikinde gerekli cesitlendirmelerin yapilmasi, ¢aligmanin ikinci onerisidir.
Birim alandan elde edilen tiretim miktarinin artirilmasinda ¢ok dnemli bir yere sahip olan giibre tiretiminin ve tedarikinin farkl
iilkelere yayilmasi ve giibre fiyatlarinin diistiriilmesi, tarimsal tirerim yapanlarin daha fazla giibre kullanarak tiretimi
artirabilmeleri ve arz genislemesi ile gida fiyatlarinin agagi ¢ekilebilmesi agisindan 6nemli bir ¢ikis yolu olacaktir. Bu da
¢aligmanin iigiincii 6nerisini’ olugturmaktadir.

Rusya'nin Ukrayna'y1 isgali nedeniyle ortaya ¢ikan gida krizinin hemen ¢oziilmesi olanakli olmasa da azaltilmas: imkanlari
vardir. Bu kapsamda gida ve giibre ticaretinin olabildigince devami saglanmali, savasin tarafi olmayan (6zellikle yoksul)
iilkelerin gidaya erisimi devam ettirilmeli, iilkelerin korumaci politikalar uygulamalar1 engellenmeli, misir, bugday ve yagh
tohumlarin biyodizel tiretiminde kullanimi sinirlandirilarak, beslenme amaci 6ncelenmelidir.

SONNOTLAR

'ABD'li psikolog Abraham Maslow'un 1943'te yayinlanan “A Theory of Human Motivation: Bir Insan Motivasyonu Teorisi” adl
makale ile glindeme gelen bu insan gereksinimleri piramidi, 5 basamaktan olusmakta olup, bunun en temel seviyesinde; “nefes
alma, yemek, su, bosaltim, cinsellik, uyku ve saglikli metabolizma” yer almaktadir. Bu konuda daha fazla bilgi i¢in bknz:
https://tr.wikipedia.org/wiki/Maslow _teorisi.

"Cin gibi bazi iilkelerde ithalatin yaninda kendi iilkelerine yonelik gida arzini garanti altina alabilmek i¢in Afrika gibi uzak
kitalarda arazi satin alarak/kiralayarak, kendileri de tarim tirtinleri tiretebilmektedir. Cin gintimiizde 48 Afrika tilkesinde tarim
yapmaktadir (Alpay, 2015: 6). Ocak 2022 itibariyle 140 iilke, diger tilkelerden toprak kiralayarak, tarimsal tiretime baslamistir.
Afrika'nin yaninda Giineydogu Asya, Giiney Amerika, (savas dncesine kadar) Ukrayna ve Rusya'da tarim yatirimlari i¢in segilen
tilkeler arasinda yer almaktadir. Turkiye de Nijer ve Sudan'da toprak kiralamis olup, bu iilkelerde tarimsal tiretim yapmayi
planlamaktadir (TRThaber, 2022).

"Boyu 3 metreye kadar ulasabilen, sicaga ve kuraga dayanikli, toprak ayirt etmeyen bir yem bitkisidir (Amasyadsyb, 2022).

"Bu haritanin yillar itibariyle degisimi i¢in https:/climate.nasa.gov/vital-signs/global-temperature/ adresinde yer alan harita
video modunda oynatilabilir. Tarafimizdan yapilan incelemede 2. Diinya Savasi yillarinda kiiresel 1snmada 6nemli bir artis
yasandigi goriilmiistiir. Bu durum, savaslarin, bolgesel zararlarinin yaninda kiiresel 1sinmay1 artirarak, tiim diinya tilkelerini de
etkiledigini diistindiirmektedir.

‘Ingilizcede “last but not least” seklinde bir ifade vardir. “Sonuncu ama en az 5nemli olani degil” seklinde gevrilebilen bu kavram,
caligmadaki son dneri i¢in de gegerlidir.
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Animal Production Efficiency in Turkish Agriculture:
A General Evaluation of Researches After 2000
Abstract

Purpose: In this study, it is aimed to make a general evaluation of the researches made after 2000, in which the
technical efficiency of the farms engaged in animal production in Turkish Agriculture was calculated.
Design/Methodology/Approach: Among the efficiency researches in the field of animal production in Turkish
agriculture, 31 studies carried out after 2000 were discussed. The data obtained from these studies and the new
achievements derived from these data were evaluated with the meta-analysis method.

Findings: The average efficiency scores of the farms discussed in the studies were determined as 0.72 in the
constant returns to scale model, 0.80 in the variable returns to scale model, 0.87 in scale efficiency and 0.76 in the
Stochastic Frontier Analysis method for the Data Envelopment Analysis method . In general, the efficiency
average is 0.78. In addition, the scores for the regions were calculated as TR2 (0.65), TR3 (0.79), TR5 (0.99),
TR6(0.58), TR8 (0.83) and TRA (0.88).

Originality/Value: The research differs from other studies in that there is no other study that deals with the
studies carried out in animal production farms before.

Key words: Animal Production, Business Scale, Data Envelopment Analysis, Stochastic Frontier Analysis,
Technical Efficiency.

1.GIRiS

Tarim insanlik tarihinde 6nemli bir yere sahiptir. Birgok asamadan gecen tarimsal tiretim giiniimiizde kaynaklarin etkin
kullanimu, stirdiiriilebilirlik, her bir tiretim biriminden daha fazla {irtin elde etme basliklar1 altinda farkli bir boyut kazanmistir. Bu
durum her ne kadar tarim dis1 sektérlerde de kendini gosterse de tarimin insan beslenmesindeki roliinden dolay1 sektérde konu ile
ilgili ¢ok fazla arastirma yapilmaktadir.

Uretim ekonomisinin genel konusu kaynak tahsisidir. Aslinda daha basit ele alinirsa, genel ekonomideki gibi kit kaynaklarmn
dagitilmasidir. Dogru kaynak dagilimi ancak dogru planlama ve strateji tiretmekle miimkiindiir. Planlamanin ve stratejilerin
uygunlugu ise isletmelerin performans Slgiimleri ile miimkiin olmaktadir. Isletmelerin performans 6l¢iimlerinde kullanilan
bir¢cok yontem bulunmaktadir. Bilango oranlar1 gibi finansal teknikler, ¢esitli muhasebe uygulamalari, tiretim ekonomisinde yer
alan daha kompleks ekonometrik modeller bu 6l¢iimlerde kullanilmaktadir. Bunlarin yaninda ilk uygulamalar tarim sektorii olan
etkinlik ve verimlilik analizleri de 6zellikle son 25 yildir isletmelerin performanslarini belirlemede 6nemli bir yer tutmaktadir.
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Isletme bazinda her bir iiretim biriminden daha fazla iiriin elde etmek ya da kullanilan her bir girdiden daha fazla yararlanmak
temeline oturan etkinlik analizleri, ilk olarak 1957 yilinda Farrell tarafindan ortaya atilmistir. Zaman igerisinde farkli
arastirmacilar tarafindan gelistirilen farkli yontemlerle literatiirde isletme performansini belirlemede 6nemli bir yer tutmaya
baslamistir. Etkinlik ¢aligmalart 6zellikle 2000 1i yillarin basindan itibaren olduk¢a sik goriilmeye baslanmistir. Kaynak
kullaniminin bir 6l¢timii olarak karsimiza ¢ikan etkinlik ¢alismalari, teknik etkinlik, tahsis etkinligi ve ekonomik etkinlik gibi
farkli olciim diizeyleri ve metotlar1 ile literatiirde yerini almistir. Uretim etkinliklerinin 6lgiilmesi gelecek kusaklara
dokunulabilir, koklanabilir ve tadilabilir tarimsal iiriinlerin mirasini miimkiin kilacaktir (Ozden, 2017).

Ekonomik karar birimlerinin etkinliklerinin 6l¢tilmesinde dogrusal programlama esasina dayanan ve parametrik olmayan Veri
Zarflama Analizi (VZA) ve Parametrik olan Stokastik Sinir Analizi (SSA) en sik kullanilan iki yontem olarak karsimiza
¢ikmaktadir. VZA nin temelleri 1957 yilinda Farrel tarafindan atilmis, daha sonra Charnes, Cooper ve Rhodes (1978) tarafindan
gelistirilen (CCR) 6lgege gore sabit getiri (OGSG) varsayimi altinda calisan ve Banker, Charnes and Cooper (1984) tarafindan
gelistirilen (BCC) olgege gore degisken getiri (OGDG) varsaymm altinda ¢alisan modellerle zenginlestirilmistir. SSA'nin
temelleri Meeusen and Van den Broeck (1977) ve Aigner, Lovell and Schmidt (1977) tarafindan olusturulmustur. Tim diinyada
oldugu gibi Tirkiye'de de bahsi gegen bu yontemlerin kullanildigi bir¢ok ¢alisma gergeklestirilmistir.

Literatiirde Tiirkiye'de gerceklestirilen tarimsal etkinlik aragtirmalarinin ele alindig ii¢ farkli calisma yer almaktadir. {1k calisma
Ayrigay ve Ozgalic1 (2014) tarafindan yapilmistir. Tarim sektoriinden yalnizca sekiz arastirmaya yer verilen bu galismada 1997-
2012 yillarini ele alan ve VZA kullanilan arastirmalar incelenmistir. Ozden (2014) tarafindan yapilan ikinci calismada ise 2004-
2014 yillar1 arasinda gergeklestirilen 36 tarimsal tiretim etkinligi aragtirmasi ele alimmistir. Caligmada tiretim sekli, kullanilan
yontemler ya da modeller tasnifleyici olarak kullamlmistir. Yine Ozden (2017) tarafindan yapilan tigiincii ve son caligmada ise,
2000 y1l1 sonrast gerceklestirilen ve tarimda bitkisel tiretim etkinligini ele alan arastirmalar incelenmistir. Bu ¢aligmada da
kullanilan yéntemler, modeller ve arastirmalarin yapildigit NUTS1 bélgeleri siniflandirmada esas alinmustir.

Bu calisma daha énce Ozden (2017) tarafindan gerceklestirilen ve Tiirkiye'de tarimsal {iretim alaninda yapilan etkinlik
caligmalarinin alt dallara gére tasniflenerek ayri ayri incelenmesinin 6nemini hatirlatan ¢alismanin ikinci asamasit olarak
planlanmustir. Bu ¢alismada yalnizca hayvansal iiretimde bulunan tarim isletmelerinin etkinliklerinin hesaplandig arastirmalar,
yontem, model, bolge, kullanilan ¢ikt1 ve girdiler agisindan ele almarak genel bir degerlendirme yapilmistir. Boylelikle
Turkiye'de gergeklestirilen tarimsal tiretim etkinligi arastirmalarinin alt dallarindan biri olan hayvansal tiretim igletmelerinin
etkinlik skorlar1 ve belirleyicileri hakkinda kapsamli bir bilgiye sahip olunacagi diisiiniilmektedir.

2.HAYVANSALURETIME AIiT ETKINLiK CALISMALARININ GENEL OZELLIKLERi

Tiirk tariminda hayvansal {iretimde bulunan igletmelerin performanslarini belirlemek amaciyla teknik etkinlik diizeylerinin
hesaplandig1 calismalar ele alindiginda, 2000 yilindan sonra gergeklestirilen konu ile ilgili toplam 31 calisma saptanmistir.
Yapilan bu arastirmalar 2005 ve 2020 yillar1 arasindadir. Calismalar farkli yayim tiirlerinde ortaya konulmustur.
Bilimseldergilerde, kongrelerde ve lisanstistii tez olarak yayimlanan bu ¢alismalar incelendiginde %28'inin SCI, SSCI ve SCI
Expanded tarafindan indekslenen dergilerde, %34'tintin diger uluslararasi hakemli dergilerde, %25'inin ulusal hakemli
dergilerde, %3'tintin kongre bildiri kitaplarinda, %10'unun lisaniistii tez olarak yayimlandig: goriilmektedir. Bilimsel aragtirma
makalesi olarak hazirlanan ¢aligmalar ortalama 8 sayfadir. Ortalama yazar sayisi ise 2,5 tir. SCI, SSCI ve SCI Expanded
tarafindan indekslenen dergilerde yayimlanan ¢alismalarda bu say1 iki olurken, %50'sinin ikiden fazla yazar tarafindan kaleme
alindig1 saptanmistir. Bahsi gecen bu dergilerden dort tanesi su anda da bu indekslerde taranmaya devam etmektedir. Yazarlarin
yaymm siklig1 incelendiginde yedi yazarin 16 farkli yayinda yer aldiklar: goriilmektedir.

Ele alinan toplam 31 aragtirmanin, 21 adedinde yontem olarak VZA, sekiz adedinde SSA ve iki tanesinde ise iki yontemin birlikte
kullanildig1 géze ¢arpmaktadir. VZA yonteminin kullanildigi ¢aligmalarin girdi (15 adet) ya da ¢ikti (sekiz adet) odakli
hesaplamalarin yapildigi, yedi calisma disinda tamaminda OGSG (CCR) ve OGDG (BCC) varsayimlar altinda etkinlik
skorlarmnin tahminlendigi, bu yedi ¢alismanin bes tanesinde yalmzca OGSG, iki tanesinde ise yalnizca OGDG varsayimlari
altinda tahminlemeler yapildigi belirlenmistir. Her iki varsayim altinda hesaplamalarin yapildigi ¢aligsmalarin biiyiik boliimiinde
olgek etkinlikleri de hesaplanmistir. Toplam {i¢ ¢alismada ise her iki varsayima gore etkinlik degerleri hesaplanmasina ragmen
6l¢ek etkinlikleri hesaplanmamustir.

Incelenen arastirmalarda yer alan isletmelerin faaliyetleri goz 6niine alindiginda bu isletmelerden 25 adedinin siit, alt1 adedinin et
ve bir adedinin yumurta igletmesi oldugu belirlenmistir. Konusu siit olan igletmelere ait ¢aligmalar incelendiginde 10 ¢alismada
cikt1 olarak siit miktari (siit mik.), yedi caligmada briit {iretim degeri (BUD), dort ¢alismada siit verimi (siit ver.) alindig
goriilmektedir. Diger calismalarda ise ya iki ¢ikt1 ayni anda ya da farkli ¢iktilar hesaplamalara dahil edilmislerdir. Arastirmalarda
tercih edilen girdiler incelendiginde, 31 ¢alismanin 29 tanesinde isgiicii, 26 tanesinde yem kullanimi (farkli bigimlerde), 14
tanesinde veteriner ve ilag masraflar1 (Veteriner ve flag Mas.), 14 tanesinde diger masraflar (Dig. Masraflar),13 tanesinde hayvan
varlig1 (farkli bigimlerde), 10 tanesinde sermaye (farkli bicimlerde) girdilerinin kullanildig1 gériilmektedir.

Bazi arastirmalar tek ilde gergeklestirilirken bazilari ise birden fazla ilde gergeklestirilmistir. NUTS1 bolgelerine gore yapilan
siniflandirmada, arastirmalarin alti farkli bolgede yapildigr goriilmektedir. Bu bolgeler, TR2, TR3, TR5, TR6, TR8, TRA' dir.
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VZAve SSAyontemlerinin kullanildigi ¢alismalar Cizelge 1 ve Cizelge 2'de 6zetlenmistir.
Arastirmalarda hesaplanan etkinlik degerlerinin tahminlenmesinde kullanilan yazilimlar incelendiginde, VZA y6ntemi i¢in, agik
bir yazilim olan ve Tim Coelli tarafindan yazilan DEAP 2.1'in %80 oraninda, ticretli bir yazilim olan Frontier Analyst'in %20
oraninda, SSA yontemi i¢in ise yine ticretsiz bir yazilim olan ve Tim Coelli tarafindan yazilan Frontier 4.1'in %90 oraninda tercih

edildigi belirlenmistir.

Cizelge 1. Tiirk Tariminda Hayvansal Uretim Etkinliginin Hesaplandig1 VZA Calismalarina Ait Ozet Bilgiler
Table 1. Summary Information on DEA Studies Calculating Animal Production Efficiency in Turkish Agriculture

Yazar n  Uriin  NUTS1 Girdiler Ciktilar
Candemir ve P . ;
Koyubenbe, 20 Siit TR3 lsgupu, Kapas{te, Sbt. Sermaye, Inek Sayisi, Kaba Yem, Siit Mik.
2005 Kesif Yem, Dig. Mas.
Armagan ve . Isgiicii, Akt. Sermaye, Hayvan Varligi (BBHB), Dig. .
Nizam, 2006 100 Sut TR3 Masraflar BUD
Koyubenbe. 80 St TR3  Isgiicii, Ahir Kapasitesi, Sbt. Sermaye, inek Sayis1, Arazi, Siit Gelir, H'ayvan
ve Candemir, : . Satis1 ve Deger
Kaba Yem, Kesif Yem, Dig. Mas.
2006 Art.
Hazneci, 54 Et TRS !sgucu, Besi Sayisi, Kaba Yem, Kesif Yem, Veteriner ve Et Mik.
2007 Ilag Mas.
Akturk ve N Isgiicii, Yem Tiiketimi, Suni Tohumlama, Veteriner ve lag I
dig., 2009 %0 Sut  TR2 -\ Dig. Mas. Sit Mik.
. BUD, H
Uzmay ve .. Isgiicii, Hayvan Varligi, Kaba Yem, Kesif Yem, Arazi, > ayve}n
L 94 St TR3 ’ i Satis1 ve Deger
dig., 2009 Amortisman, Dig. Mas. Art
Dagistan ve N Isgiicii, Sermaye, inek Sayisi, Kaba Yem, Kesif Yem, I
dig., 2009 100 St TR6 Veteriner ve Ilag Mas. Sat Mik.
Qlfnden ve 87 Siit TR3  Isgiicii, Inek Sayisi, Kesif yem, Silaj, Dig. Mas. BUD
dig., 2010
Armagan ve .. o . . o ..
Nizam, 2010 100 Siit TR3  Isgiicii, Emek, Aktif Sermaye, Dig. Mas. Siit Mik., BUD
Dp}mrcan Ve 132 Stit TR6  Isgiicii, Sermaye, Kaba Yem, Kesif Yem Siit Mik.
dig., 2010
EZZEZI;% 54 Et TR8  Isgiicii, Besi Sayisi, Kaba Yem, Kesif Yem, Veteriner ve Et Mik.
2010 ’ Ilag Mas., Nakliye
Demir ve .. e e Qg NS . ..
dig., 2012 20 Stit TRA  Isgiici, Siit Mik., Nakliye BUD
g}g lz 3e ner, 325 Et TR8  Isgiicii, Sermaye, Kaba Yem, Kesif Yem Et Mik.
2:3::1 :I? 95 Et TR3 Isgiicii, S1g1r Sayis, Bes.i Siiresi, Karma Yem, Kesif Yem, BUD
2014 gan, Dane Yem, Veteriner ve Ilag Masrafi, Genel Gid.
ZK(;I lrrslbar, 220  Siit TR2  Isgiicii, Kaba Yem, Kesif Yem, Veteriner ve Ilag Mas. BUD
Terin ve dig., . Isgiicii, Kuru Ot, Saman, Kesif Yem, Veteriner ve Ilag .
2016 43 St TR2 Mas., Dig. Mas. BUD
Ozden, 2016 97 Siit TR3 I;g}lcu, Inek Sayisi, Yem Masrafi, Veteriner ve Ilag Mas., Siit Mik.
Dig. Mas.
S(;l 11 6ve dig., 92 Siit TR6  Isgiicti, Kaba Yem, Kesif Yem, Veteriner ve {lag Mas. BUD
Bektas ve . S —
Seki, 2016 69 Siit TR3  Isgiicii, Sermaye Siit Mik.
dDi(g)ga;O‘iz 39 Yumurta TRS Isgiicii, Tavuk Sayisi, Top. Yem Mik. Yumurta Sayisi
Dalgi¢ ve S . . .
dig., 2018 80 Et TR6  Isgiicii, Veteriner ve Ilag Mas. BUD
Giil ve dig., 148 St TR6 Isgiicti, Sermaye, Kaba Yem, Veteriner ve Ilag Mas., Dig. Siit Mik.
2018 Mas.
Giler ve . Isgiicii, Inek Say1s1, Kaba Yem, Kesif Yem, Veteriner ve ..
Saner, 2020 117 Sit TR3 ilag Mas., Dig. Mas. BUD

*Bu ¢alismada yer alan iller TR2, TR3, TRS5, TR6, TRS8, TRA, bolgelerine dahildir.
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Cizelge 2. Tiirk Tariminda Hayvansal Uretim Etkinliginin Hesaplandig1 SSA Calismalarina Ait Ozet Bilgiler
Table 2. Summary Information on SSA Studies Calculating Animal Production Efficiency in Turkish Agriculture

Yazar n_ Uriin NUTSI Girdiler Ciktilar
Binici ve dig., . S . St
2006 132 Siit TR6  Isgiicii, Sermaye, Kaba Yem, Kesif Yem Mik.
Alemdar ve 66  Siit TR6 Isgiicii, Karma Yem, Dane ve Kesif Yem, Veteriner ve Ila¢ Masrafi, Siit
dig., 2010 Diger Mas. Verimi
Koyubenbe ve 96 Siit TR3 Isgiicii, Hayvan Varligi (BBHB), inek Sayisi, Yem Bitkileri Ekilis Siit
Ozden, 2011 Alan, Kesif Yem, Kaba Yem Mik.
Gundiz, 2011 73 Siit TRS  Isgiicii, Kaba Yem, Kesif Yem, Veteriner ve ilag Mas., Dig. Mas. g/i:;imi
Gozener, 2013* 325 Et TR8  Isgiicii, Sermaye, Kaba Yem, Kesif Yem Et Mik.
Kulekei, 2013 119 g3t TRA Isgiicii, Kaba Yem, Kesif Yem, Veteriner ve {la¢ Mas., Dig. Mas. slz;mi
Ozden ve s e . N
Armag 95 Et TR3 Isgiicti, Slglr.Saylsl, Besi Siiresi, Karma Yem, Kesif Yem, Dane Yem, BUD

rmagan, Veteriner ve Ilag Masrafi, Genel Gid.
2014*
SZ;EZIC: ;3 15 67  Sit TR8  Isgiicti, Yem (Kg/Bas), Inek Yasam Alani, Caligma Sermayesi sfiei;imi
Askan ve dig., - . Destek
2016 182  Siit TRA  Yem Miktar1, Hayvan Sayist Miktart
Yilmaz ve dig., . . . Stit
2000 92 Siit TR6  Kaba Yem, Kesif Yem, Tahil ve Silaj Mik.

*Bu ¢alismalar, her iki yontemin birlikte kullanldigi calismalar olup Cizelge 1'de de yer almaktadur:

3.GENELDEGERLENDIRME ve CIKARIMLAR

Arastirmalarda tahminlenen hayvansal tiretime ait teknik etkinlik skorlar detayli olarak incelenmistir. Calismalar kullanilan
yontem, kullanilan girdi ve ¢iktilar, arastirma bolgesi, elde edilen tiriin bakimindan farkli bigimlerde simiflandirmalara tabi
tutulmustur. Etkinlik skorlarmin ortalamalar1 yontemlere, modellere ve bolgelere gore ayri ayri hesaplanmistir. Bu ortalamalar,
6rnek hacimlerinin popiilasyonu yansittigi varsayimi nedeni ile drnek hacmi ile agirliklandirilmadan klasik aritmetik ortalama
olarak alinmustir. VZA yénteminin kullamldig1 ¢alismalarda OGSG ve OGDG varsaym altinda teknik etkinlik skorlart
hesaplanmistir. Ayrica her iki modele ait hesaplamalarin birlikte yapildigi ¢calismalarin ¢ogunlugunda etkinsizlige 6lgegin neden
olup olmadig1 ya da isletmenin dogru 6lgekte calisip calismadigimin bir géstergesi olan 6lgek etkinlikleri de hesaplanmistir. Olgek
etkinliklerinin hesaplanmadig1 calismalar i¢in ise bu degerler ayr1 ayr1 hesaplanmistir. Yalnizca OGSG ya da OGDG varsayimi
altinda hesaplama yapilan ¢alismalar icin Olgek etkinlikleri hesaplanamamistir. Arastirmalardan elde edilen ya da yazar
tarafindan hesaplanan bu degerler Cizelge 3 ve Cizelge 4'de sunulmustur.

Incelenen caligmalarda yontemlere gore etkinlik ortalamalari, VZA i¢in OGSG modelinde 0,72, OGDG modelinde 0,80 ve 6lgek
etkinligi 0,87, SSA icin ise 0,76 olarak hesaplanmistir. OGSG yaklagim1 altinda hesaplanan teknik etkinlik skorlarmin, OGDG
varsayimi altinda hesaplanan skorlara gore daha diisiikk ¢ikmasinin nedeni modellerin yapisindan kaynaklanan genel bir
durumdur. Olgek etkinligi skorlarma ait ortalamaya bakildiginda, Slgekten kaynaklanan etkinsizligin %13 oldugu gériilmektedir.
Bu rakam Ozden (2017) tarafindan yapilan ¢alismada bitkisel iiretim etkinliklerinin ele alindig1 arastirmalara ait 6lcek etkinligi
ortalamalarma gore hesaplanan rakama yakindir (%16). Bu caligmada incelenen arastirmalardan elde edilen girdi ve ¢ikti
iyilestirmeleri hesaplamalarina gore, VZA yonteminin kullanildigi ¢alismalarda 6zellikle isgiicti, hayvan varligi, sermaye ve yem
girdilerinde iyilestirilme yapilmas: gerektigi goriilmektedir. Bu tahminlemeye gore bahsi gegen girdilerin daha verimli
kullamlmas1 halinde isletmelerin teknik etkinlik skorlarimin artacagim sdylemek yanhs olmayacaktir. Isgiicii ve sermaye
girdilerinin daha verimli kullanilmas1 gerekliligi Ozden (2017) tarafindan yapilan arastirmada da belirtilmistir. SSA yonteminin
kullanildig: calismalarda da etkinsizligin kaynag olarak isgiicli ve yem girdileri géze carpmaktadir. Etkinlik skorlar1 tizerine
etkili olan faktorler ele alindiginda, arastirmalar arasindaki farklilik gz 6niine alinarak genellikle, egitim diizeyi, yem bitkileri
ekilis alan, ¢ift¢ilik deneyimi, besi siiresi, aile ig¢ilik orani ve isletme bytikliigii gibi faktorlerin skorlar tizerinde pozitif, yabanci
isgiici, kredi kullanimi, yemleme sayist ve ahir biiyiikligi gibi faktorlerin ise skorlar {izerinde negatif etkili oldugu
belirlenmistir. Hayvancilik isletmelerinde en biiyiik girdi kaleminin yem oldugu bilinen bir gergektir. Bu nedenle igletmelerin
yem ihtiyaglarmni kendi tiretimleri ile karsilamalarinin ekonomik siirdiiriilebilirlikleri ve performanslarmni arttirabilmeleri
acisindan onemli oldugunu sdylemek yanlis olmayacaktir. Ayrica yine énemli bir girdi olan is giictinii de kendi i¢lerinden
karsilamalar1 igletme performansini olumlu yonde etkileyecektir. Bu nedenle yem bitkileri ekilis alan1 ve aile ig giicii orani gibi
faktorlerin skorlar tizerinde pozitif etkili olmasi beklenen bir durumdur. Deneyim ve egitim gibi faktorlerde yalnizca etkinlik
skorlarmin ele alindig1 calismalar da degil, diger isletme performans 6l¢tim metotlarinin ele alindig1 ¢alismalarda da performanst
olumlu y6nde etkilemektedir (Ozden, 2014).
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Yabanci is giicii faktorii ise Ozden (2017) tarafindan yapilan ¢alismada pozitif etkili olarak degerlendirilmistir. Bu durumun
bitkisel tiretim isletmeleri ile hayvansal tiretim isletmeleri arasindaki farktan kaynaklandigi tahmin edilmektedir. Bitkisel iiretim
isletmelerinde is giicii daha seyrek araliklarla kullanilirken, hayvansal tiretim isletmelerinde ise her giin, hatta giiniin birgok saati
kullanilmaktadir. Bunedenle yabanci is giictiniin isletme performansini olumsuz yonde etkiledigi diistiniilmektedir.

Bolgelere ait etkinlik skorlari ortalamalar1 hesaplanirken OGSG skorlar1 ile SSA skorlari iizerinden ortalama almmustir. Ancak
OGSG hesaplanmayan, yalnizca OGDG hesaplanan caligmalarda ise OGDG skoru hesaplamalara dahil edilmistir. Her iig
skorunda bu ortalamalarda kullanilabilecegi daha 6nce yapilan meta analiz ¢aligmalarinda dile getirilmistir (Cullinane et al.,
2006; Bravo-Ureta et al., 2007). Ele alinan arastirmalar toplamda 12 adet olan NUTS1 bélgelerinden alt1 adedini kapsamaktadir.
Bolgelere ait teknik etkinlik skorlarinin ortalamalarina bakildiginda; Bati Anadolu (TR2) (0,99), Kuzey Dogu Anadolu (TRA)
(0,88), Bat1 Karadeniz (TR8) (0,83) ve Ege (TR3) (0,74) ilk dort siray1 almaktadir. Ancak TR2 bélgesinde yapilan yalnizca bir
calisma oldugu i¢in bu degerin tam olarak dogru yansitma yapmayacag: diisiiniilmektedir. Ozden (2017) tarafindan yapilan
caligmada, TR2 ve TR8 bolgelerinin diger bolgelere gore daha diisiik etkinlik ortalamalaria sahip oldugu saptanmistir. Bu
durumun yine tretim farkliligindan kaynaklandig1 diistiniilmektedir. Bolgelere ait ortalama etkinlik skorlar1 Cizelge 5'te
Ozetlenmistir.

Cizelge 3. Tiirk Tariminda Hayvansal Uretim Etkinliginin Hesaplandig1 VZA Calismalarma Ait Etkinlik Skorlart
Table 3. Efficiency Scores of DEA Studies Calculating Animal Production Efficiency in Turkish Agriculture

Yazar n  NUTS1 Odak  OGSG-Skor OGDG-Skor Ol¢ek-Skor
Candemir ve Koyubenbe, 2005 80 TR3 Cikt1 0,93 0,95 0,98
Nizam ve Armagan, 2006 100 TR3 Girdi 0,79 - -
Koyubenbe ve Candemir, 2006 80 TR3 Cikt1 0,87 - -
Hazneci, 2007 54 TR Girdi 0,87 0,92 0,95
Aktiirk ve dig., 2009 90 TR2 Cikt1 0,81 0,77 0,94
Uzmay ve dig., 2009 94 TR3 Girdi 0,90 0,92 0,98
Dagistan ve dig., 2009 100 TR6 Girdi 0,59 0,83 0,72
Giinden ve dig., 2010 87 TR3 Girdi 0,62 0,73 0,85
Armagan ve Nizam, 2010 100 TR3 Girdi 0,79 - -
Demircan ve dig., 2010 132 TR6 Girdi - 0,64 -
Ceyhan ve Hazneci, 2010 54 TRS Girdi 0,92 0,87 0,95
Demir ve dig., 2012 20 TRA Cikt1 0,89 0,91 0,98
Gozener, 2013 325 TR Girdi 0,62 0,86 0,73
Ozden ve Armagan, 2014 95 TR3 Cikt1 0,80 - -
Kumbear, 2015 220 TR2 Girdi 0,49 0,61 0,80
Terin ve dig., 2016 43 TR2 Girdi 0,66 0,87 0,76
Ozden, 2016 97 TR3 Cikt1 0,77 0,82 0,95
Giil ve dig., 2016 92 TR6 Girdi 0,44 0,66 0,69
Bektas ve Seki, 2016 69 TR3 Cikt1 0,60 - -
Dogan ve dig., 2017 39 TRS Ciktt - 0,99 -
Dalgig ve dig., 2018 80 TR6 Girdi 0,41 0,48 0,85
Giil ve dig., 2018 148 TR6 Girdi 0,69 0,78 0,87
Giiler ve Saner, 2020 117 TR3 Girdi 0,88 0,93 0,95
Ortalama 0,72 0,80 0,87

Cizelge 4. Tiirkiye Tariminda Hayvansal Uretim Etkinliginin Hesaplandigi SSA Calismalarina Ait Etkinlik Skorlari
Table 4. Efficiency Scores of SSA Studies Calculating Animal Production Efficiency in Turkish Agriculture

Yazar n NUTS1 Skor
Binici ve dig., 2006 132 TR6 0,50
Alemdar ve dig., 2010 66 TR6 0,78
Koyubenbe ve Ozden, 2011 96 TR3 0,86
Giindiiz, 2011 73 TRS 0,89
Gozener, 2013* 325 TR 0,90
Kiilekei, 2013 110 TRA 0,87
Ozden ve Armagan, 2014* 95 TR3 0,71
Hazneci ve Ceyhan, 2015 67 TR 0,78
Askan ve dig., 2016 182 TRA -

Yilmaz ve dig., 2020 92 TR6 0,55
Ortalama 0,76
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Cizelge 5. NUTS1 Béolgelerine Gore Ortalama Etkinlik Skorlari
Table 5. Average Activity Scores by NUTS1 Regions

Bolge Kodu Bolge Ad1 Skor
TR2 Bat1 Marmara 0,65
TR3 Ege 0,79
TRS Bat1 Anadolu Bolgesi 0,99
TR6 Akdeniz 0,58
TRS8 Bat1 Karadeniz 0,83
TRA Kuzey Dogu Anadolu 0,88
Ortalama 0,78
4.SONUC

Tiirk tarimida 2000 yili sonrasinda gergeklestirilen, hayvansal tiretimde bulunan tarim isletmelerinin teknik etkinliklerinin
hesaplandig1 aragtirmalarin ele alindig1 bu calismanin, etkinlik hesaplama yontemlerine, modellerine, girdi-¢iktilarina ve NUTS1
bolgelerine gore ortalama teknik etkinliklerinin belirlendigi bu ¢aligmanin arastirmacilar, politika yapicilar, ve diger paydaslar
tarafindan 6nemli oldugu distiniilmektedir.

Bahsi gecen arastirmalardan derlenen sonuglara gore hesaplanan etkinlik ortalamalar;, 0GSG, OGDG, Olgek etkinligi ve SSA
yontemine gore sirasi ile 0,72, 0,80, 0,87 ve 0,76 dir. Sonuglar incelendiginde hayvansal tiretim isletmelerinin 6l¢ek sorunu ile
kars1 karstya olduklar1 gozlemlenmektedir. Olgek sonunun isletmelerde etkinlik skorlarmi distirdiigii bilindigine gére

bu problemin ¢dziimlenmesi gerektigi asikardir. Olgek etkinligi hesaplamast OGSG-Skoru/OGDG-Skoru seklinde
yapilmaktadir. Saf etkinlik de denilen OGDG skorlarmin OGSG skorlarindan daha yiiksek ¢ikmasinin hesaplamalarin
(modellerin) yapisindan kaynaklandigindan daha 6nce bahsedilmisti. Bu durumda 6lgek etkinligini yiikseltmek i¢in yapilmasi
gereken OGSG skorlarmin arttirlmasidir. Bu da ancak girdi-¢ikt1 optimizasyonuyla miimkiin olmaktadir. Yapilan degerlendirme
sonucunda hayvansal tiretimde bulunan isletmelerin is giicii, hayvan varligi, sermaye ve yem girdilerini optimize etmeleri
gerektigi belirlenmistir. Aslinda tiim isletmeler i¢in anahtar sozciik olan ve giiniimiizde 6n plana ¢ikan siirdiiriilebilir tarim
kavraminin alt yapisini olusturan “verimlilik” burada da 6n planda tutulmalidir. Kismi verimlilikler arttirildiginda sorunun
coziilecegi diisiiniilmektedir. Ozellikle is giicii girdisinden daha fazla yararlanmak icin isi bilen, severek yapan ¢alisanlar
gerekmektedir. Bu durumda ise uzmanlagma 6n plana ¢ikmaktadir. Uzmanlagsmanin gergeklestirilmesi icin ise mesleki egitim ve
yayim faaliyetlerine agirlik verilmelidir. Yem girdisi i¢in de ayn1 sekilde rasyonlar uzman kisilerce hazirlanmalidir. Sermaye
girdisinin tarim isletmelerinde genel olarak yiiksek oldugu bilinmektedir. Bu durum tarimsal iiretimin yapisindan
kaynaklanmaktadir. Hayvansal tiretim, bitkisel tiretimde oldugu gibi bazi sermaye unsurlarmin ortak kullanimina uygun degildir.
Sermaye verimliliginin arttirilmasi ancak isletme i¢i alinacak ekonomik tedbirlerle ya da kooperatiflesme ile miimkiin
olabilecektir. Aslinda kooperatiflesme tiim girdilerde verimliligin arttirilmasi adina bir ¢oziim olarak karsimiza ¢ikmaktadir.
Bolgelere gore hesaplanan etkinlik ortalamalar dikkatle incelendiginde, dzellikle TRA, TR8 ve TR3 bolgelerinin 6n plana ¢iktig1
goriilmektedir. Her ne kadar en yiiksek degere sahip bolge TRS olsa da bu bolgede yalnizca bir ¢alisma yapildigi ve skor ¢cok
yiiksek bulundugu i¢in hata payma yer verilerek siralamadaki diger bolgeler 6n plana ¢ikarilmisti. TRA, TR8 ve TR3
bolgelerinde mera besiciliginin ya da isletme i¢i yem tiretiminin 6n planda oldugu disiiniildiigiinde sonuclar ¢ok ta sasirtict
degildir. Bu nedenle hayvancilik isletmelerinde mera besiciligine ya da isletme i¢i yem tiretimine 6nem verilmesi gerektigi
asikardir. Ayrica ¢alisma sonuglarina gore egitim diizeyi, ¢iftcilik deneyimi, yem bitkileri ekilis alan1 gibi faktorlerin etkinlik
skorlar1 tizerinde pozitif yonde etkili oldugu 6nceki kisimda belirtilmisti. Bu sonuglarin aslinda diger sonuglarla uyumlu oldugu
goriilmektedir.

Genel olarak degerlendirildiginde hem kismi verimliliklerin arttirilmast hem de tarimsal isletme performansinin ytikseltilmesi
icin, egitim ve yayim faaliyetlerine 6nem verilmesi, sektérde kooperatifilesmenin arttirilmasi, meracilik faaliyetlerinin ve isletme
ici yem tiretiminin 6n plana ¢ikarilmasi gerektigi bu caligmanin ana sonuglari olarak belirlenmistir.
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Purpose: The sunflower supply deficit in Turkey is met by imports. Therefore, sunflower production should be
increased. In this research, it is aimed to explain the relationship between sunflower production and price in
Turkey with the Koyck model.

Design/Methodology/Approach: Distributed Lagged Koyck Model was applied to reveal the relationship
between sunflower production and price. At this stage, data for the period 2000-2020 (21 years) were used. A
model was developed by Koyck in order to eliminate drawbacks in distributed lag models. Based on the
assumption that the independent variable lags affect the dependent variable with a certain weight and that the lag
weights decrease geometrically in the Koyck model, the regression equation is estimated by making the model
reduced.

Findings: The 10% increase in the sunflower price in the current year is expected to increase the production
amount one year later by 2.06% and the production amount two years later by 1.22%. The results show that the
change in the lagged values of prices has a positive effect on production and this effect is gradually decreasing.
Originality/Value: Sunflower production is also affected by the lagged value of the average price in the market.
The Koyck model is a suitable model to reveal these lagged values. Thanks to this model, which is used to
measure the lagged effects of the price variable in successive periods in terms of production, it will be able to
shed light on the effective policies that can be applied for sunflower production.

Key words: Sunflower growing, sunflower marketing, Koyck model, distributed lag model.

Aygiceginde Uretim ve Fiyat Arasindaki Iliskinin Koyck Modeli ile Analizi
Ozet

Amag: Tirkiye'de aycigegi arz acigr ithalatla karsilanmaktadir. Bu nedenle aygicegi tiretiminin arttirilmasi
gerekmektedir. Bu arastirmada, Tirkiye'de aygigegi tiretimi ve fiyat: arasindaki iliskinin Koyck modeli ile
aciklanmasi amaglanmaktadir.

Tasarim/Metodoloji /Yaklasim: Ay¢icegi tiretimi ve fiyat1 arasindaki iliskiyi ortaya koymak i¢in Dagitilmis
Gecikmeli Koyck Modeli uygulanmistir. Bu agamada 2000-2020 donemine (21 yil) ait veriler kullanilmustir.
Gecikmesi dagitilmis modellerdeki sakincalari gidermek i¢in Koyck tarafindan bir model gelistirilmistir. Koyck
modelinde bagimsiz degisken gecikmelerinin bagimli degiskeni belirli bir agirlikla etkiledigi ve gecikme
agirliklarinin geometrik olarak azaldigi varsayimidan hareketle, model indirgenmis hale getirilerek regresyon
denklemi tahmin edilmektedir.

Bulgular: Cari yilda ayc¢igegi fiyatindaki %10'luk artigin iiretim miktarmi bir yil sonra %2.06, iki y1l sonra ise
%1.22 artirmasi beklenmektedir. Sonuglar, fiyatlarin gecikmeli degerlerindeki degisimin tiretim tizerinde
olumlu bir etkiye sahip oldugunu ve bu etkinin giderek azaldigini gostermektedir.

Ozgiinliik/Deger: Aygicegi iiretimi de piyasadaki ortalama fiyatin gecikmeli degerinden etkilenmektedir.
Koyck modeli bu gecikmeli degerleri ortaya ¢ikarmak i¢in uygun bir modeldir. Fiyat degiskeninin tiretim
agisindan ardigik donemlerdeki gecikmeli etkilerini 6l¢gmek i¢in kullanilan bu model sayesinde ay¢icegi tiretimi
icinuygulanabilecek etkin politikalara 151k tutulabilecektir.

Anahtar kelimeler: Aycicegi yetistiriciligi, ay¢icegi pazarlamasi, Koyck modeli, gecikmesi dagitilmig model

1.INTRODUCTION

Oilseeds have an important place in the nutrition of humans and animals by being used as raw materials in various fields such as
food, feed and energy sector due to the high oil, protein, carbohydrate and various mineral substances they contain (Arioglu, 2016;
Kadakoglu and Karli, 2019; Killi and Beycioglu, 2019; Aydin Can et al., 2021; Giindiiz, 2021). When it comes to oilseed plants
around the world; soybean, sunflower, peanut, rapeseed, sesame, safflower, olive, corn, palm seed, coconut, oil flax and castor oil
plants are understood (Kadakoglu and Karli, 2019; Semerci and Durmus, 2021).
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The homeland of sunflower, one of the most important oil crops of today, is known as North America. B.C. it started to be
produced in the 3000s. It was grown as an ornamental plant in gardens in Spain in the 1500s. As an oil plant of sunflower, it was
first produced in Russia and then spread all over Europe. After the World War 11, in the 1945-50s, sunflower entered our country
thanks to the seeds brought by our citizens who immigrated to our country from Romania and Bulgaria and started to be cultivated.
Its production, which first started in Thrace, then spread more or less all over Turkey. However, the main increase in production
and cultivation area has been with the introduction of hybrids into our country after the 1980s. In addition, the sunflower plant is
also known by the names of sunflower, solstice and sunflower in different regions of our country (Kaya, 2018; Meral, 2019;
Tiifekei, 2019).

According to United Nations Food and Agriculture Organization's (FAO) 2020 data, 50.5 million tons of sunflowers were
produced in 27.7 million hectares of land in the world. Russia constituted 52% of the world production with 13.3 million tons and
Ukraine with 13.1 million tons. Turkey had a share 0f4.2% in the world in the same year with its production of 2.1 million tons. On
the other hand, 20.6 million tons of sunflower oil was produced in the world in 2020. Turkey has a 5.3% share in world sunflower
oil production (FAOSTAT, 2022).

Sunflower, one of the most important oil crops in the world, is also the oilseed plant with the largest cultivation area and
production amount in Turkey, and the country obtains 53% of its vegetable oil need from sunflower (Meral, 2019; Yiiksek, 2019;
Semerci and Durmus, 2021). Sunflower is an important oilseed plant variety that is also used in the production of foods such as
pastry, chocolate, bread, cookies, in addition to its use in fields such as snack food and bird seed (Giiler et al., 2017). The meal,
which is 40-45% obtained as a by-product, contains 30-40% protein and is also used as a valuable feed in animal nutrition
(Semerci and Durmus, 2021). The high percentage of 0il (40-55%) in sunflower seeds ensures that the amount of oil obtained from
the unit area is high and the quality of sunflower oil is high; therefore, this high quality sunflower oil provides an increase in
production demand (Altintop and Gidik, 2019; Meral, 2019).

According to Turkish Statistical Institute's (TURKSTAT) 2020 data, 1.9 million tons of oil sunflowers were produced in 650,870
hectares of land in Turkey, and 167,004 tons of sunflowers for snacks were produced on 77,983 hectares of land. In oil sunflower
production in 2020; Tekirdag (353,000 tons), Konya (278,000 tons), Kirklareli (226,000 tons), Edirne (240,000 tons) and Adana
(195,000 tons) took the first place and constituted 68% of the production. In the same year, the average oil sunflower price
received by the producer was determined as 4.39 TL/kg. Although Turkey exported 115,253 tons of sunflower oil in 2020, it
imported 1.2 million tons in the same year.

Effective policies should be implemented in order for Turkey to become self-sufficient in sunflower production and to reduce
imports. In the current practice, difference payment support is provided to farmers, and field-based input support is also provided.
In many studies conducted to date, the effectiveness of these supports has been investigated, and the appropriateness of price or
non-price methods has been discussed (Semerci et al., 2012; Semerci, 2013; Oziidogru et al., 2015; Taskaya Top and Oziidogru,
2016; Tiirkekul et al., 2016; Konyali, 2017; Berk, 2017; Abdikoglu and Unakitan, 2017; Dogan, 2018; Semerci ve Durmus, 2021;
Kadakogluand Yilmaz, 2022).

Due to reasons such as risks in agricultural production, lack of production plan and inadequacy of market organization, farmers
generally consider the sales price formed in the previous period in the selection of the products they will produce. Making the
production decision based on the price of the previous year causes fluctuations in the product quantity and price. Therefore, the
effective factor that determines the equilibrium price of agricultural products is the amount of supply (Ozgelik and Ozer, 2006).
Therefore, sunflower production is also affected by the lagged value of the average price in the market. The Koyck model is a
suitable model to reveal these lagged values.

In this study, it is aimed to explain the relationship between sunflower production and price in Turkey with the Koyck model.
Thanks to this model, which is used to measure the lagged effects of the price variable in successive periods in terms of production,
itwill be able to shed light on the effective policies that can be applied for sunflower production.

2.MATERIALand METHODS

The main material of this research is the statistical data obtained from FAO and TURKSTAT. In addition, the results of previous
studies on the subject were also used.

In the research, Distributed Lagged Koyck Model was applied to reveal the relationship between sunflower production and price.
At this stage, data for the period 2000-2020 (21 years) were used. It is seen that similar number of years were used in many studies
on plant production in which the Koyck model was created (Dikmen 2006; Cetinkaya, 2012; Dogan et al., 2014; Ozbay and Celik,
2016; Akgiil and Y1ldiz, 2016; Hiisntioglu, 2018; Agazade, 2021).

If the explanatory variables of a regression model containing time series include not only current values but also lagged values,
such models are called distributed lag models. In this type of models, if the explanatory variable is given a finite value, they are
called finite models, if not, they are called infinite models (Kutlar, 2007; Abdikoglu and Unakitan, 2014; Dogan et al., 2014; Celik,
2015). The model with an infinite lag, that is, the backward length of the lag is not defined, is expressed as follows (Dikmen, 2006;
Cetinkaya, 2012; Abdikoglu and Unakitan, 2014).
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Y =0+BX+B X, +BX ot oeeeenen +u, (1)
A distributed k-lag model with a finite lag is given in the equation below.
Yt:a+B()Xt+B1Xt-l+B2X|-2+""+BkX|-k+u| (2)

In this model, the dependent variable Y is affected not only by the present value (Xt) of the explanatory variable X, but also by the
pastvalues (X, ,X,,,...,X.,)- Most of the time, Y reacts to X after a while. This elapsed time is called the lag length (Dikmen, 2006;
Ozgelik and Ozer, 2006; Cobanoglu, 2010; Abdikoglu and Unakitan, 2014).

Model-specific estimation of distributed lag models can be made using the ordinary least squares method. (Alt, 1942; Tinbergen,
1949; Dikmen, 2006; Ozgelik and Ozer, 2006; Cobanoglu, 2010; Celik, 2015). However, this way of estimation has some
drawbacks (Gujarati, 2001). One of these drawbacks is that there is no information in the model about how long the lag will be.
Another drawback is that the variables determined as explanatory variables are in multicollinearity (Kiligbay, 1983; Erdal, 2006;
Abdikoglu and Unakitan, 2014).

A model was developed by Koyck in order to eliminate these drawbacks in distributed lag models (Koyck, 1954). Based on the
assumption that the independent variable lags affect the dependent variable with a certain weight and that the lag weights decrease
geometrically in the Koyck model, the regression equation is estimated by making the model reduced (Dikmen, 2006; Ozgelik
and Ozer, 2006; Erdal and Erdal, 2008). In order to reach the reduced model, it is assumed that all p values have the same sign and
these values decrease geometrically in an infinitely distributed model (Dikmen, 2006; Abdikoglu and Unakitan, 2014; Agazade,
2021).

B, =B\ k=0,1,2,..... 3)

Here, L (0 <A <1)isthe rate of decrease or decrease of the distributed lag, and 1-\ is the rate of adaptation. Bk is the value of the
lag coefficient (Koyck, 1954; Dikmen, 2006; Abdikoglu and Unakitan, 2014; Ozsayn, 2017). The closer the value of Ais to 1, the
lower the rate of decrease in Bk, and the closer A is to zero, the faster the rate of decrease in fk. The average number of lags gives

the weighted average of the lags as follows (Dikmen, 2006; Ozgelik and Ozer, 2006; Kutlar, 2007; Cobanoglu, 2010; Giiris et al.,
2017).

A

Average lag= —— 4)

1-2A
The average number of lags indicates the time period required for a one-unit change in the independent variable X to have a
noticeable effect on the dependent variable Y (Yurdakul, 1998; Ozgelik and Ozer, 2006; Abdikoglu and Unakitan, 2014; Celik,
2014). According to these definitions, the following equation is reached to express the infinitely distributed model with lag.
Y=ot B X+ BAX, +BA X+ F (%)
Linear regression analysis method cannot be applied to equation (5), because the model is infinite and A coefficients are non-linear.
The model was withdrawn by Koyck for a period and the following regression model was obtained (Dikmen, 2006; Abdikoglu
and Unakitan, 2014).
Yl»l =a + Bl)Xl-l + BO}\’Xl-Z + ﬁ()}\’ZXt»J + el + ul-l (6)
When both sides of equation (6) are multiplied by A;
LY~ =2+ AB X+ BAX L BAX G F e +Au,, @)

equation is obtained. When equation (7), whose lag is pulled back one period, is subtracted from equation (5) whose lag is infinite,
the following equation is obtained.

Y =AY =a(l=2)+BX,+ (u,~Au,,) ®
Equation (9) is reached when this equation is rearranged;

Yl = a(l-}“) + ﬁoX‘ + 7\'Yl-l + \Z (9)
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equality is achieved. Equations (8) and (9) obtained as a result of certain operations are defined as Koyck model. In equation (9),
v= (u, - Au,,) is a moving average of ut and Au,,. In this transformation, which is called the Koyck transformation, a model with
three unknowns (a, 0, A) is obtained from an infinite number of parameters. There is no multicollinearity in the model because
Yt-1 value is used instead of X,, X, .... values (Dikmen, 2006; Ozgelik and Ozer, 2006; Kutlar, 2007; Abdikoglu and Unakitan,
2014).

3.FINDINGS

Turkey's sunflower production amount and sunflower real prices between 2000-2020 are given in Figure 1. Accordingly, while
there was a linear increase in sunflower production over the years, significant fluctuations were observed in real prices. The lowest
value of the production amount was 650,000 tons in 2001 and the highest value was 2.1 million tons in 2019. The real price of
sunflowers, on the other hand, reached the highest value 0f2.48 TL/kg in 2014 (Figure 1).
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Source: FAOSTAT, 2022; TURKSTAT, 2022.

Figure 1. Turkey's Sunflower Production between 2000-2020 and Sunflower Real Prices

The delayed value of the sunflower price is needed for the Koyck model. It is important to determine the lag length by selecting the
model with the smallest Akaike Information Criterion (AIC), Schwartz Bayesian Criterion (SBC), or Hannah-Quinn Criterion
(HQ) (Shrestha and Bhatta, 2018). AIC and HQ were used to determine the lag length in the study. Accordingly, the lag length was
calculated as 2 (Table 1). In other words, the effect of sunflower price on sunflower production becomes zero by the second year.

Table 1. AIC and HQ at Different Lag Lengths

Lag Length AIC HQ
1 27.6199 27.7035
2 27.5155 27.6548
3 27.6544 27.8495
4 27.6728 27.9236

The Koyck model, which examines the relationship between sunflower production and price, was estimated as follows:
Q=a+B,P +AQ. +u, (10)

Inequation (10);

Q=sunflower production in period t (million tons),
P,=sunflower price in period t (TL/kg),

Q.= sunflower production in the period before period t.
The model result for equality is given below.
Qt=0,0483+0,2064P,+0,5939Q,,
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According to the short-term sunflower production model, the production and price coefficients were found to be statistically
significant. Since the logarithms of the variables in the model are used, the coefficients directly give the elasticity. In the short run,
a 10% increase in sunflower price will cause a 2.06% increase in sunflower production (Table 2).

Table 2. Distributed Lag Model Results for Sunflower

Constant P: Q1
Coefficient 0.0483 0.2064 0.5939
t statistics 1.6382 2.4809 3.6665
p 0.1197 0.0239 0.0019
R%Z=0.91 F=282.82 p=0.000 LM Test=0.13

The long-term elasticity was calculated as 0.51, and it was determined that a 10% increase in price would cause an increase of
5.1% in sunflower production in the long run.

Long-run elasticity=p0[1/(1-A)]=0.2064[1/(1-0.5939)]=0.51

Breusch-Godfrey LM test was performed to check whether there is autocorrelation in the model. According to the obtained LM
Test value (0.13), it was determined that there was no autocorrelation in the model.

Based on the model findings, the average lag length was calculated with the following formula:

Average lag=\/(1-1) =0.5939/(1-5939) =1.46

Accordingly, the time required for the change in sunflower price to have a significant effect on production is 1.46 years.
Considering the average lag length, the distributed lag model showing the effect of the 2-year lagged price was calculated using
equation 11.

Q=a+B,P+AQ,, (11)

According to this;

a,=0a/(1-1)=0.0483/(1-0.5939)=0.1189.

The coefficients B, and 3, were calculated using the equation ;= A3,

B,=A"B0=(0.5939)".(0.2064) =0.2064

B,=A'B0=(0.5939)".(0.2064)=0.1226

When the regression equation derived from the Koyck model is rewritten with the results obtained, the following equation is
obtained:

Q,=0.1189+0.2064P _ +0.1226P,,

Accordingly, the 10% increase in the sunflower price in the current year is expected to increase the production amount one year
later by 2.06% and the production amount two years later by 1.22%. The results show that the change in the lagged values of prices
has a positive effect on production and this effect is gradually decreasing.

4.DISCUSSION and CONCLUSION

In this study, the relationship between sunflower production amount and prices was analyzed using Koyck model, which is one of
the distributed lag models. According to the Koyck model results obtained, it was determined that the time required for the change
in sunflower prices to have a significant and perceptible effect on sunflower production is 1.46 years. In addition, it is predicted
that a 10% increase in the price of sunflower will increase the production amount one year later by 2.06% and the production
amount two years later by 1.22%. The results show that the change in the lagged values of prices has a positive effect on
production and this effect is gradually decreasing. In another study investigating the relationship between sunflower production
and price with the Koyck model, according to the model estimates, the sunflower price affected only the prices of the previous year
and ittook 0.1885 years for the change in sunflower prices to have a significant effect on sunflower production (Berk, 2017).

In Turkey, the need for vegetable oil increases in parallel with the per capita consumption amount and population growth, but the
production cannot be realized at a level to meet the oil need. When the data of the 2020 production year in Turkey are examined, it
is seen that the sunflower agriculture production area decreased by 3.1% and the production amount decreased by 1.6% compared
to the previous production period, and Turkey's sunflower sufficiency level was 62.5% (TURKSTAT, 2022). Only a part of the
total vegetable oil demand can be met with domestically produced sunflower. For this reason, the increasing significant oil deficit
is met through the import of seeds and crude oil, and the vegetable oil industry is mostly dependent on foreign sources in terms of
raw materials. When the 2020 production year data in Turkey is examined, sunflower oil production is approximately 1 million
tons and consumption is approximately 1.2 million tons (MAF, 2022; USDA, 2022). For this reason, it is necessary to determine
appropriate policies for sunflower production and to encourage farmers in this direction.

61



Turgut, Giiler, Engindeniz / Tarim Ekonomisi Dergisi 29 (1), 2023

A lot of research has been done so far on which support model might be more suitable for sunflower production. In a study
examining the effects of agricultural supports for sunflower production in Turkey, the effects of diesel-fertilizer support, import
prices and diesel-fertilizer prices, which are among the supports applied in sunflower production, on sunflower growing areas
were found to be statistically significant. It has been determined that the diesel-fertilizer support rather than the premium support
given to the farmers is more effective on the growing areas. The reason for this is the decrease in real premium support prices,
especially in recent years (Kadakoglu and Yilmaz, 2022). On the other hand, in another study, it was determined that the most
important factor taken into consideration by sunflower farmers in order to continue their production was good price and the
second factor was appropriate premium. This situation reveals that the difference payment supports are an important factor in
terms of the sustainability of production. According to sunflower farmers, the most important factor in a support policy to be
implemented is the good price. Here, what is meant by a good price is the high amount of unit support given to the product. In
addition, the fact that input (diesel, fertilizer, seeds, pesticides, etc.) supports are weighted, provides yield increase and is based on
premiums comes to the fore (Oziidogru etal., 2015).

According to the results obtained in another study using Granger Causality Test and Johansen Cointegration Test, the effect of
difference payment supports on sunflower farmer decisions was found to be statistically significant (Dogan, 2018). In another
study, it was determined that the most important factor in increasing the farmer income or reducing the product cost in oil
sunflower production was the application of difference support. According to the research, in order to increase oil sunflower
production throughout the country; the differential support for oil sunflower production should be increased, especially in regions
other than Thrace (Semerci and Durmus, 2021).

It has been determined that as the premium amount increases in the difference payment support of sunflower producers, the
probability of preferring this support increases. When the premium amount in the difference payment support increases by 10 kr,
the probability of preferring the difference payment support increases by 15.8%. However, it has also been determined that input
supports are an important support element among agricultural supports for farmers (Oziidogru et al., 2015).

Although sunflower growing areas did not change much in the examined period, yield and production increased depending on the
seeds, fertilizers and water used in production. It has been determined that the amount of premium and input support, which is an
important support tool for sunflower production, has decreased in real terms over the years. While the input prices used in the
production process increase, insufficient supports may lead the farmers to either produce a different product or to produce
sunflowers by reducing the inputs. This may adversely affect sunflower production. For this reason, it is important and necessary
to sustain agricultural supports in sunflower production, where there is a shortage of supply.

It is extremely important to meet Turkey's sunflower and oil needs with domestic resources, and it has become a necessity to
implement policies to increase production in sunflower, which is a serious import item. This situation makes sunflower production
and support more privileged than other products. The agricultural support policies being implemented should be at a level that can
compete with the world conditions. Despite the decreasing effect of sunflower price on sunflower production, it is possible to
explain the increase in sunflower production with premium payments. In order for the income of oil sunflower farmers not to fall
below a certain level, the difference payment support paid to the farmers should be increased and the input support should be
continued by increasing it.
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