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Tarim Ozel Sayisi Editor Takdimi

Tirkiye’de tarim sektdriiniin gerek GSYIH gerekse toplam istihdam icerisindeki payinin
azalma egilimi stirmesine karsin, artmaya devam eden niifusun gida glivencesinin ve glivenliginin
saglanmasi, gida sanayi basta olmak Uzere sanayilere uygun fiyat ve yiiksek kalitede girdi temin
edilmesi ve kirsalda yasayan toplumsal kesimin yasam standardinin yikseltilmesi gibi amaclar
gbz online alindiginda tarim sektori Turkiye icin stratejik Gneme sahip sektor olma ozelligini
korumaktadir. S6z konusu stratejik 6nemine karsin son yillarda tarimsal tretim ve verim dizeyi
Uzerinde dogrudan etkili olan ¢evresel tahribatlar, yasanan gocler ve savaslar ile uluslararasi
tarimsal girdi ve Urlin piyasalarinda meydana gelen kiresel dizeydeki olumsuz gelismeler
Tirkiye tariminda daha onceki dénemlerde gozlenmekle birlikte sireklilik arz etmeyen
“Uretimde surdurdlebilirlik” gibi cok 6nemli bir sorunu glindeme getirmistir. Nitekim son yillarda
bircok tarimsal rlinde yasanan Uretim dalgalanmalari tarimsal Grinin tarladan sofraya intikali
slrecindeki piyasa zincirindeki aksakliklardan kaynaklanan etkiyle birlesince Tirkiye’de gida
Urlnleri basta olmak Uzere tarimsal Urinleri girdi olarak kullanan bircok Grindnin fiyatinda
ylksek dizeyli artislar meydana gelmistir. Bu durum maas ve (cret karsilig ¢alisanlar basta
olmak uzere illke nifusunun 6nemli bir bolimi igin refah dizeyi bakimindan asinmalari
beraberinde getirmistir. S6z konusu gelisme dinamigi gz dnline alindiginda Tirkiye’de “tarim
sorunu” nu iktisadi, toplumsal ve siyasi boyutlariyla genis kapsamli bir bicimde ele alip tartismak
bir zorunluluk haline gelmistir. Bu nedenle alt yapisini 27-28 Ekim 2022 tarihlerinde Hacettepe
Universitesi iktisadi ve idari Bilimler Fakltesi tarafindan diizenlenen “insan Caginda Tarim-
Zorluklar ve Firsatlar” bashkli kongrenin olusturdugu Hacettepe Universitesi iktisadi ve idari
Bilimler Dergisinin 6zel sayi ¢agrisi Turkiye’de tarim sorununa yonelik sosyal bilimlerin farkh
disiplinlerine ait makalelere yonelik yapilmis ve bu sayede 6zel sayinin ¢ok yonli bir katki
sunmasi hedeflenmistir. Ozel sayi icin basvuran makaleler arasindan hakem degerlendirme
slrecini basariyla tamamlayan sekiz makale yayinlanmak Gzere kabul edilmistir. Makaleler
tarimda kimyasal girdi kullaniminin ekonomik degeri, kiresel iklim krizinin cevresel etkileri,
tarimda sendikalasma, sarap sektoriinde bulanik kiimelenme analizi, tarimda enerji kullanimi,
ciftlik operasyonlarinda optimizasyon modelleri, organik tarimda tretim etkinligi, gida glvenligi
icin tahil Uretiminde etkin destekleme olmak tizere Tirkiye tarimi icin gilincel ve 6zgiin konu
basliklarini icermektedir.

Tarim 6zel sayisinin gikarilmasi fikrini ortaya atan ve bizlere editérlik yapma olanagini
taniyan Hacettepe Universitesi [iBF Dekani Prof. Dr. Mustafa Umur Tosun’a, makale
degerlendirme sireclerinde bizlerle blylk bir uyum icerisinde calisarak destek veren dergi
editérii Prof. Dr. Yasemin Yalta, editor yardimcisi Prof. Dr. Selin Metin Camgdéz, Ogr. Gor. Serife
Glran ve Arastirma Gorevlisi Sila Can Demir’e ayri ayri tesekkiir ediyor, dergideki tiim
makalelerin okuyanlara ileri diizeyde katki sunmasini (imit ediyoruz.

Prof. Dr. Ozgiir Teoman
Prof. Dr. Kazim Baris Aticl
Ankara, 31/07/2023
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Arastirma Makalesi / Research Article

Tiirkiye’de Tarim ve Enerjinin Kesisimi, TarimFV: Giincel Yazin Isiginda Bir

On Degerlendirme

Seven Agirl, Pinar Derin-Giire?, Bilge Sentiirk3

0z

iklim degisikligi ve niifus artisi baskisiyla yiikselen gida giivenligi tehlikesi ekilebilir arazilere olan ihtiyaci artirmakta; ayni zamanda
yenilenebilir enerji yatirnmlarinin hizlanmasi arazi kullanimi tGzerinden enerji tretimi ile tarimsal liretim arasinda ¢atisma olasiligl
yaratmaktadir. Son vyillarda giines enerjisi alaninda yenilik¢i bir ¢6zim olarak gelistirilen tarim-fotovoltaik (agri-photovoltaic)
sistemler ise ayni arazi Uzerinde ikili kullanimi mimkin kilmakta, tarimsal arazi tzerinde yukseltilmis paneller sayesinde enerji
Uretimi ve tarimsal faaliyetler es zamanli olarak surdurilebilmektedir. Turkiye’de hem iklim degisikliginin tarimsal Gretim Gzerindeki
etkileri ile ortaya ¢tkmasi muhtemel tretim ve gelir risklerini hafifletme potansiyeli agisindan, hem de tarimsal Giretimin sulama gibi
ana ihtiyaglarin karsilanmasinda ylksek dizeyde disa bagimli enerji ihtiyacini ikame etme potansiyeli agisindan TarimFV’'nin
etkilerinin degerlendirilmesi 6nemlidir. Bu galisma Turkiye’de bu alanda yapilmig ilk ¢alismalardan biri olarak literatlriin sistematik
bir analizi ile TarimFV sistemlerinin ortaya cikardig olasi firsat ve zorluklari tartismakta ve literatiir taramasi bulgulari 1s1§inda
Turkiye’deki tarim sektoriniin durumu 6zelinde (6zellikle bir tarim girdisi olan enerji ihtiyacinin artigi ve iklim degisikliginin tarim
Uzerinde yarattigi zorlayici etkiler g6z 6nuine alinarak) TarimFV potansiyelini degerlendirmektedir. Ayrica tarim ve enerji alanindaki
aktorlerin hentiz pratikte kullanmadiklari TarimFV’ye iliskin géruslerine dair bir 6n inceleme sunmak amaciyla Turkiye’de TarimFV
kapsaminda yapilan ilk saha galismasinin sonuglarina da yer verilmektedir.

Anahtar Kelimeler: Tarima Entegre GES (TarimFV Giines Enerji Santrali), Su Enerji Gida Baglantisi, Tarimsal Uretim, Giines Enerjisi,
iklim Degisikligi, Yenilenebilir Enerji.

The Intersection of Agriculture and Energy in Turkiye, AgriPV: A
Preliminary Evaluation

Abstract

The food security threat, posed by climate change and population growth, increases the need for arable land. At the same time, the
expansion of renewable energy in line with the Green Transition creates a tradeoff and conflict over land use between renewable
energy generation and food production. Agro-photovoltaic (AgroPV) systems, which have been developed as an innovative solution
to the problem of land use conflict, enable dual land use as energy production and agricultural activities can be carried out on the
same land due to the PV panels designed and positioned to enable production the farming land. It is crucial to evaluate the effects
of AgroPV technology adoption in Turkiye, both in terms of its potential to mitigate the possible production and income risks that
may arise given the impact of climate change on agricultural production and its potential to replace the high level of foreign-
dependent energy needs in meeting the primary needs of the agricultural output, such as irrigation. This study, as one of the first
studies in this field in Turkiye, discusses the potential opportunities and challenges posed by Agri-PV systems with a systematic
analysis of the secondary literature as well as an assessment of the peculiar characteristics of agriculture in Turkey (especially the
dependence for external energy use as an agricultural input and pressures of climate change). In addition, in order to shed light on
the perspectives of the main actors in agriculture, the results of the first fieldwork on Agri-PV in Turkiye will be presented.

Keywords: Agrivoltaic (AgroPV) Systems, Water Energy Food Nexus, Agricultural Production, Solar Energy, Climate Change,
Renewable Energy.

1Dog. Dr., Orta Dogu Teknik Universitesi, iktisadi ve idari Bilimler Fakiiltesi, iktisat B&liim{i, sevenag@metu.edu.tr, https://orcid.org/0000-0002-8106-1504
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GIRIS

iklim degisikligi ve gida giivenligi sorunlar kiiresel capta yenilenebilir enerji ve tarim
sektorlerinde 6nemli donlstimleri de beraberinde getirmektedir. Bu donisiimler icinde her iki
sektori de ilgilendiren bir gelisme, yenilenebilir enerji yatirimlarinin artmasi ile birlikte gida
Uretimini de dogrudan ilgilendiren arazi kullanimi degisimleridir. Artan enerji talebi ve fosil
yakitlara bagh enerji Gretiminin azaltilmasi amaciyla benimsenen politikalar yenilenebilir eneriji
yatirimlarini arttirmakta ve daha fazla arazinin enerji Uretimi amaciyla kullanimina neden
olmaktadir. Ozellikle giines enerjisi yenilenebilir enerji yatirimlari icinde en hizl biiyiiyen yatirim
sahasl olmasi sebebiyle arazi kullanimini 6nemli sekilde etkilemektedir (Adeh vd., 2018).

Diger yandan iklim degisikligi ve nlfus artisi baskisiyla ylikselen gida givenligi tehlikesi,
ekilebilir arazilere olan ihtiyaci arttirmaktadir. Bu ytzden fotovoltaik (FV) panellerin potansiyel
olarak tarimsal Uretim yapilabilecek araziler Gzerine yerlestiriimesi, enerji Gretimi ile tarimsal
Uretim arasinda c¢atisma olasiligini ortaya cikarmaktadir. Fakat 1982 yilinda ilk defa Goetzberger
ve Zastrow tarafindan tasarlanan ve son yillarda farkl Glkelerde uygulama alani bulan tarima
entegre yenilikci fotovoltaik sistemler (Tarima entegre glines enerji santrali veya TarimFV) ayni
arazi Uzerinde ikili kullanimi mimkin kilmakta; tarimsal arazi Gzerinde ylkseltilmis paneller
sayesinde hem enerji tretimi hem de panellerin altinda tarimsal faaliyetler es zamanl olarak
strdirilebilmektedir (Sekil 1).

Sekil 1: TarimFV Tasarim Ornegi

Kaynak: ODTU-GUNAM (2022), Orta Dogu Teknik Universitesi, Giines Enerjisi Arastirma ve
Uygulama Merkezi Tarima Entegre GES Ornek Cizimi, Ankara.

TarimFV (lzerine yapilan akademik calismalar son yillarda hizla artmis olsa da bu
calismalarin biylk kismi halihazirda arazi kullanimi Gizerinde yenilebilir enerji tGretimi baskisinin
ylksek oldugu gelismis Ulkeleri ele almaktadir. Bu sebeple TarimFV yazini agirlikli olarak bu
sistemlerin arazinin ikili kullanimi vasitasiyla gida-enerji Uretimi o6diinlesimleri ile maliyet
baskisinin rahatlatmasina odaklanmaktadir. Ote yandan son dénemde vyapilan calismalar
TarimFV sistemlerinin ozellikle iklim degisikligi ile birlikte ortaya ¢ikan yeni riskler karsisinda
Uretimi koruyucu ve Ureticinin gelirini destekleyici islevlerine de dikkat ¢ekmektedir. Bu
anlamda iklim agisindan daha kirilgan cografyalarda yer alan gelismekte olan tlkeler icin TarimFV
potansiyelini degerlendirme ¢abalari 6nem kazanmaktadir.
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iklim degisikliginden en cok etkilenecek ilkelerden biri olan Tiirkiye’de (Diinya Bankasi,
2022) henlz bir TarimFV mevzuati bulunmamakla birlikte 2021 yilinda bu sistemlerin
uygulamalarina déniik pilot calismalar baglamistir.? Turkiye’de hem iklim degisikliginin tarimsal
Uretim Uzerinde yaratacagi etki ile ortaya cikmasi muhtemel tretim ve gelir risklerini hafifletme
potansiyeli agisindan, hem de tarimsal Gretimin sulama gibi ana ihtiyaglarinin karsilanmasinda
yuksek dizeyde disa bagimli enerji ihtiyacini ikame etme potansiyeli acisindan TarimFV’'nin
etkilerinin degerlendirilmesi 6nemlidir. Bu calisma Turkiye’de bu alanda yapilmis ilk
calismalardan biri olarak énce bu sistemlerin ortaya cikisi ve isleyisine dair genel bir gériiniim
sunacak; daha sonra mevcut literatlirlin sistematik bir analizi ile TarimFV sistemlerinin ortaya
koydugu olasi firsat ve zorluklari tartisacaktir. ikinci bolimde ise literatiir taramasinin bulgular
Isiginda Tarkiye'deki tarim sektérinin durumu 6zelinde (6zellikle bir tarim girdisi olarak enerji
ihtiyacinin ve iklim degisikliginin tarim Gzerinde yarattigi zorlayici etkiler ele alinarak) TarimFV
potansiyeli degerlendirilecektir. Uclincii béliimde ise Tiirkiye’de giines enerjisi 6zelinde yapilmis
saha calismasinin oncil sonuglarina yer verilecektir. Bu degerlendirmenin Tirkiye’de Tarim FV
Uzerine ileride yapilacak sosyal bilimler perspektifli nicel ve nitel calismalar icin yol gosterici
olacagini umuyoruz.

1. DUNYADA TARIM YAZINI

ilk TarmFV uygulamasi 2004 yilinda Japonya’da desteklenmis; ilerleyen yillarda Fransa,
Amerika Birlesik Devletleri, Almanya, Cin, Glney Kore ve diger bazi Ulkelerde TarimFV
uygulamalari tesvik edilmeye baslanmistir (Schindele vd., 2020). Ornegin ABD, giines enerjisi
alanina aktarmayi planladigi 130 milyon dolar yatirimin 7 milyon dolarini TarimFV igin ayirmistir
(DOE-USA, United States Department of Energy, 2020). Simdiye kadar bu alanda yapilmis
calismalarin biyik cogunlugu belli bir bolge ve Uriinde, TarimFV sistemlerinin etkinligi ve
Uretkenligi Ol¢imleri Uzerinde durmustur. TarimFV (zerine vyapilmis bu similasyon
calismalarinin ve pilot uygulamalarin ¢ogunda sabit paneller analiz edilmis olup glines isinlarina
gore hareketli paneller de son donemde tasarimlara dahil edilmis ve analizlere baslanmistir
(Amaducci vd., 2018; Wang ve Sun, 2018). Ayrica dikey, cift ylzeyli ve 6zellikle seralar tizerinde
yari saydam paneller icin yapilan ¢alismalar da bulunmaktadir (Mamun vd., 2022).

Calismalar TarimFV tasarimlarinin, strdlrilen tarimsal aktiviteye (ekili/dikili arazi,
hayvancilik vb.) bagli olarak farkhlklar gésterecegini ortaya koymaktadir (Tablo 1). Genel olarak
bu sistemlerden elde edilen elektrik, depolama sistemlerinin mevcudiyeti durumunda
depolanabilmekte; depolanamamasi durumunda da ciftlik tliketimi icin kullanilabilmekte veya
sebeke baglantisi kurularak c¢evredeki abonelere (konutlara ve sanayiye) enerji
saglayabilmektedir. Ayrica mahsuplasma usuli ile ciftci, Grettigi elektrigin fazlasini sebekeye
satabilmekte; ihtiya¢ duydugunda da sebekeden elektrik satin alabilmektedir. Elbette bu tir
avantajlardan faydalanma potansiyeli, UGlkelerin 6zellikle enerji ve tarim alanlarindaki yasal
diizenlemelerine bagl olarak degisebilmektedir.
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Tablo 1: TarimFV Tiirleri ve Tarimsal Faaliyet Alanlan

TarimFV Tiirii Tarimsal Faaliyet Tiirii

Zemine yerlestirilen FV Otlatma, aricilik, bahgecilik

Dikey FV Otlatma, bahgecilik

Sabit gélgelendirme (yUkseltilmis paneller) Tarla bitkileri, bagcilik, fidancilik, besicilik, otlatma
Hareketli golgelendirme (yukseltilmis paneller) Bagcilik, fidancilik, bahgecilik, cigekgilik

Sera FV Fidancilik, bahgecilik, gicekgilik

Cati Ustu FV Besicilik, balk ciftligi, depolama, tarimsal alet ve makine
Yiizen FV tesisi Balik giftligi

Diger TarimFV ¢ozimleri Sulama rampalari, makine/techizat

Kaynak: SolarPower Europe (2020), Solar Power Summit 2020: Agricultural photovoltaics: Solar at the service of
sustainable rural development, 30 Temmuz 2022 tarihinde www.solarsummit.org adresinden alinmistir.

Boyle bir sistemden umulan baslica fayda, nifus yogunlugunun yiksek ve tarim alanlarinin
kit oldugu bolgelerde ayni arazi lzerinde hem gida hem de enerji lretimi yapilarak arazi
verimliliginin arttirilmasidir. Yapilan ¢alismalar, uygun kosullarda (golgeye toleransli bitki secimi,
glnes 1sinim miktari, enerji fiyatlari, panel sisteminin maliyeti gibi degiskenlerin uygun oldugu
durumlarda) arazi verimliliginin (Land Equivalent Ratio) yikseldigini gostermektedir (Dupraz vd.,
2011; Valle vd., 2017). Dinesh ve Pearce, 2016 konvensiyonel ciftlik gelirine gore TarimFV
sistemiyle saglanacak ciftlik gelirinin yaklasik %30 daha fazla; Amaducci vd. (2018) iki kat daha
fazla oldugunu saptamistir.

Literatlirde ayrica TarimFV’'nin, maliyet ve gelir yaklasimlarina ek olarak ekolojik,
agronomik, sosyo-ekonomik, iklim degisikligi, gida givenligi ve kirsal kalkinma gibi
perspektiflerden de degerlendirilerek farkli fayda alanlarina dikkat ¢ekilmektedir (Tablo 2).
Weselek’in ekolojik bir yaklasim altinda “sinerjik yan etkiler” olarak adlandirdigi bu alanlardan
biri “su verimliligi”dir. Ozellikle kurak ve yar kurak bélgelerde fazla giineslenme ve su kaybi,
tarimsal Uretimin baslica sorunlandir. iklim degisikligi géz éniinde bulunduruldugunda ise bu
bolgelerde ihtiyag duyulan sulama ve topragin su kaybini nlemeye ydnelik gdlgeleme ihtiyacinin
artacagl tahmin edilmektedir (Hannah vd., 2013). Tarimsal arazi izerine kurulan giines panelleri
ise asirl giineslenmeyi ve buna bagh olarak topragin su kaybini diistirerek sulama ihtiyacini
azaltabilmektedir (Amaducci vd., 2018). Ancak toprak neminde artis, zararli kontroliinin
zorlasmasina ve daha fazla pestisit kullanilmasina da yol agabilir (Trommsdorff, 2016). Genel
olarak hem sulamada saglanan verimlilik hem de asiri yagmur ve riizgara karsi koruma saglama
potansiyeli ile birlikte TarimFV erozyon riskini de disurebilecektir (Mamun vd., 2022; Turan,
2021). Konvansiyonel giines enerji santralleri ile karsilastirildiginda TarimFV, panellerin alt
kisminda bitkisel Giretimin gerceklesmesine imkan saglayarak bir yandan gida tretimi ile eneriji
Uretimi arasindaki 6dinlesimi ortadan kaldirmakta (ya da azaltmakta) iken bir yandan da
ozellikle biyocesitlilik ve diger ekosistem hizmetleri kapsaminda olasi olumlu cevresel dissalliklar
Uzerine yapilacak arastirmalara ihtiya¢ duyuldugu vurgulanmaktadir (EU, 2022).

Tarimsal faaliyetlerin yogun bicimde fosil yakitlara dayali olmasi (traktor kullanimi,
sulama, gibre, hayvancilik, tasima, dagitim vb.) kiiresel karbon emisyonu uretiminde tarim
sektorliinii %24°l0k pay ile ikinci siraya koymaktadir (IPCC, 2019). Tarimsal arazilere kurulan


http://www.solarsummit.org/

Agrr, S., Derin-Giire, P., Sentiirk, B. / Hacettepe University Journal of Economics and Administrative Sciences, 2023, 41(Agriculture Special Issue), 1-22

glines enerjisi panelleri tarimsal Uretimin gerektirdigi enerji tiiketiminin yenilenebilir
kaynaklardan karsilanmasini saglayarak tarim sektoriintin karbon emisyonunu azaltma ve iklim
degisikligi ile miicadele etmesinde de avantaj saglayabilir (EU, 2022). Buna ek olarak bazi
calismalar, TarimFV sistemlerinin iklim degisikliginden kaynaklanan asiri hava sartlarina (yagis,
asiri rtizgar, don, dolu riskleri) karsi koruma saglayabilecegine dikkat ¢cekmekte (BayWa-re,
2022), boylece mahsul kaybinin dnlenebilecegi ve ayrica doluya karsi sigorta maliyetlerinin
disebilecegi o6ne sirilmektedir (Trommsdorff, 2016). Yerel kosullara bagh olarak bu
beklentilerin ne 6l¢lide gerceklesecegine dair daha fazla deneysel ¢calismaya ihtiyag vardir.

Kaynak etkinligi ve sinerjik yan etkiler gibi olasi iktisadi ve ¢evresel faydalarin yani sira
TarimFV’'nin birtakim 6dinlesmelere yol agcmasi da muhtemel gorilmektedir. Tablo 3’ten
gorilebilecegi lizere TarimFV alaninda yasanabilecek olasi 6dinlesme alanlarindan biri,
panellerin yaratacagl gblgelenmeden kaynakl olarak bazi tarimsal Grinlerde kismi bir verim
kaybinin (miktar ve kalite olmak lzere) olusabilmesidir. Genel olarak tahillar glineslenmeye fazla
ihtiyac duydugu icin mahsul miktarinda disis gozlenebilmektedir. Ancak Tablo 2'de gorilecegi
Uzere Ozellikle kurak donemlerde TarimFV sistemlerinin, 6rnegin bugday verimini arttirdig
saptanmistir (Trommsdorff vd., 2021). Diger ¢alismalara bakildiginda bazi meyve ve sebzelerde
farkli cografi bolgelere gbre verim dislisi saptanmisken, bazilarinda ise verim artisi
gorulebilmektedir. Williockx vd. (2020), TarimFV sistemlerinde uygun panel kullanimi (6rnegin
yari saydam paneller) ve panellerin arazi Uzerinde kaplayacagi alani tarimsal Uretimi en az
etkileyecek bicimde tasarlayan mevzuatlarin olusturulmasi sayesinde gida glivenligini tehdit
edebilecek kayiplarin 6niine gegilebilecegini vurgulamistir. Kisaca tarimsal Gretimin 6ncelendigi
fakat ciftcilerin enerji ihtiyaglarinin ve refah diizeylerinin de gozetildigi bir dizenleme ile
TarimFV’'nin tim acilardan fayda saglamasi beklenmektedir. Burada dikkat edilmesi gereken
nokta, panel sistemlerinin halen gelistiriilme asamasinda oldugu ve birgok farkl bélgede ve farkli
tarimsal Uriinlerle denenmesi sonucunda elde edilecek veriler 1s18inda gelistirilecek uygun
sistemin, yine uygun politika ve mevzuatlarla beraber etkin bir sekilde uygulanabilecegidir. Bu
nedenle TarimFV alaninda yapilacak arastirma ve gelistirme faaliyetlerinin desteklenmesine
blyk ihtiyag vardir.
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Tablo 2: TarimFV’nin Farkli Cografi Bolgelere Gore Uriin Miktari Uzerindeki Etkisi

Uriin Cesidi Uriin miktarinda artis Uriin miktarinda degisimin Uriin miktarinda azalis
yasanan bolgeler olmadigi bélgeler yasanan bolgeler
Domates Davis, CA, ABD?
Kuzey Tuscon, AZ, ABD?! *Almeria, Ispanya3 " .
" " . Sardunya, Italya’
Agadir, Fas® Almeria, Ispanya*
*Agadir, Fas®
Marul Montpellier, France?®
*Almeria, Ispanya3 * Sardunya, italya?
*GUlney Bati Yunanistan!
Biber en Kuzey Tuscon, AZ, ABD"***
Kuzey Tuscon, AZ, ABD? N . 8 . 5
*Selanik, Yunanistan® . Sardunya, Italya Davis, CA, ABD
Gliney Bati Yunanistan?!
Salatalik * Sardunya, italya’
* Mora Yarimadasi, Montpellier, Fransa8
Yunanistan!?
Kereviz **Baden-Wirttemberg, Baden-Wiirttemberg,
Almanyal® Almanyal0
Ispanak Davis, CA, ABD?
Patates **Baden-Wirttemberg, Baden-Wirttemberg,
Almanya® Almanyal®
Kighk Bugday **Baden-Wirttemberg, Baden-Wiirttemberg,
Almanya® Almanya®
Yonca Baden-Wiirttemberg,

Almanya®
Cilek *Kunming, Cin 13

Kaynak: Literatirdeki calismalarin bulgularina gére derlenmistir.

!Barron-Gafford vd. (2019), Hudelson ve Lieth (2021), 3 Urena-Sanchez vd. (2012), * Perez-Alonso vd.
(2012), ® Ezzaeri vd. (2018), © Ezzaeri vd. (2020), 7 Cossu vd. (2014, 2020), & Marrou vd. (20133, 2013b), °
Zisis et al (2019), *° Trommsdorff vd. (2021), 1! Kavga et al (2019), ' Trypanagnostopoulos vd. (2017), 3
Tang et al (2020).

* Sera sistemlerinde yapilan deneysel sonuglari ifade etmektedir. ** Uriin miktarindaki artis, kurak
yillarda gergeklesmistir. ***Aci biber (chiltepin pepper). ****Meksika biberi (jalapefio)

Kirsal kalkinma perspektifinden ise TarimFV’nin faydalari olarak cift¢i gelirlerinin
cesitlenmesi ile artisina (Dinesh ve Pearce, 2016) ve elektrik Gretimine bagh olarak kirsal
bolgelerin ya da giftcilerin enerji bagimhiliklarinin azaltilmasina (Hernandez vd., 2019) dikkat
cekilmistir. Kirsal kesimin enerjiye erisiminin kolaylasmasi sulamayi verimli hale getirebilecek ve
bu yolla tarimsal Uretimi arttirarak kirsal kalkinmaya katki sunabilecektir (Weselek vd., 2021).
Ciftci gelirinde cesitlenme ve artis ise Uretilen elektrigin -mevcut yasal diizenlemelere ve altyapi
olanaklarina bagh olarak- sebekeye satisi ile mimkin olabilmektedir. Ayrica TarimFV’nin
ozellikle yeni is olanaklar yaratabilme (panel kurulumu ve bakimina ydnelik) potansiyeli
Gzerinden kirsal kesimde sosyo-ekonomik anlamda onemli bir katki saglayabilecegi de one
surdlebilir.
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Tablo 3: TarimFV Sistemlerinin Ortaya Cikaracagi Firsat ve Zorluklar

Etki Alani Firsatlar Kaynak
iklim Degisikligi  Temiz enerji tretimi ile karbon EU (2022), Munoz-Garcia vd.
emisyonunun azaltilmasi (2022)
Asiri hava olaylarindan korumasi (fazl Barron-Gafford vd. (2019),
glineslenme, sicak hava dalgasi, dolu, BayWa-re (2022), Williocx vd.
don, asiri riizgar vb.) (2020)
Ekoloji/Cevre Suyun korunmasi (sulama Amaducci vd. (2018), Elamri vd.
verimliliginin artmasi) (2018), Hannah vd. (2013), Ott
vd. (2020)
Erozyonun 6nlenmesi Al Mamun vd. (2022),
Hernandez vd. (2019), Turan
(2021)
Agronomi Golgelemeden faydalanan bitkilerin  Golgelemeden zarar goren bitkilerin Barran-Gafford vd. (2019),
mahsul miktarinda ve kalitesinde mahsul miktarinda ve kalitesinde Trommsdorf vd. (2021)

artig azalig

Mikroklimatik etkiler ile toprak nemi, Mikroklimatik etkiler altinda zararli  Trommsdorff (2016)
sicaklik vb. kosullarin iyilesmesi kontrollinlin zorlagmasi ve pestisit
kullaniminin artmasi

Bitkinin olgunlasma zamaninin Agir vd. (2023)
gecikme olasilig

Sosyo-Ekonomi  Arazi verimliliginin artmasi (uygun
verim ve mali kosullarda)

Dupraz vd (2011), Elamri vd.
(2018), Valle vd. (2017),

Trommsdorff (2016)
Tarimsal Uretim maliyetlerinin Panel kurulum ve bakim maliyetleri Trommsdorff (2016)
(enerji, sulama, dolu sigortasi vb.)
dismesi

Ciftci gelirinde artis (mahsul artisi Amaducci vd. (2018), Dinesh ve
ve/veya elektrik satigina bagl Pearce (2016), Trommsdorff
olarak) (2016)

Hasat zamaninin gecikmesinden Hasat zamaninin gecikmesinden Agir vd. (2023)
kaynaklanan piyasa boslugunda “ge¢ kaynaklanan “erken hasat (erkenci
hasat” gelirinde artig iriin)” gelirinde azalma

Yeni is olanaklari Agir vd. (2023)

Gida Guvenligi Golgelemeden faydalanan bitkilerin  Goélgelemeden zarar géren bitkilerin Barran-Gafford vd. (2019),
mahsul miktarinda artis mahsul miktarinda azalis Trommsdorf vd. (2021)

Tarimsal tUretimde surdirilebilirlik  Tarimsal Gretimden vazgegme Williockx vd. (2019)
(enerji satigini tercih etme)

Uretilen elektrik ile kurulacak Agir vd. (2023)
depolar sayesinde (iriin kaybinda
azalma

Kirsal Kalkinma  Enerjiye erisimin Hernandez vd. (2019), Irie vd.
kolaylagsmasi/saglanmasi (2019)

Pazarlama olanaklarinda artig Agir vd. (2023)
(depolamada, gelir kaynaklarinda
artis gibi nedenlerle)

Kaynak: Literatilirdeki ¢alismalara gore yazarlar tarafindan derlenmistir.
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Yine, gelismis Ulkelerdeki gorece kiiclik toprak sahipligi / isletmeciligi sebebiyle tek tip
endistriyel tarim yerine farkh drinlerin ekiminin daha yaygin olmasi tarimsal {retimin
devamliligini biyocesitlilik ve buna bagli olarak gida givenligi acisindan da daha 6nemli
kilmaktadir. iklim degisikligine bagh riskler géz éniinde bulunduruldugunda ise kurak ve Akdeniz
iklimi gibi yari kurak kosullarin hakim oldugu bélgelerde tarimsal iiretimin daha da kirilgan hale
geldigi sdylenebilir. Bu nedenle hem iklim degisikligine bagl risklerin hem de ekonomik risklerin
ylksek oldugu gelismekte olan llkelerde kiigiik ve orta olgekli giftcilerin kendine yeterliliklerine
odaklanan daha yenilikgi tarim politikalarinin gelistiriimesi olduk¢a 6nemlidir. Bu anlamda heniiz
Ulkemizde mevzuati olusturulmamis olsa da arastirma ve gelistirme faaliyetleri baslatilan
TarimFV’'nin Tlrkiye tarim sektoriiniin yapisal 6zellikleri gbz 6niine alinarak tasidigi potansiyelin
arastirilmasina; yaratacagi firsat ve zorluklarin ortaya konmasina ihtiya¢ duyulmaktadir.

2. TURKIYE’DE TARIMIN GENEL SORUNLARI

Tarim sektdriiniin 2021 yili Tirkiye GSYiH icindeki payl %5.5 olarak gerceklesmistir ve
giincel rakamlara gére toplam istihdamin %17.2’si tarim sektériinde calismaktadir (TUIK, 2022).
Tarimsal Uretimin salt ekonomik rollintin yani sira Tirkiye'ye 6zgli yapisal 6zellikleri kirsal
kalkinma, iklim degisikligi, gida glivenligi gibi bircok konuda tarim sektoriine stratejik 6nem
yliklemektedir. Ancak giftgiligin kiiglik ve orta 6lgekli yapisiyla beraber girdi bagimliliginin yiiksek
olmasi, artan girdi maliyetleri karsisinda tarimsal Giretimi zorlastiran baslica sorunlar olarak 6ne
¢tkmaktadir (Yeni ve Teoman, 2022).

Toplam tarim girdi fiyatlari endeksine (Tarim-GFE) gore, Aralik 2022'de Tirkiye'de girdi
fiyatlarinin 2015 baz yilina gére yaklasik bes katina ¢iktigi saptanmustir (TUIK, 2023). Alt gruplar
bazinda 2015'ten 2022'ye en 6nemli artis, agirlikh olarak ithal edilen ve kur artisindan yiksek
diizeyde etkilenen glibre ve toprak diizenleyicilerde goriilmektedir. 2015 yilindan bu yana fiyat
artislarinin en yuksek oldugu ikinci sektor ise enerji ve madeni yaglardir. 2022 yili Ekim ayinda
bir 6nceki yilin ayni ayina gore %134.8 artan tarimsal girdi fiyati endeksi (Tarim GFE,
2015=100)'ne gore en yiksek enflasyona sahip olan girdi siniflari “enerji ve yag (%196.9)” ve
“glibre ve toprak gelistiriciler (%192.5) olmustur. Sekil 2’de gorilecegi Uzere tim girdi
siniflarinda (6zellikle glibre ve enerjide) 2021 vyili itibariyle ciddi dizeyde vyikselme
yasanmaktadir (TUIK, 2023). Girdi fiyatlarindaki bu artisin tarimsal reticiler icin zorlayici oldugu
ve Ozellikle klguk Ureticilerin maliyet artisi karsisinda Uretimi birakma riskini arttirdig
soylenebilir.
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Kaynak: TUIK (2023), Tarimsal Girdi Fiyat Endeksi, istatistiksel Tablolar sayfasindan 28 Aralik 2022

tarihinde alinan verilere gore yazarlar tarafindan diizenlenmistir.

*Her bir yila ait endeks gostergesi aylik verilerin ortalamasi alinarak olusturulmustur. 2022 yilina ait

veriler ise Aralik ayi haricinde 11 aylik ortalamadan olusmaktadir.

TarimFV’'nin 6nde gelen katkilarindan biri enerji girdi maliyetlerinde saglayacagi olasi
diststlir. Son vyillarda Turkiye’de enerji girdilerinde yasanan fiyat artislarina Tarim-GEF
endeksine ait alt kategoriler itibariyle bakildiginda 2015 yilina gére 2022 yilinda en yliksek fiyat
artislari %632 ile kémiir, %531 ile elektrik ve %485 ile mazot girdilerinde yasanmistir (TUIK,
2023). Sekil 3’te ise alt kategorilere gore tarimsal enerji fiyat endeksi gériilmektedir. En fazla
fiyat artisi basta komiir olmak Gizere tarimsal girdiler arasinda dnemli yeri olan elektrik ve mazot
fiyatlari da ciddi diizeyde artis gostermistir. Dolayisiyla fotovoltaik sistemler, yerli kaynaklari
tarimda kullanabilir kilmasi ve yerli elektrik Gretimini fosil yakitlardan (kémur gibi) daha ucuz
hale getirebilmesi agisindan énemli olabilir. Bu nedenle veriler, TarimFV sistemlerinin tarimda
girdi maliyetlerini azaltmak agisindan destekleyici olabilecegini gostermektedir.
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Sekil 3: Alt Kategorilere Gore Tarimsal Enerji Fiyat Endeksi (2015=100)
(Yilik Ortalama Enerji Endeksindeki Gelisme)*
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Kaynak: TUIK (2023) Tarimsal Enerji Fiyat Endeksi, istatistiksel Tablolar sayfasindan 28 Aralik Ocak
2022’de alinan verilere gore yazarlar tarafindan diizenlenmistir.

*Her bir yila ait endeks gostergesi, aylik verilerin ortalamasi alinarak olusturulmustur. 2022 yilina ait
veriler ise, Aralik ay1 haricinde 11 aylik ortalamadan olugsmaktadir.

Politik belirsizlik/plansizlik ve giftgilerin finansal kaynaklara erisim zorluklari da Tirkiye
tariminda temel yapisal sorunlar olarak siralanabilir (TUSIAD, 2020). Ayrica son yillarda arazi
kullanimi Gzerinde insaat ve enerji sektoriyle artan tarim-disi baskilar ve bununla birlikte
tarimsal arazinin spekilatif mdalkiyetinin yayginlasmasi tarimsal (retim ve gida glvenligi
acisindan 6énemli bir sorundur. Tim bu sorunlara arazilerin milkiyet yapisi (mirasla boélinme,
cok parcalilik vb.) da eklenince, ciftcilerin uzun vadeli sermaye yogun teknolojilere yatirim
yapmasi zorlasmakta, kisa vadeli ‘glint kurtarmaya dayall’ stratejilere yonelim artmaktadir.

Tirkiye’nin iklim degisikligi acisindan en riskli alanlarindan olan Akdeniz iklim kusaginda
yer almasi ise hem tarimsal verimlilikte dislise yol acarak hem de kirsal kesimdeki gelir
esitsizliklerini ¢ogaltarak tarimsal tretimdeki belirsizligi arttirmaktadir (Dinya Bankasi, 2022).
TOB (2021)’a ait iklim degisikligi ve tarim sektoriiniin degerlendirildigi raporda son 10 yilda
ozellikle erozyon sebebiyle Tlrkiye’de tarimsal alanlarda toprak verimliligi %23 azalmistir. Dolu,
don gibi asiri hava olaylarina bagli mahsul kayiplarina ek olarak artan kurakligin sulama ihtiyacini
arttirmasi beklenmektedir (Tirkes, 2020). Ayrica pazar olanaklari nedeniyle misir, seker pancari
gibi fazla su tiiketen Grlinlerin yayginlasmasi 6zellikle Konya Havzasi gibi kuraklik tehlikesi altinda
olan bolgelerde yer alti su kaynaklarinin kullanimina olan ihtiyaci arttirmaktadir. Meyve ve
sebzeciligin 6nemli bir payl oldugu llkemizde, glines yaniklari da ciddi sorunlardan biridir.
Ozellikle 6rtiileme, golge tozu, kanolin kili gibi yontemlerle asir sicaktan korunmaya calisilan
bitkiler icin, golgeleme 6zelligi ile paneller dnemli bir ihtiyaci karsilamis olabilecektir.
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Kisaca hem iklim hem de piyasa yapisi sulama lzerinde ciddi bir baski yaratmakta, tarimsal
sulamanin enerjiye olan bagimhhgi ise giftci maliyetleri ve ¢evresel sorunlar (tuzlanma, erozyon,
¢cOllesme vb.) Uzerinden gida glivenligi tehlikesini derinlestirmektedir. Yapilan iklim
degerlendirme calismalari kurakhgin Turkiye icin kroniklesmekte oldugunu gostermekte ve bu
nedenle tarimsal Gretimde ve su kullaniminda uzun dénemli ve planl bir sisteme gegilmesi 6nem
tasimaktadir (Sahin ve Kurnaz, 2014). Su krizlerinin, basta 6nemli tarim alanlari olmak lzere
Ulkedeki temel makroekonomik gostergeleri de etkileyecegi (Dudu vd., 2010); orta ve uzun
vadede en ¢ok da kurakliga dayal nedenlerle tarimsal tretimde 6nemli kayiplar olacagi tahmin
edilmektedir (Dellal vd., 2011; Dudu ve Cakmak, 2018). Ozellikle su, enerji ve gida ekseninde
yogunlasan s6z konusu sorunlar Tirkiye tariminda glindeme oturmus durumdadir. Yukarida
sundugumuz yazin taramasi TarimFV sisteminin bu sorunlar karsisinda birtakim potansiyel
¢O6zUim olanaklari saglayabilecegini gostermektedir. Bu amacla oncelikle llkemizde tarimda
enerji ihtiyacinin tanimlanmasi ve artan enerji maliyetleri karsisinda ciftcilerin alternatif
egilimlerinin belirlenmesi TarimFV gibi yenilik¢i teknolojilerin llkemiz potansiyeli icinde
degerlendirilmesi icin yol gosterici olabilir.

2.1. Tiirkiye Tariminda Enerji ve Sulama

Tirkiye tariminda enerji; sulama basta olmak lizere seracilik, hayvancilik ya da gidalarin
depolanma ve islenme asamalarindaki isitma ve sogutma, ayrica genel olarak makine kullanimi
(traktor vb.), tasima ve dagitim gibi faaliyetler icin temel bir girdi kaynagidir. 2018 yilinda toplam
enerji tiiketiminin %40 tarim ve ormancilik (cok azi balikgilik olmakla beraber) alanina aittir (IEA,
2021: 68). Bu girdi en fazla, fosil yakit olan mazot ile karsilanmaktadir (Sayin vd., 2005). Ornegin
bugday ve pamuk Uretiminde kullanilan toplam enerji (MJ/ha) sirasiyla %39 ve %41’lik payla
mazottan olusmaktadir (Oren ve Oztiirk, 2006). Domates lretim maliyetlerinin ise %60’I mazot
kullanimindan ileri gelmektedir (Erdal, 2019).

Tirkiye'de tarimsal sulamada kullanilan su miktari, toplam su kaynaklarinin dortte Giglinii
olusturmaktadir (DSI, 2021). Bunun en énemli sebebi tarimsal sulamanin ¢ok biiyiik bir kisminin
kontrolsiiz (salma) sulama seklinde yapiimasidir. Sebekeye bagl tarimsal isletmelerde ise sulama
gibi 6nemli faaliyetlerin bir kismi elektrik ile karsilanmaktadir. Tarimda sulama faaliyeti Turkiye
capinda faturalandirilan toplam elektrik tiiketiminin %3.2’sini olusturmaktadir (EPDK, 2021).
Ozellikle su tasarrufu icin 6nemli bir avantaj saglayan damlama ve yagmurlama sistemleri
yayginlasmaya baslamis, bu da tarimsal sulamada elektrik kullanimini arttirmistir. Ancak
yukarida da belirttigimiz gibi halen DSi kanaletlerinden saglanan ya da pompa yoluyla kuyulardan
cikarilan yer alti sulariyla birlikte vahsi sulama yontemi agirligini korumaktadir.

Bu anlamda sulama verimliliginin artmasini saglayacak tasarruflu sulama sistemlerine
gecisin eneriji talebine etkisi gdz 6nlne alinmalidir. Turkiye icin yapilan bir calismada mazotla
¢alisan basingh sulama sistemlerinin islem maliyetlerinin, fotovoltaik sistemle galisan sulama
sistemlerine gore 4.5 kat daha fazla oldugu tespit edilmistir (Senol, 2012). Son yillarda fosil yakit
ve elektrik fiyatlarindaki hizli yiikselis karsisinda tarimsal Urin fiyatlari bu maliyet artisini
karsilayabilecek kadar yiikselmemis ve bunun sonucunda tarimsal arazi ve yapilarda glines
panelleri yoluyla enerji Uretimine yonelim artmistir. Bu maliyet sorunlarina ek olarak 2022
sulama sezonunda yasanan elektrik kesintileri de ciftcilerin gereksinim duyduklari enerjiyi
kendilerinin Gretmesi yonlindeki ihtiyaci ortaya ¢ikarmistir. Bu alandaki krize kisa dénemli bir
¢O6zUm olarak tarimsal sulamaya dayali elektrik borglarinin 6denmesi icin Tarim ve Orman
Bakanligl tarafindan dusik faizli kredi verilmeye baslanmistir ve ek olarak gilines enerji
santrallerine dayali sulama sistemlerinin desteklenmesine calisiimistir (18 Agustos 2022 Tarihli
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ve 31927 Sayili Resmi Gazete). Tim bu bilgiler 1s18inda tarimsal Ureticilerin yenilenebilir enerji
kaynaklarindan elektrik Gretimine erigiminin hem iktisadi-mali hem de verimlilik agisindan
olumlu etkileri acik¢a anlasiimaktadir. Ancak bu desteklerden faydalanabilmek, yine birtakim
agir sartlara baglanmistir (Madde 1/c)? ve bu destekleyici kredilerle birlikte asagida daha ayrintili
bahsedecegimiz lizere tarim arazileri lzerinde GES kurulumuna iliskin bazi ciddi kisitlar da
getirilmistir.

2.2. Tiirkiye Tariminda Giines Enerjisi

Ulkemizde giineslenme potansiyeli géz 6niine alindiginda, enerji bagimliligini en aza
indirecek ve Yesil Donisiim ile uyumlu bicimde karbon emisyonlarini azaltacak en elverisli enerji
kaynaklari icinde glines enerjisi 6ne cikmaktadir. Glines enerji iretimi hizla ylikselen Avrupa ile
karsilastirildiginda Tiirkiye, Avrupa’da gorece yiiksek 1sima miktarina sahip Fransa ve ispanya’ya
gore dahi yaklasik %30 daha yiiksek 1sima miktarina sahiptir. Toplam isimaya gore, ilkemizdeki
elektrik talebinin %75’inin glines enerjisi ile karsilanmasi mimkindir (Uguz vd., 2019). Mevcut
haliyle lisansli ve lisanssiz* olmak Uzere GES’ler Tirkiye capindaki kurulu giic kapasitesinin
%9’unu, toplam enerji Gretiminin ise %4.87’sini olusturmaktadir (EPDK, 2022a).

Glneslenme miktarina bolgesel olarak bakildiginda Tirkiye’de en yliksek potansiyel
Giiney Dogu Anadolu Bdlgesi’ne aittir. Bélgeyi sirasiyla Akdeniz, Dogu Anadolu, i¢ Anadolu, Ege,
Marmara ve Karadeniz takip etmektedir. Karadeniz, Giiney Dogu Bolgesi'ne gore yalnizca %23
daha az glines enerijisi potansiyeli gdstermektedir (GEPA, 2022) ve bircok Avrupa ulkesine gore
daha fazla 1simaya sahiptir (Cosgun, 2021). Ozellikle giiney ve i¢c kesimlerdeki giineslenme
miktarinin fazlahig ve s6z konusu bolgelerde Sanliurfa, Konya gibi kuraklik tehlikesi altinda olan
dnemli tarim alanlarinin yer almasi®, TarimFV’nin bu tiir bélgelerdeki potansiyelini hem enerji
hem de sulama verimliligi acgilarindan arttirmaktadir. Ulkemizde seraciligin yaygin olmasi da
seralarda kullanilan eneriji ihtiyacini arttirmaktadir. Ferndndez vd. (2022) tarafindan ispanya,
italya, Meksika ve Tiirkiye tizerinde yapilan ¢alismaya gére mevcut seralarin tizerine kurulacak
paneller ile Uretilecek en yliksek elektrik potansiyelinin Tirkiye’de oldugu tespit edilmistir.
Ustelik ikinci sirada olan Meksika’ya gére sera basina urettigi enerji miktari 2 kat daha fazladir.
Calismanin diger 6nemli bir bulgusu ise, seralarda retilecek eneriji ile her bir seranin %95 ila
%114 oraninda enerjide kendine yetebilir duruma gelmesidir. Ornegin Antalya’da bulunan
seralar, Tirkiye’nin elektrik arzini %6 oraninda karsilayabilecek seviyededir. Bu oran ispanya,
Meksika ve italya’da bulunan 6nemli sera bélgelerine gére dnemli bir farkla (sirasiyla %2.5; %2.3;
%3.4) 6nde yer almaktadir.

TarimFV’'nin mikroklima etkisi ile fotovoltaik enerji Gretimi Uzerinde verimlilik artisi
saglayabilecegi diisinildiginde, tarimsal lretim ve enerji Gretiminin birlestirilmesi, tarimsal
arazilerden saglanabilecek enerji verimliligini 6nemli 6l¢lide arttirabilecektir (Cosgun, 2021).
Tarimsal Uretim ile glines enerijisinin birlestirilmesi durumunda diger sinerjik faydalar da dahil
olmak Uzere dnemli bir enerji arzinin ortaya cikabilecegi, ciftcilerin ve kirsal kesimin enerji
bagimhhginin ciddi dlclide azaltilabilecegi soylenebilir. Ayrica arazi fiyatlarindaki artis ve diger
yapisal sorunlara bagh olarak ekilen alanlarin azalma egiliminde olmasi karsisinda TarimFV
tarimsal Gretimin sirdirilebilmesi agisindan gekici bir yatirim olanagi sunabilmektedir. Bununla
birlikte TarimFV’'nin amacina uygun kullanilmamasi (‘pseudo-tarim’, tarim yapar gorinimlii
enerji yatirimlari) tarimsal arazi tzerindeki enerji yatirimi amach baskiyi arttirirken, gida arzini
olumsuz etkileyebilir. Bu anlamda TarimFV’'nin hem kirsal kalkinma hem de gida givenligi
acisindan toplumsal faydasini gbzeten bir mevzuat olusturmak son derece 6nem tasimaktadir.
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Turkiye’'de henliz TarimFV’ye 6zel bir mevzuat olmasa da tarimsal arazilerde glines enerjisi
kullanimi, 4628 sayil Elektrik Piyasasi Kanunu ve 5403 Sayil Toprak Koruma ve Arazi Kullanimi
Kanunu ve bunlara bagl yonetmelikler ve uygulama talimatlari araciligiyla diizenlenmektedir. En
gincel haliyle tarim arazileri Uzerinde Ulkemizde paneller yoluyla iki sekilde elektrik
Uretilebilmektedir. Bunlardan ilki, giftcilerin tarimsal Uretim faaliyetlerinde arazi ya da c¢ati
Uzerinde (sulama, seralarda ve besi giftliklerinde 1sitma/sogutma, soguk hava deposu vb.) girdi
olarak kullanabilmeleri icin sebekeden bagimsiz bicimde elektrik Gretmelerine dayanmaktadir.
Digeri ise kuru (kirag) marjinal tarim arazileri tGzerine kurulan paneller araciligiyla sebekeye satis
amaciyla Uretilen elektriktir. 21 Temmuz 2011 Tarihli 28001 Sayih Elektrik Piyasasinda Lisanssiz
Elektrik Uretimine iliskin Yonetmelik, 6zel ve tiizel kisilerin kendi elektrigini kendilerinin
Uretmelerini saglayan ilk diizenleme olarak karsimiza ¢ikmaktadir. Bu yonetmelik kapsaminda
lisanssiz olarak kurulan ilk glines enerji sistemi (GES), 2013 yilinda Mugla Blylksehir Belediyesi
tarafindan kurulan mezbaha tesisi olmustur. Catiya kurulan bu sisteme ek olarak ilk tarimsal
sulama GES ise ayni yiIl Ankara’nin Beypazari ilgesinde bir giftci tarafindan kurulmustur (Glven,
2020; TRT, 2012). 2021 yil itibariyle Tlrkiye’de lisanssiz olarak Uretilen elektrigin %96.6si,
GES’lerce Uretilmektedir (EPDK, 2021).

2022 yilina dek saatlik mahsuplasma yapilarak lisanssiz Ureticilerce Uretilen elektrigin
satisina izin veren diizenleme, yurt capinda tarimsal (retimin suistimal edilmesi egilimi
karsisinda (hayvan bulunmayan besi ciftlikleri, mahsul Uretilmeyen seralar vb. 6érneklerle) 11
Agustos 2022 tarihli Elektrik Piyasasinda Lisanssiz Elektrik Uretim Yénetmeligi’'nde Degisiklik
Yapilmasina Dair Yonetmelik ile yeniden diizenlenmis ve aylik olarak mahsuplagsmaya izin
vermeye baslamistir.® Bu yeni diizenlemelere gére 2013-2019 dénemine gére lisanssiz elektrik
satisindan elde edilecek gelir dlismistiir. Buna ek olarak son yillarda GES talebindeki artisin ise
panel fiyatlarinin yiikselmesine yol agarak her iki gelisme sonucunda GES yatirimlarinin giftgi igin
yatirimin geri donis slresini uzattigi sdylenebilir.

Esasinda devletin, bu dizenlemeler ile elektrik Uretiminde satis gelirinden ziyade “6z
tiketim” modelini (Glven, 2022) ya da EPDK (2022b)’'nin kamuoyu duyurusunda ifade ettigi
sekilde “tiketime 6zglilesmis” lretimi yeniden kurgulamak istedigi gortlmektedir. Benzer bir
ihtiyath yaklasim sonucunda Tarim ve Orman Bakanhgr’'na bagh Tarimsal Arastirmalar ve
Politikalar Genel MudurlGgu gorisleri dogrultusunda hazirlanan tebliglere dayanarak 26 Nisan
2022 tarihinde “Tarim Arazilerinin Korunmasi, Kullanilmasi ve Planlanmasina Dair Uygulama
Talimati”nda degisiklik yapilarak GES kurulabilecek arazi ve yapilar yeniden diizenlenmistir. Buna
gore GES kurulabilecek alanlar i) marjinal tarim arazisi ve ii) mutlak, 6zel Griin, dikili tarim araziler
olarak ikiye ayrilmis ve 16 Haziran 2022 tarihinde bazi alanlarda yalnizca tarimsal amacli yapilarin
catilarina ya da arazinin %1.5 oraninda yere kurulabilmek suretiyle sinirlama getirilmistir (bkz.
Tablo 4). Sera Uzerine GES kurulumu ise tamamen yasaklanmistir. Marjinal tarim arazilerinde
kurulan seralarda ise GES’in proje alaninin %1.5 orani kadar yalnizca yere kurulmasina izin
verilmistir (TAGEM, 2022).
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Tablo 4: Tarim Arazilerinin Korunmasi, Kullanilmasi ve Planlanmasina Dair Uygulamalar

Marjinal Arazilerde

Mutlak, Ozel Uriin, Dikili Tarim Arazilerde

“Tarimsal amach yapilar”in ¢atisina tiketimi
karsilayacak kadar GES kurulabilir. Yetmemesi
durumunda ise proje alaninin %1.5 kadar yere GES
kurulabilir.

“Sera” Uzerlerine fotovoltaik panellerin kurulumu
bitki yetistiricilik teknigine uygun olmadig
gerekgesiyle yasaklanmistir. Ancak sera iclerinde

(proje alaninda) yere %1.5 oraninda panel
kurulabilir.
“Tarimsal sulama” amagh vyapilarda kuyunun

sulama kapasitesine gore gereken enerijiyi
saglayacak GES, en fazla %1.5 alani kapsayacak
sekilde kuyunun bulundugu yere kurulabilir.

“Tarimsal amach entegre tesisleri”nin catisina
tiketimi karsilayacak gilcte GES kurulabilir,
yetmemesi durumunda ise yine yere kurulmasina
izin verilmektedir.

“Tarim digi amagh kullanim”larda ise yine gati ve
yere GES kurulabilir.

“Tarimsal amach yapilarin vyalnizca c¢atisina
tuketimi karsilayacak kadar GES kurulabilir. Yere
kurulmasina izin yoktur.

“Sera” Uzerlerine ve sera iginde yere fotovoltaik
panellerin kurulumuna izin verilmemistir.

“Tarimsal sulama” amagh yapilar igin arazi 20 ha
ve Uzerinde ise yere GES kurulabilir. 20 ha’dan az
ise mobil GES kullanimi serbesttir.

“Tarimsal amagli entegre tesisleri” vyalnizca
catisina  tlketimi  karsilayacak kadar GES
kurulabilir. Yere kurulmasina izin yoktur.

“Tarim digi amach kullanimlarda ise yine yalnizca
¢atiya GES kurulabilir.

Kaynak: Tarim Arazilerinin Korunmasi, Kullanilmasi ve Planlanmasina Dair Uygulama Talimati’'na Yonelik
Tebligi kapsaminda dizenlenen Tarim ve Orman Bakanli§’’na ait 16.06.2020 tarihli talimata goére
dizenlenmistir.

Yukaridaki diizenlemelere gore GES kurulmasi durumunda ciftcinin, tarimsal Uretime
devam etmesi taahhiit ile garanti altina alinmaktadir. Buna ragmen ciftcilerin tarimsal iretimden
vazgecmesi durumunda GES’e el konmasi, kurulumun soékilmesi vb. yaptirimlar mevzuatta
bulunsa da yaptirimlari uygulayacak altyapi ve o6denek bulunmamakta (yikim ekibi vb.
hizmetlerin diizenlemesi yoktur) ve denetimsel mekanizmanin ¢alismasinin miimkiin olmadigi
anlasiimaktadir. Yonetmelik, GES kurulumlarini enerji tiketim miktarina gore sinirlamis olsa da
Uretilen enerjinin satisini sinirlandiran bir mevzuat da yururlikte yoktur. Bu agilardan mevcut
yasal dlizenlemeler, birtakim eksiklikler icermekte ve sistemi suistimale agik birakabilmektedir.
Bu nedenle Enerji ve Tabii Kaynaklar Bakanligl, Tarim ve Orman Bakanhgi ve Sanayi Bakanhgi
arasinda koordinasyon bulunmamasi 6nemli bir kurumsal problem olarak karsimiza ¢gitkmaktadir

S6z konusu kisitlama ve sorunlara ragmen tarimsal sulamada GES’lerin yayginlastirilmasi
amaciyla Hazine ve Maliye Bakanhgi tarafindan gectigimiz glinlerde agiklanan kredi desteginin
(HMB, 2022) o6zellikle kiiglik ve orta olcekli ciftcilerin enerjide kendine yeterliliklerine katki
sunabilecek dnemli bir gelisme olarak glindeme gelmis bulunmaktadir. 22 Aralik 2022 tarihinde
Elektrik Piyasasinda Lisanssiz Elektrik Uretim Yonetmeligi’'nde Degisiklik Yapilmasina Dair
Yonetmelikte yapilan son diizenlemeyle basvuru siirelerinde uzatima gidilerek birokratik
zorluklarin kismen giderilmeye calisildig1 soylenebilir.
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TarimFV 6zelinde herhangi bir yasal diizenleme hentliz bulunmamasina ragmen, Tarimsal
Arastirmalar ve Politikalar Genel Muaduarliga tarafindan 2022 yilinda iki adet bilgi notu
yayinlanmis ve dikili tarim arazileri ve seralar lizerinde TarimFV uygulamalari yoniinde goris
bildirilmistir. Buna gore glines panellerinden kaynaklanan gélgelenmenin bitkisel gelisime uygun
olmayabilecegi, panellerin bertarafi konusunda ¢evresel endise duyuldugu ve TarimFV igin heniz
yeterli veri bulunmadigindan hareketle tGlkemizde TarimFV uygulamalarinin dikili araziler ve sera
Gzerleri icin Genel Muidirlikge uygun bulunmadigi ifade edilmistir (TAGEM’e ait 8 Nisan 2022 ve
30 Mayis 2022 tarihli bilgi notlari). Henliz Tlrkiye'de bir pilot uygulama tamamlanmadigi
disinildiginde burada bildirilen gorislerin ilgili literatlire veya baska Ulkelerde benzer
uygulama sonuglarina dayanarak yapilmamis olmasi bir eksiklik olarak goériilebilir. Ozellikle AB
ve ABD’de TarimFV’ye dair uygulamalar ve bu uygulamalara dair bilimsel ciktilarin artisi
Tirkiye'deki degerlendirmelerin en azindan bu ilk asamada faydali olabilecegini
disindirmektedir. Takip eden dénemde ise llkemizde TarimFV’ye doénik pilot projelere hiz
kazandirilmasi ve desteklenmesi, elde edilecek verilerin degerlendirilmesi ve kamu kurumlariyla
paylasiilmasi yoluyla TarimFV’nin Ulkemiz icin gercek potansiyelin ortaya konmasi acisindan
Onem tasiyacaktir.

3. TARIMFV SAHA ARASTIRMASI SONUCU

Turkiye Fotovoltaik Platformu icerisinde TUBITAK 1004 projesi cercevesinde “Arastirma
Programinin Toplumsal Etkisi (SOLARSOS)” projesi kapsaminda 7-14 Aralik 2022 tarihleri
arasinda Manisa’nin Akhisar ilgesinde yapilan saha galismasinda katilimcilara TarimFV 6zelinde
sorular sorulmustur’. Arastirmada, kamu ve &zel sektér kuruluslarindan, aralarinda tarim
sektorli ve kuruluslarinda galisan (giftgi, ziraat mihendisi vb.) paydaslara ek olarak elektrik
piyasasinda ¢alisanlar da dahil olmak Uzere toplam 20 uzman kisi ile gorisilmustir. TarimFV
hakkindaki goérislerin soruldugu bu saha arastirmasinda, uzmanlarin neredeyse yarisi (%45)
TarmFV sistemlerini tarimsal (retim acisindan faydali bulmustur. U¢ uzman ise goris
belirtmemis, bir kisi kararsiz oldugunu ifade etmistir.

Olumlu gorise sahip olanlar (2 ciftci, 4 kamu kurumu uzmani, 3 6zel sektér uzmani)
cogunlukla, TarimFV’nin hem tarimsal maliyetler hem de agronomik etkiler agisindan Ureticiye
fayda saglayabilecegini distinmektedirler. Bu faydalar arasinda rin cesitliliginin artmasi ve
katma degeri ylksek (rinlerin yetistirilebilmesi yoluyla ciftci gelirlerinin  artmasi
ongorilmektedir. Yoreye o6zgl (rlinler acgisindan dislindiklerinde hasat gecikmesinden
kaynaklanacak gelir artisi, yas (izimde beklenmektedir). Zeytin Uretiminde ise golgelenmeden
(%20-30 dolaylarinda olmak kosulu ile) faydalanabilecekleri; bu sayede Uriin kaybinda azalma ve
kalitesinde yikselme olabilecegi ifade edilmistir. Yine yorede yaygin bicimde kullanilan “6rtG”
maliyetlerinde azalma saglanabilecegi ve panellerin doluya karsi koruma islevi gorebilecegi
distnulmustlr. Ayrica hem teknik olarak hem de enerji maliyetleri bakimindan sulama
faaliyetlerinin tamamen bu sistem ile saglanabilmesinin ciftciler agisindan faydal olacagi ifade
edilmistir.

TarnmFV Uzerinde olumsuz goris bildiren 9 kisi (8 elektrik sektérii uzmani, 1 ¢iftgi) arasinda
one cikan yaklasim ise maliyetlerin yiksekligi dolayisiyla TarimFV sistemlerinin finansal agidan
uygulanabilir olmayabilecegi (kurulum ve bakim/operasyonel maliyetler) ve ciftcilerin bu
maliyetleri Ustlenemeyecekleridir. Bu uzmanlarin énemli bir kismi, TarimFV yerine 0Ozellikle
marjinal arazilere GES kurulumunu dnermektedirler. Ulke genelinde ve yoérede verimsiz bos
arazilerin ¢ok olmasi ikili kullanimi bu uzmanlar agisindan anlamsiz kilmaktadir. Her ne kadar bazi
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uzmanlar tarimsal Uretimin panellerin yaratacagl golgelemeden dolayi zarar gorecegini ifade
etmis olsa da; uzmanlarin tarimsal Uretimden ¢ok, kendi uzmanlik alanlarina odaklanarak
elektrik Gretimine iliskin faaliyetleri degerlendirmeyi onceliklendirdikleri diistinilebilir. Clinki
olumsuz gorus bildiren hicbir uzman, tarimsal lretim slrecinde farkli sinerjik fayda alanlarina
deginmemistir. Oysa yazinda gorilen bulgular, sulama verimliligi basta olmak lizere TarimFV’nin
bircok farkl alanda (maliyet ve gelir yaklasimlarina ek olarak agronomik, sosyo-ekonomik, kirsal
kalkinma acilarindan) olumlu etkisi olabilecegi ve ciftci geliri ve arazi verimliligini arttirabilecegini
gostermektedir (Weselek vd., 2019). Nitekim Agir vd. (2023)’'ne ait onciil ciftciler ile TarimFV
ozelinde yapilan saha arastirmasinda, katilimcilarin neredeyse tamami TarimFV sistemleri
Gzerine olumlu fikir beyan etmisler ve elde edebilecekleri faydalari (6zellikle maliyet diistsi ve
gblgelemeden kaynakli agronomik faydalari) gz 6ninde bulundurarak mimkin olursa bu
sistemleri belirli sartlar altinda arazilerine kurmak istediklerini belirtmislerdir.

Akhisar, Manisa’da olumsuz goéris bildiren uzmanlar ayrica tarimsal tretim siireci disinda
da ciftcilerin elektrik Uretip satabilmelerinin ciftgiler icin yeni bir gelir kaynag yaratabilecegi
Gzerinde durmamis; Uretilen elektrigin yerel paylasim olanagina odaklanmamistir. Yalnizca bir
uzmanin yorede kooperatiflesmenin zayif oldugunu belirterek elektrigin ortak kullaniminin yerel
is birligi yoluyla pek mimkin olmadigini 6ne sirdigi soylenebilir. Fakat bu tiir yorumlar
yereldeki kurumsal kapasitenin (6rnegin kooperatif veya Uretici 6rgitlerinin islevselliginin) ne
sekilde TarimFV adaptasyonunu etkileyebilecegine dair énemli bir arastirma alani icin yol
gosterici niteliktedir.

Olumsuz goris bildiren uzmanlardan biri (gida sektéri uzmani), TarimFV gibi uzun
doénemli bir yatirmin tarim arazisinin farkh kullanim imkanlarini engelleyebilecegini ©ne
sirmistir. Ornegin arazi sahibi kendi ekim yapmak istemedigi zamanlarda arazisini kiraya
verebilmekte ya da baska yatirimlar igin kullanabilmektedir. Bu uzman gériisiine gore s6z konusu
kisitlayicilik TarimFV yatinmina adaptasyonu distrebilir. Uzmanlardan bir digeri, bu tir
yatirimlarin “hirsizlik riski”’ne karsi koruma gerektirdigini fakat boyle bir koruma sistemi
saglamanin zor olabilecegini ifade etmistir. Bu risk karsisinda “mobil solar sistemlerin”
adaptasyonunun daha kolay olabilecegini diisinen uzman, bu basit hareketli sistem lzerinde de
mevcut sigorta sorunlarinin varligina dikkat cekmistir.

Hem olumlu hem de olumsuz gors bildirenlerin 6nemli bir kismi maliyetlerin yiksekligini
TarimFV sistemlerinin yayginlasmasi konusunda onemli bir engel olarak gérmektedir. Bu
nedenle tim uzmanlarin gorusleri degerlendirildiginde, TarimFV’'nin yayginlastiriimasi
konusunda gelistirilecek yeni tesvik mekanizmalarina olan ihtiya¢ dne ¢cikmaktadir. Her iki goriise
sahip uzmanlarin vurguladigi diger bir ortak sorun da TarimFV hakkinda daha cok bilgiye ihtiyac
oldugudur. Bu nedenle, uygulamaya dayali calismalarin Gretecegi veriler, TarimFV konusundaki
toplumsal gorise 151k tutabilmesi ve paydas yaklasimlarinin tarimsal sorunlarin ¢éziimiinde rol
oynayabilmesi agisindan 6nemli olacaktir.

4. DEGERLENDIRME: TURKiYE’DE TARIMFV’NiN KATKI POTANSIYELi

Yukaridaki yazin incelemesi TarimFV’nin Tirkiye'nin karsi karsiya kaldigi sorunlar ve riskler
acisindan olumlu etkileri olabilecegine isaret etmektedir. Bununla birlikte TarimFV’nin birtakim
alanlarda odiinlesimler dogurmasi da muhtemeldir. Bunlarin en basinda golgelemeden
kaynaklanan mahsul kaybi gelmektedir. Fakat Tirkiye 6zelinde hem iklimin genel yapisi (yliksek
Isinlanma oranlari), hem de iklim degisikligi ve sulama maliyetlerinden kaynaklanan ve ekili
arazinin kilgllmesine sebep olan sorunlar nedeniyle TarimFV bu konularda avantajli
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goriinmekte; 6dinlesimlerden ziyade sinerjik etkilerin baskin olacagi diistinlilmektedir. Bununla
birlikte Turkiye baglaminda tarimda yenilenebilir enerji kullanimina iliskin mevzuat ‘kurumsal’
bir sorunun varligina isaret etmektedir.

Son yillarda sera Uzerinde dahi glines paneli kurulmasi uygun bulunmadigl igin
engelleyici dizenlemeler yapilmistir: Blirokrasi perspektifinden ikili sistemlerde Ureticinin
elektrik satisindan elde edecegi gelirin goreli yluksekligi ve/veya tarimsal iretimin cesitli 6rtik
maliyetleri nedeniyle ise ciftcilerin enerji yatirimlari olanaklarinda ‘usulsiiz’ de olsa bir ikameye
gitmeleri ve tarimsal faaliyetlerden vazge¢cme egilimi politika yapicilar tarafindan gida
givenligini tehlikeye atabilecek olasi bir gelisme olarak gorilebilmektedir. Bu yizden bu tir
sistemlerin yayginlastirilabilmesi icin hem Ureticinin tarimsal Gretim kazanglarini gbzeten, hem
de devletin denetleyici kapasitesini gliclendiren kapsamli bir ‘tarim politikasl’ cercevesine ihtiyag
vardir. GES yatirimlarini kisitlayan diizenlemeler yerine, GES yatirmlari araciligiyla tarimsal
Uretimi 6zendiren (cazip hale getiren) ve garanti altina alan bir yapinin olusturulmasi hem enetrji
Uretimi hem de tarimsal tGretim agisindan faydali olabilecektir.

TarimFV’'nin faydali olabilmesi icin bir yandan pilot calismalarla Tirkiye icin golgeye
toleransh Grlnler belirlenerek gida givenliginin gozetildigi kapsamli bir TarimFV planlamasi
yapilmali; bir yandan da kirsal kesimin refahinin ve gida tretiminin 6nceliklendirildigi glicli bir
mevzuat olusturulmalidir. TarimFV ile ilgili yapilan 6n saha ¢alismasinda TarimFV 6zelinde
olumlu gorisler belirtilmis de olsa olumsuz gorisler daha cok yiksek maliyet beklentisi ve ¢oklu
kullanimlar tzerinde engellere yogunlasmis; bu da maliyet azaltimi igin tegviklerin 6nemli
olabilecegini ortaya koymustur.

NOTLAR

1 Sekil 1’de géruldugu tzere yikseltilmis FV giines enerijisi sistemleri altinda tarimsal tiretim ve
hayvancilik devam edebilmektedir. Hayvansal ve tarimsal atiklar yakinlardaki bir biyoenerji
tesisinde islenip enerji Giretimi artabilir ve déngiisel ekonomiye katkida bulunulabilir. Uretilen
gilnes enerijisi ile tarlada kullanilacak tarim makineleri cevreye zarar vermeden sarj edilebilir.
Ayrica Uretilen elektrigin fazlasi sebekeye verilerek cevredeki konutlarin enerji ihtiyacinin
karsilanmasina destek olabilir. Cevrede bulunan su kaynaklari lzerine de yiizen fotovoltaik
sistemlerin konulmasi gibi yeni yontemlerle de giines enerjisi tiretimi mimkin olabilmektedir.

2 ODTU-GUNAM koordinasyonunda, Ankara Kalkinma Ajansi destegi ile “Tarimsal Arazinin Cift
Y6nli Kullanimina Uygun Yenilikgi GES Uygulamasi” projesi kapsaminda Ankara ili Ayas ilgesinde,
TUBITAK 1004 destegi ile “Tarimda Yesil Enerji Déniisimi” projesi kapsaminda Kayseri ve
Bursa’da ve Horizon Europe destegi ile “AgriPV system with climate, water and light spectrum
control for safe, healthier and improved crops production” projesi kapsaminda Bursa ili
Mustafakemalpasa ilgesinde birer adet olmak Uzere 4 adet agik alan {izerine farkli tasarimlara
sahip tarima entegre GES (TarimFV) kurulumlari baglamistir. Birbirinden farkh iklim kosullari ve
Urln desenleriile ylritllecek olan analizler bélge iklimi agisindan tarim ve FV etkilesimini analiz
imkani sunacaktir. Bununla birlikte, bazi 6zel sektor girisimcilerinin basit agik alan tarima entegre
tasarimlari ve ortili tarimsal alanlar (zeri tasarimlar (ArveTec firmasinin koordinatorligiinde
“SusMedHouse Projesi” kapsaminda) 2022 yilinda hayata ge¢mistir.

3 Madde 1/c: “Tarimsal Elektrik Bedeli bashigindan yararlanmak isteyen sulama kooperatifleri ve
sulama birlikleri ile gercek ya da tiizel kisi tarimsal {ireticilerin yeni faturalarini 6demek amaciyla
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bu krediden yararlanabilmesi icin birikmis, normal 6deme gilnli gecmis, 6denmemis,
taksitlendirilmemis tarimsal elektrik borcunun bulunmamasi ve taksitlendirilerek 6denen,
odenecek borglari varsa bununla ilgili gecikmis taksitin bulunmamasi gerekir”

4 6446 sayil Elektrik Piyasasi Kanunu’nun 14’tnci maddesi kapsaminda lisans alma ve sirket
kurma yukimluligiunden muaf kisilerin ihtiyag fazlasi olarak sisteme verdikleri tretimdir.

>2021 yilinda Turkiye capinda tarimsal sulama faaliyeti icin faturalanan elektrik tiketimi icinde,
Sanliurfa %27,3 pay ile birinci; Konya %14,2’lik pay ile ikinci sirada yer almaktadir. Her iki il de,
tarimsal uretimi ylksek fakat iklim degisikliginden en fazla etkilenen bélgelerdendir. Sulamaya
iliskin veriler de bu durumu dogrular niteliktedir.

6 12/5/2019 tarihinden sonra yapilan basvurular neticesinde badlanti anlasmasina ¢adri
mektubu almaya hak kazanan kisilerin, ihtiyacinin (izerinde satisa konu edilebilecek iiretim
miktari, iliskili tiiketim tesisinin toplam elektrik enerjisi tiiketimini gecemez. Bu miktarin lzerinde
sisteme verilen enerji YEKDEM'’e bedelsiz katki olarak dikkate alinir. Bu fikra hiikmii, kurulu giicii
50 kW ve altindaki mesken abone grubundaki tiiketim tesisleri ile iliskilendirilen lretim tesisleri
icin uygulanmaz (Madde 16).

7 Bu arastirma icin Orta Dogu Teknik Universitesi Etik Kurulu’'nun 26 Temmuz 2021 tarih ve
28620816 sayili karari ile etik kurul onayr ahinmistir.

YAZAR BEYANI

Arastirma ve Yayin Etigi Beyani

Bu calisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmistir.
Etik Kurul Onayi

Bu arastirma icin Orta Dogu Teknik Universitesi Etik Kurulu’nun 26 Temmuz 2021 tarih
ve 28620816 sayili karari ile etik kurul onayi alinmistir.

Yazar Katkilari
Yazarlar calismaya esit oranda katkida bulunmustur.
Cikar Catismasi

Yazarlar agisindan ya da Ucglinci taraflar agisindan ¢alismadan kaynakh ¢ikar ¢atismasi
bulunmamaktadir.

Destek Beyani

Bu calisma TUBITAK 1004: Tiirkiye Fotovoltaik Teknojiler Platformu” 20AG002 numarali
Arastirma Programinin Toplumsal Etkisi - SOLARSOS” isimli alt projesi projesi kapsaminda
desteklenmistir. .
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Do Governments and International Organizations Support Green
Washing? Acting As A Global Partner in The Global Climate Crisis

Murat Cetin!, Deniz Celik?, Seyran Duman3
Abstract

The climate crisis constitutes the first main agenda of the world with two important consequences that have become the 'new
normal': extreme weather events that surround the whole world and pandemics. All micro/macro and national/international
institutions and organizations have significant duties in preventing and reversing the crisis. However, while these tasks place a
heavier burden on individuals and underdeveloped countries with the least share in the crisis, the production sector, which is at the
root of the problem and turns the wheels of the linear economy, evades this responsibility. Moreover, companies that are forced to
transition to a circular economy within the framework of the 'Green Deal' due to the climate crisis not only evade legal responsibility
by resorting to 'greenwashing', but also manage to turn this situation into profit by appearing 'environmentalist' with a
counterattack. Hence, the effectiveness of international organizations such as the EU and the UN is becoming more important in
preventing the climate crisis. However, considering the half-century-long process of transformation to an environmentally
sustainable economy from the 1970s to the present and the progress made, the effectiveness of these most important organizations
in preventing the climate crisis in terms of legal coercion and sanctioning power has been questioned; these organizations have even
created a feeling in the public that they are distracting the urgent climate agenda by supporting greenwashing under the guidance

of multinational companies engaged in green washing.

Keywords: Climate Crisis, Greenwashing, Green Economy, Circular Economy.

Hiikiimetler ve Uluslararasi Kuruluslar Yesil Yikamaya Destek mi Cikiyor?

Kiiresel iklim Krizinde Kiiresel Hareket Etmek

Oz

iklim krizi, ‘yeni normal’ haline gelen iki nemli sonucu; tiim diinyayi saran asiri hava olaylari ve pandemi ile tiim diinyanin birinci
giindemini olusturmaktadir. Krizin énlenmesinde ve geri dondurilmesinde mikro/makro ve ulusal/uluslararasi tim kurum ve
kuruluslara ciddi gérevler diismektedir. Ancak, bu gorevler, krizde payi en az olan bireyler ve az gelismis Ulkelerin tizerinde daha agir
bir ylUk olustururken; sorunun kokeninde yer alan dogrusal ekonominin cgarklarini geviren Uretim kesimi bu sorumluluktan
kagmaktadirlar. Hatta iklim krizi nedeniyle ‘Green Deal’ gergevesinde dongiisel ekonomiye gegise zorlanan firmalar ‘yesil yikamaya’
basvurarak hukuki sorumluluktan siyrilmakla kalmamakta, Usttine Ustliik karsi atakla ‘cevreci’ gértinip bir de bu durumu kara
donistirmeyi becerebilmektedirler. Bu ylzden iklim krizinin 6nlenmesinde basta AB ve BM gibi uluslararasi kurumlarin etkinliginin
6nemi artmaktadir. Ancak 1970’lerden bugiine uzanan yarim yizyillik gevre odakli stirdirilebilir bir ekonomiye doniisim stireci ve
alinan mesafe g6z 6niine getirildiginde; hukuki zorlayicilik ve yaptirim giict agisindan iklim krizini dnleme yolundaki bu en 6nemli
kurumlarin etkinlikleri sorgulanir olmus; hatta bu kurumlar, kamuoyunda, yesil yikama yapan ¢ok uluslu firmalarin gidiimiinde yesil

yikamaya destek olarak acil iklim giindemini oyaladiklari duygusu uyandirmislardir.

Anahtar Kelimeler: iklim Krizi, Yesil Yikama, Yesil Ekonomi, Déngiisel Ekonomi.
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INTRODUCTION

The Linear Economy model, which emerged with the Industrial Era and progressed as
'take- build-use-dispose', has reached the 21st century as a model based on resource extraction,
fossil fuels, carbon emissions, and consequently dragging the world into ecological destruction
and climate crisis. While this economic model - the capitalist understanding of production and
consumption - sees economic success in economic growth, it has not been concerned with the
consequences of growth, such as income inequality or environmental degradation for many
years.

In the mid-20th century, the concept of sustainability gained importance following the
entrance of environment into economic agenda. The concept of sustainable development was
defined in the Brutland Commission report in 1987 as a development that can meet the needs
of present generations without compromising the ability of future generations to meet their
needs (United Nations [UN], n.d.). Sustainable development, which has four dimensions such as
society, environment, culture, and economy, has been integrated into many global frameworks
and conventions in key areas such as climate change, biodiversity, disaster risk reduction,
sustainable consumption, and production (UN, 2022).

However, it was only possible to declare 'access to a clean, healthy and sustainable
environment' as a universal human right in 21st century, / and needed to be waited until /on
July 2022 (UN, 2022). On the other hand, the same United Nations General Assembly that
declared clean environment as a universal human right in 2022 had officially defined 'Internet’
as a fundamental human right in 2016 (Euronews, 2022). Even if this priority ranking was not
arranged as a result of the demand and pressure of individuals/societies, it is noticeable in terms
of reflecting the general agenda of countries, and the world.

The data published by the European Statistical Office (Eurostat) in October 2022 on the
economic impacts of climate change on EU countries are important for countries to prioritize
climate and the environment. According to Eurostat, extreme weather events caused by climate
change led a total economic loss of over 145 billion Euros in the EU in 10 years between 2011
and 2020 (Eurostat, 2022).

The severe consequences of the climate crisis such as pandemics and extreme weather
events that have shaken the world as a whole, and the rapid growth of the resource
consumption of the planet along with the other living beings have led to the development of
social sensitivity on environmental and climate issues.

The reaction of companies to the growing environmental awareness has not only been a
requirement in terms of their social responsibilities, but they have also been able to provide
economic benefits for themselves by utilizing the increasing demand for sustainable products
and services. The additional earnings of the companies can be considered as a plus in addition
to fulfilling their social responsibilities in return for selling their products at higher prices by
claiming that their products are environment and climate friendly. The concept of greenwashing
is used to identify inconsistencies between firms' claims of being environmentalist/eco-
friendly/green and their actual behavior. Greenwashing can be defined as the promotion of a
good, service or organization that companies and organizations provide to their consumers or
target audiences as if they are environmentally friendly, even though the good, service or
organization itself is not environmentally friendly or sustainable (Mlaba, 2021). In this context,
the concept of greenwashing is technically defined in the dictionary of Cambridge as 'behaviors
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or activities that make people believe that a company is doing more to protect the environment
than it actually does' (Cambridge Dictionary, 2023).

Multinational companies, which give direction to consumption both with the production
dimension constituting the linear economy and instruments such as advertising and marketing
to mass the production, stand at the center as the main responsible of the climate crisis, as well.
With marketing weapons such as planned obsolescence, fashion, and advertising, companies
have found the way for more consumption/production and profitability by achieving the
transition from a consumer who buys only what they need to a disposable consumer model that
consumes everything quickly. As a result, a consumption model that consumes 1.5 times the
renewal capacity of the world's resources has emerged, and if this structure continues
unchanged, two and three planet worlds will be needed in 2030 and 2050 respectively to meet
these consumption needs (TEMA, 2015; Hickel, 2021).

In the long run, individuals will one by one responsible both for establishing a circular
economy and for combating the climate crisis caused by the economic structure shaped by
multinational corporations based on fossil fuels and focused on further growth. Individuals will
definitely be at the center of stopping and reversing the climate crisis through either their
purchasing decisions, or political behavior and the mechanisms of pressure groups that they
belong to. The young climate activist Greta Thunberg has shown how important even a single
individual is in this transformation process. The effect called as Greta Thunberg Effect, which
found a place for itself in the literature, has led millions of young people around the world to
add today's linear economic order’s damage to environment and climate in the agenda through
the 'Fridays for the Future' movement (Schwab, 2019).

However, given the climate emergency, the number one task in achieving the climate
target that will stop the climate crisis, keep global warming below 1.5°C, halve carbon emissions
by 2030 and zero by 2050 falls to supranational organizations. The reason for it is that, as will be
discussed later, developed countries, which are at the center of the climate crisis, support
greenwashing by moving in the opposite direction, let alone complying with climate targets.

First chapter of this study will focus on the climate change and its impact on the planet
Earth with an emphasis on how the current economic system exacerbates its effects. Secondly,
the concept of responsibility shall be discussed in a three level of analysis, namely individual,
firm and state responsibility. In the subsequent section, the study will explore the concept of
greenwashing and how do firms utilize this strategy to gain profit meanwhile minimize their
social responsibility. Then again, third chapter will include examples of greenwashing done by
companies. Subsequently, some empirical examples regarding greenwashing on global scale
shall be explored and discussed. Furthermore, fifth section of the study will focus on the global
agenda on climate crisis and what kind of action is required to combat with the climate change.

1. CLIMATE CRISIS AND ITS IMPACTS ON THE PLANET

The UN Environment Program's (UNEP) Synthesis Report, 'Making Peace with Nature',
published in February 2021, addresses the planet's three main problems, 'climate change,
biodiversity loss, and pollution', together within the framework of the Sustainable Development
Goals (UNEP, 2021a). The report also shows the scale of the ecological threat the planet faces:
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¢ ‘Inthelast 50 years, growth in the global economy, production and consumption
has increased fivefold as a result of natural resources and energy being tripled.

¢ The world population has doubled to 7.8 billion people. Despite a doubling in
average prosperity, around 1.3 billion people are in poverty and 700 million people are
still hungry.

¢ Three-quarters of lands and two-thirds of oceans are now adversely affected by
human activities.

¢ One million of the World's estimated 8 million plant and one million of animal
species are threatened with extinction and many of the ecosystem services essential for
human well-being are eroding.

e Current and projected changes in climate, biodiversity loss, and pollution make
the Social Development Goals (SDG) even more challenging to achieve.

e Damage arising from natural disasters caused by global warming cost
approximately 155 billion dollars only in 2018.

¢ Diseases caused by air pollution cause around 6.5 million premature deaths each
year, while polluted water causes 1.8 million deaths, most of whom are children.

e Every year 400 million heavy metals, toxic, and other industrial wastes
contaminate the water.

e Ten percent of the World's forest areas has disappeared.
¢ Since 1980, marine plastic pollution has increased 10-fold' (UNEP, 2021b).

According to the latest Living Planet Report, published in October 2022, about a year after
UNEP's report, the population of wild animals declined by 69 percent between 1970 and 2018.
(Living Planet Report 2022, 2022) This staggering loss, not to mention the consequences of the
climate crisis such as hunger, migrations, floods and droughts, shows that the lives of all species,
including humans, are at risk and urgent measures are needed. Apart from the consequences of
the climate crisis such as hunger, migration, floods and droughts, this staggering loss shows that
the lives of all species, including humans, are at risk and urgent action is needed. The total impact
of the climate crisis is seen in Figure 1 below (Kemp et al., 2022).
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Figure 1: Cascading Global Climate Failure
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Note: This is a causal loop diagram, in which a complete line represents a positive polarity (e.g., amplifying
feedback; not necessarily positive in a normative sense) and a dotted line denotes a negative polarity
(meaning a dampening feedback).

Reference: Kemp et al., (2022)

For those who want to see beyond the economic loss, as explained in the figure above, it
can be said that we are faced with much more severe consequences. A scene where the land,
seas, air are polluted and forests, wetlands, glaciers, wildlife are destroyed, biodiversity
decreases, extreme weather events, climate migration and ecological anxiety increase, and the
Covid19 pandemic, which is the result of the climate crisis, reveals the destruction for the whole
planet (Cetin & Yilmaz, 2021).

The figure above showing the Total Impact of the Climate Crisis also indicates that climate
change starts with human behavior and ends with the impact on humans (and other living things
and the ecosystem). That is, human activities cause carbon emissions, these greenhouse gases
accumulate in the atmosphere, and leads to global warming, which in turn results in climate and
environmental changes, ultimately affecting lives and economic situation (Stern, 2009).
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According to the World Economic Forum's Global Risks Report for 2022, 8 of the 10 major
disasters that await humanity in the next 10 years are climate-based, which shows how serious
the danger is (World Economic Forum [WEF], 2022).

In the fight against climate change, the idea of 'abandoning the current linear economic
system' has recently become widespread in particular; as an alternative, the circular economy
model has emerged, which aims to 'extend the life cycle of a product as much as possible and
minimize waste in resources' (Hartley et al., 2020). However, it will not be easy to change a
three-hundred-year-old deep-rooted economic structure that emerged with the Industrial Era,
and the ultimate responsibility, here, will fall on supranational organizations.

2. WHOSE RESPONSIBILITY SHOULD IT BE TO TAKE CARE OF THE FUTURE OF THE
PLANET?

The severe consequences of the climate crisis accelerated by extreme weather events and
the pandemic, which shook the whole world, and the acceleration of the consumption of the
resources on the planet including other living beings, has led to the development of social
sensitivity on environmental and climate issues, albeit belatedly. In this situation an important
guestion arises: whose responsibility is it to tackle the issue of the climate change? There are
multiple levels of consideration in this topic, namely individual, corporate, and state
responsibility.

On the individual level for taking responsibility and acting to minimize its impacts, there
are several narratives that can be considered: prudential responsibility and moral responsibility.
Prudential responsibility means that responsibilities of a person for oneself, whereas moral
responsibility means responsibility of an individual towards others (Jamieson, 2010). In terms of
individual responsibility for the climate change two questions emerge: (a) do individuals feel
responsibility for their actions (or inactions), (b) do individuals feel responsibility for others?
According to Sagoff (2011) individuals who are living today may not see any explicit gain by
reducing carbon emissions which Sagoff believes those persons are to lose more as individuals.
Then again, Hourdequin (2010) believes that the notion of individuals are actors that only
maximize their own benefit in expense of others is not a reality and can be challenged. In this
regard, several surveys have shown that individuals are willing to take the responsibility of
paying more for a product that is environmentally friendly. For example, a report by Glass
Packing Institute (2014) states that “75% of millennials are actively looking to make greener
changes in their homes and lifestyles”. Moreover, A survey of 17,000 people from 17 countries
reveals the awareness about the dimensions of the climate crisis. Even in Turkey which is going
through a troubled period in terms of economic problems in particular, 75 percent of the
respondents have serious concerns about the climate crisis. 85 percent of the respondents state
that they are inclined to pay more for sustainable products (Vodafone, 2022). In addition to the
consumer behaviour, greenwashing accusations would enable citizens to demand more
restrictive laws on firms by the government, a study made in Switzerland claims. The author
claims that the study applicable to high-income democratic nations (Kolcava, 2023). Likewise, in
a BBC World Service survey of 30,000 people in 31 countries, an average of 56 percent of
respondents want their governments to set stronger targets against climate change: While this
rate was 43 percent in the same survey conducted in 2015, the rate increased to 56 percent in
2021. It indicates the public support for governments to take serious measures and set
ambitious targets against climate change as soon as possible (BBC, 2022).
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In addition to the previous arguments, the development of information and
communication technologies, the widespread use of the internet and social media, and the
accelerating globalization that has brought global values to the forefront have increased the
number of individuals who are more sensitive to nature, environmentally friendly, and aware of
their responsibilities towards the planet and therefore support sustainable practices. Among
them there are young people, who are much more sensitive to nature and have ecological
concerns (Coffey et al., 2021) to protect both the planet and their own future. These individuals,
also called as green consumers, have gained power to manage production and consumption
over time by preferring products that protect and do not pollute the environment (Odabasi,
2017). Companies that closely follow these developments have also sought to impress
consumers by showing themselves as environmentally friendly.

On the corporate perspective, two concepts emerge when it comes to understanding their
responsibility in combatting with climate change: Corporate Social Responsibility (CSR) and
Corporate Environmental Responsibility (CER). Corporate Social Responsibility can be defined as
“a form of international private self-regulation focused on the reduction and mitigation of
industrial harms and provision of public good moves.” (Sheeny, 2015). On the other hand,
Corporate Environmental Responsibility can be understood as “the firm's ability to integrate
environmental factors into its daily operations and management”. Sometimes CER is assessed
under the CSR itself (Li et al., 2020). These responsibilities are expected to be beyond what the
law and regulations request.

Furthermore, from the viewpoint of firms, which, by nature, prioritize their profits, it is
hard to say that consumers are yet in a position to force them to make a decisive and rapid turn
to a green economy. Moreover, this situation seems to take even more time. Furthermore,
according to a study (Kircherr et al., 2018), consumers' low awareness and lack of any direct
interest in the circular economy make firms more hesitant for the transition to the circular
economy. Therefore, the number of individuals and firms acting individually with the motive of
'social responsibility for the future' in the fight against climate change will not be high enough
in the short term. It will obviously take time for individuals/consumers to change their habits
and for companies to enter an environmentalist transformation in the transformation of
production and consumption patterns shaped by the dominant economic paradigm over the
years. Therefore, it is clear that there is not enough support for the transition to a circular
economy in both the producer and consumer base in the short term. In this case, the legal
deterrence of states and especially supranational institutions/organizations becomes more
important for climate emergency.

As a result of the arguments above, it can be said that companies have developed
misleading green marketing strategies to show their responsibility towards nature (Demirci,
2021). The cunning of companies has also imposed the responsibility on consumers to act much
more carefully in their consumption decisions.
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Figure 2: Who are Responsible for Preventing and Reversing the Climate Crisis?
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Reference: Cetin, M., Celik, D., Duman, S., 17.10.2023.

Furthermore, states are frequently seen as the main agents of climate change. Since it
affects the entire world, climate change is intrinsically tied to the field of international politics.
States are the main political actors in this context, and they are the ones who either take action
or fail to do so. States are in charge of implementing new emissions treaties and laws that alter
the economic landscape and make it more financially feasible for businesses to engage in clean
technology and other mitigation measures, despite the higher costs (Hormio, 2023). However,
apart from intergovernmental treaties such as Kyoto Protocol and Paris Climate Agreement,
there are no legal basis for claiming one state’s responsibility to another; or even the case where
these states breach their obligations, there is no structured polity for enforcing consequences
as it is in the national systems (Voigt, 2008). So, lack of a supra-national entity in governing the
global climate policies may result in a failed collaboration amongst states to produce global
standards for tackling and mitigating the climate change. On top of everything, states may fail
to feel responsible for their actions because of accountability and enforceability of treaties and
commitments other than economic sanctions. For example, Harris (2011) explains claims that
“the narrowly perceived national interests that have guided climate diplomacy are not
consistent with global interests or indeed with the long-term interests of most countries,
including China. This perspective might not be limited to China as Western countries have same
“national interests” mind. For example, during the Trump administration, the US had withdrawn
from Paris agreement and mitigation efforts took serious backlash (Bomberg, 2017).

Although the arrows point to supranational organizations for the solution of the climate
crisis, the situation there is not encouraging either. Figure 3 shows the steps taken at the
international level following the increase in the awareness about environmental and climate
problems. Since the 1950s, the climate crisis has been making itself felt more and more, and
organizations have continued to propose solutions to raise worldwide awareness and share
responsibility. The first international climate summit was held in 1979, and international climate
summits (UN Conference of Parties) have been organized every year since 1995 to reduce
greenhouse gas emissions. However, the figure below clearly shows that despite the time that
has passed and all the agreements and commitments, greenhouse gas emissions continue to
increase, and ecological destruction deepens.
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Figure 3: Trends in Atmospheric CO2 and Global Temperature Change
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As can be clearly seen in the figure above, since 1995 when the first Conference of the
Parties was held, leaving aside the economic crises and pandemic in between, there has been
no visible decrease in the rate of greenhouse gases in the atmosphere and emissions have even
increased. If these conferences and meetings were to work, the results achieved in the past 30
years should have affected the CO2 emissions. However, these meetings have been held for 30
years and carbon emissions have been increasing for 30 years, let alone decreasing (Kurnaz,
2022).

The imbalance/inequality between the Global North, which concentrates global wealth
and impoverishes a significant part of the world's population and is affected least by the climate
crisis it causes, on the one hand, and the Global South, which contributes least to the climate
crisis but receives the smallest share of world growth, on the other hand, points to an
unsustainable situation.

For example, according to Christian Aid’s research, the growth rates in the gross domestic
product of African countries that are responsible least for the global climate crisis could fall by
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as much as 64 percent by the end of the century, even if the world manages to keep global
warming at 1.5°C (“the coast of Africa”, 2022).

On the one hand, there is Pakistan that is responsible for only 0.3 percent of greenhouse
gases globally (Euro Topic, 2022) on the other hand, there is the United States that is responsible
for 25 percent of historical emissions since 1751, as shown in the figure below.

Figure 4. Cumulative Carbon Dioxide Emissions, 1750-2020

Cumulative carbon dioxide emissions, 1750-2020
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Reference: Hannah Ritchie, Our World in Data, “Who has contributed most to global CO2 Emissions?
(https://ourworldindata.org/contributed-most-global-co2, 22.11.2022.

All individuals and communities, all national and international companies and
organizations have responsibilities to transform the current economic structure and to eliminate
the risks posed by climate change, only some of which are listed above. While each individual
tries to reduce his carbon footprint within the framework of his personal responsibility and
strives to live a life that respects nature, he can also put pressure on governments to take action
on climate change and ratify global agreements through civil society organizations as voters,
citizens, or communities (Stern, 2009).

Consequently, the world urgently needs to reduce emissions to achieve the goal of
restricting the average temperature rise. In order to ensure both climate and income justice in
this process, those who have contributed most to the problem should also assume the greatest
responsibility to cope with the crisis.
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3. ASOLUTION FOR SUSTAINABILITY OF PROFIT AN ENVIRONMENTALLY FOCUSED NEW
CAPITALIST SYSTEM: GREENWASHING

CER and CSR activities can be considered as main motivators for businesses to link
environmental preservation to their corporate value. According to stakeholder theory, CER may
increase a company's worth as well as its position and competitive advantages in the market by
cultivating a positive reputation among its staff, customers, and other public organizations
(Dixon-Fowler et al., 2017). On the other hand, the trade-off theory claims that these initiatives
increase costs for businesses meanwhile having no immediate benefits whatsoever (Escrig-
Olmedo et al., 2017). However, companies are not forced to choose between implementing
stakeholder theory or trade-off theory. They can implement what literature calls
“greenwashing” strategy to obtain benefits while avoiding cost increases. Although
greenwashing can bring some benefits to enterprises in the short term. However, in the long
term, greenwashing does not add value to enterprises (Cao et al., 2022). Furthermore, in
absence of governmental regulations, the greenwashing of corporates cannot be contained. For
an effective way of constraining firms from utilizing greenwashing strategies, there should be a
governmental punishment mechanism that exceeds the “additional benefits” of these strategies
(Sun and Zhang, 2019).

In this regard, the phenomenon of greenwashing is defined by Delmas and Burbano (2011)
as “the intersection of two firm behaviours: poor environmental performance and positive
communication about environmental performance”. This definition is one of the most
commonly used definition in the literature of greenwashing. Moreover, Baum (2012) describes
it as “the act of disseminating disinformation to consumers regarding the environmental
practices of a company or the environmental benefits of a product or service”. Furthermore,
Marquis et al. (2016) believes greenwashing is “a symbolic strategy whereby firms seek to gain
or maintain legitimacy by disproportionately revealing beneficial or relatively benign
performance indicators to obscure their less impressive overall performance”. However, the act
of greenwash does not only consist of disinformation or misinformation of the public. Parguel
et al. (2015) indicates that visual and pictural components of a commercial, in fact, may influence
consumers in favour of the corporation that commits greenwashing even without claiming any
pro-environmental action whatsoever.

Studies done on the matter of greenwashing governance concur that there is a necessity
for government regulations, however, how to prevent greenwashing and establish an adequate
control system are matters that scarcely debated in academic literature which constitutes a
serious issue in practical terms (Sun and Zhang, 2019). So far only 9 countries have mandatory
carbon disclosure laws (Jonson, 2022). According to In and Schumacher (2021) “a majority of
corporate capital markets still relies primarily on unaudited, unverified, and largely self-reported
data to bridge these information gaps”. On the matter, Cao et al. (2022) believe that the absence
of “laws and regulations on how and which carbon information the enterprises should disclose”
produces greenwashing behavior. Therefore, since there are no proper validation processes,
corporates chase “low risk/high return” approaches of misinformation regarding environmental
performance (In and Schumacher, 2021). However, Cooper et al. (2018) concurred that, in the
U.S., EPA-mandated carbon data disclosure “remove some of the gloss from companies that
were previously viewed positively by investors for their corporate social performance”.
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Moreover, companies that are quite adept at closing the flaws that lead to ecocides and
the climate crisis are quickly adapting to the growing variety of 'greenwashing'. Below are
examples of green washing practices that have emerged recently (Kurnaz, 2023)

e Greencrowding
e Greenlighting
¢ Greenshifting
e Greenlabeling
e Greenrinsing

e Greenhushing

Furthermore, development of such sub-types of greenwashing also can be perceived as it
is a common practice amongst firms. According to Willis (2023) greenwashing seems to be
becoming increasingly sophisticated. He presumes that the best marketing and communications
strategists are working to develop and use these strategies in order to increase corporate profits.

Greenwashing fundamentally contradicts with the benefit of consumers who base their
purchasing decisions on inaccurate environmental claims. Marketers that utilize
unsubstantiated environmental assertations may efficiently dupe consumers who are inclined
to pay a premium price for pro-environmental products. Profits coming from deceptive or false
claims of environmental benefit is simply unjust to consumers. Consequently, prolonged
greenwashing will result in consumers becoming disillusioned and doubtful, as they do treat
green commercials with suspicion (Feinstein, 2013). However, consumers are not equipped with
resources to validate marketers’ claims on the environment which many of them are false,
misleading, or unsubstantiated (Grodsky, 1993). Becker-Olsen and Potucek (2013) concurs with
this argument by saying “It is next to impossible for a consumer to be able to determine if a
product is made with environmentally friendly inputs or manufactured at a facility with a carbon
offset program or waste management program. Thus, consumers depend on firms and third
parties to help them determine the level of the “environmentalness.”

Attempts of politicians in highly developed democracies of the Global North to curb the
negative impacts of economic activities on the environment within the limits of ecosystem
remain to be falling behind what is, in fact, needed to be done (Biermann et al. 2022). Moreover,
Feinstein (2013) believes that “although regulation by state and federal lawmakers begins to
supplement the efforts by private efforts to curb greenwashing, it falls short of creating a
comprehensive and effective system of prevention”. Inaction, or inability to act, of politicians to
tackle the issue of greenwashing is due to the “distributional conflicts over societal costs of
policy interventions” (Aklin and Mildenberger 2020). This is because the private sector is
hesitant to take responsibility for some of these costs (Kinderman, 2016). For instance, an
effective and enforceable regulations to curb impacts of economic activities are probably would
be blocked or prolonged by corporate lobbies (Vesa et al., 2020). Therefore, politicians and
policymakers in many countries have to trust on voluntary pro-environmental actions taken by
the private sector (Lambin and Thorlakson, 2018). Yet again, assigning the responsibility for
taking environmental action to corporates might not conclude with meaningful development on
the issue, meanwhile may be considered as greenwashing itself (LeBaron and Lister, 2021; Lyon
and Montgomery, 2015).
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Following in this chapter, some greenwashing scandals in recent years that are committed
by big companies will be presented.

Greenwashing companies consist of large corporations including oil and gas companies,
automotive and food companies. In 2015, the US Environmental Protection Agency found that
Volkswagen's engine software used in its cars had manipulated emissions tests and emitted
much more CO2 emissions. It also found that about 590,000 diesel cars in the US emit CO2 40
times the legal limit. One of the biggest scandals in automotive history, which resulted in
Volkswagen’s consent to pay a fine of 2.8 billion dollars in 2017, caused the concept of
greenwashing to make a tremendous impact and come to the fore (Environmental Protection
Agency [EPA], 2022)

The British oil company British Petroleum (BP) is another important example of
greenwashing. The perception about BP as an 'environmentally friendly' company created by
the Beyond Petroleum advertisement, despite the destruction it caused to nature and the work
accidents that caused employees to lose their lives due to the lack of necessary precautions,
ensured that BP was less reacted by the public and therefore commercially penalized less (Frick,
2022). Furthermore, a study revealed that the US 'oil giant' ExxonMobil has been denying the
existence of a climate crisis for years, even though they have been quite aware of the climate
crisis since the 1970s thanks to the research conducted by their own in-house scientists, nor did
they take the measures that the company could have taken in this regard (Supran et al., 2023).

A report by Influence Map has revealed that 5 of the world's largest fossil fuel companies
spend $750 million a year "to appear to be taking action against the climate crisis". The report
argues that Chevron, Exxon Mobil, Shell, and Total Energies made 'green claims' in at least 60
percent of their climate-related advertisements throughout 2021, but that the 'green claims' in
their advertisements are inconsistent with their investments and lobbying activities (Big Qil's
Real Agenda on Climate Change 2022). The advertisements of these five major oil companies
include messages of abandoning polluting fuels, turning to renewable energy, and supporting
emission reductions. These companies, however, allocated only 12 percent of their budgets to
low-carbon technologies and spent at least 750 million dollars in total for climate-friendly
advertisements for a year (Uren, 2022).

Another evidence was revealed in a US congressional investigation into climate
disinformation displaying that the climate goals of the oil companies are deceptive and includes
greenwashing although they have net zero-target commitments for the public. More than 200
pages of in- house email messages between lobbyists and Shell, Chevron, and ExxonMobil
employees revealed that the oil giants continue to lie about their commitment to solve the
climate crisis (Elton, 2022).

Concerned by the catastrophic effects of the climate crisis on the World, consumers
(Coffey et al., 2021) demand that not only the well-known oil and gas companies, but also other
multinational corporations should be at the forefront of the fight against the climate crisis.
However, according to the report by the New Climate Institute, the world's largest companies
from different sectors such as Google, Amazon, lkea, Apple, and Nestle do not meet their own
climate targets and exaggerate their efforts towards these targets (Rannard, 2022). The 25
companies examined in the study, which are responsible for 5 percent of all global greenhouse
gas emissions, will only be able to reduce carbon emissions by an average of 40 percent, even if
they fulfill their commitments to reduce emissions by 100% (New Climate Institute, 2022).
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Moreover, the investments of 24 of these aforementioned companies in forests and
natural environments to increase carbon storage instead of reducing emissions in order to meet
climate targets leads to other problems. It not only goes against the basic operating mindset of
the circular economy, which is the main goal, but also ignores the cost of capturing and storing
carbon emission instead of reducing it (Kurnaz, 2022).

After the report on greenwashing of fossil fuel industry and the world's largest companies,
another report addressing greenwashing on a much larger scale was published by Net Zero
Tracker (2022) in 2022. The report found that about half of the largest companies in the Forbes
2000 list have not yet announced their plans to reach net zero, and two-thirds of the 702
companies with a net zero target in their annual reports have not clearly stated how they plan
to achieve this goal (Dickie & Jessop, 2022).

The Rainforest Action Network's Fossil Fuel Finance Report shows which financial
institutions are still pouring money into oil, gas, and coal operations, and the main trends in
fossil fuel finance from 2016 to 2022: Global fossil fuel finance has remained fairly stable for five
years by increasing from $723 billion in 2016 to $742 billion in 2021. JPMorgan Chase, Citi Bank,
Wells Fargo, Bank of America, and RBC have been the largest providers of fossil fuel investments
(“Banking on Climate Chaos”, 2022).

Of the 60 banks addressed in the report, 44 have announced a "no new oil and gas field"
target. However, many of these banks continue to fund oil and gas companies. According to the
report, 27 of those 44 banks still have no meaningful policy against corporate-level expansion
for any part of the fossil fuel industry (“Banking on Climate Chaos”, 2022).

Big corporations have gained popularity and bought prestige by supporting arts, sports,
education, and science for years. By doing so, they have tried to prevent negative public images
about their activities which are unhealthy, dangerous, etc. Today, a similar attempt has been
recklessly made by Coca-Cola, the World's largest plastic polluter, by sponsoring the COP27. The
biggest supporter of this situation, which seems to mock the climate crisis, was undoubtedly the
participation of the world leaders gathered for the climate emergency in COP26 and COP27 with
their private jets (BBC, 2022).

The answer to the question of why climate agreements are insufficient to zero emissions
by 2050, to reach a worldwide Green Deal and to establish a circular economy, or why these
agreements cannot be 'binding' to save the planet, lies in the power of multinational
corporations. Disinformation activities that distort scientific data and blame consumers for the
climate crisis, lobbies that fund politicians and those who are responsible for making regulations
to prevent the climate crisis and greenwashing to save appearances seem to be some of the
ways to which multinational corporations resort (Hickel, 2021).

4. CLIMATE CRISIS AND IRRESPONSIBILITY OF INTERNATIONAL ORGANIZATIONS

The hypocritical attitude of developed economies towards preventing climate change has
become even more evident with the energy crisis that emerged following Russia's invasion of
Ukraine. It showed that promises regarding climate can be discussed and postponed whenever
a problem arises. For example, Germany postponed its decision to shut down two nuclear power
plants which was planned to close by the end of 2022 under the pretext of energy security
concerns as a result of Russia's cutting off natural gas delivery to Europe (Euronews, 2022).
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In a climate emergency environment where the EU Commission classifies nuclear energy
and natural gas as sustainable energy investments (Euronews, 2022), where the World Bank
cannot prove that it has spent $7 billion, which corresponds to approximately 40 percent of the
$17.2 billion budget allocated for combating climate change in 2020 (Fiona, 2022), Coca-Cola,
the world's largest plastic polluter (COP27, 2022), becomes the main sponsor of the COP27
climate conference (lbid.) and this leaves those who are concerned about the solution of the
climate crisis helpless and leads to despair.

The intervention to the climate crisis on a country basis is also questionable given that the
G20 countries are responsible for 75 percent of the emissions and the richest 10 percent of the
World population is responsible for 50 percent of the emissions on one hand, the least
developed countries, which have the least share in the climate crisis, suffer the most losses on
the other hand (Climate Transparency, 2022).

In addition, the 2022 Climate Transparency Report, which compares the climate actions
of G20 countries, reveals another contrast between promises and practices: While fossil fuel
subsidies of G20 governments decreased to 147 billion dollars in 2020, they increased by 29
percent to 190 billion dollars in 2021 (Climate Transparency, 2022). Likewise, at the climate
summit COP26, while countries committed to phase out coal which is the fossil fuel that causes
climate change most, the World's most coal-dependent countries including China, the US,
Australia, and India did not (BBC, 2021).

Similarly, the amount of subsidies provided to fossil fuels by 51 energy producing and
consuming countries including OECD and G20 countries, which account for 85 percent of the
World's total energy supply, was $362.4 billion in 2020. In 2021, this subsidy nearly doubled to
$697.2 billion. The irony is that China, India, the United States, Japan, South Korea, South Africa,
Indonesia, Russia, Vietnam, and Australia - the World's top 10 coal-producing countries- are all
committed to achieving net zero emissions by 2050 (Kaya, 2022). To sum up, since 2015, less
than a quarter of the emission reduction targets set in the Paris Climate Agreement has been
met (Yesil Gazete, 2022).

Aside from the global dimension of the climate crisis, which is based on the necessity of
international cooperation, and joint action (Stern, 2009), and the fact that developed countries,
which are at the center of the crisis to solve the crisis, support greenwashing by moving in the
opposite direction of the targets, let alone complying with the climate targets; international
organizations also support greenwashing with the (legal) steps they take and they do not take.

For example, 'ecocide’, a crime against humanity and the planet, has still not been
criminalized by the International Criminal Court. At the last climate summit COP27, there was
no progress on restricting the use of fossil fuels and no commitment to do so was included in
the final declaration (Suna, 2022).

Once more, the non-compliance with climate targets is evident when the mitigation plans
for fossil fuels in the figures below are taken into consideration. To limit global warming to 1.5°C,
greenhouse gas emissions must be cut by 55% by 2030, but plans submitted to the UN by 120
countries including carbon reduction pledges through 2030 are not enough to prevent
dangerous climate change. UNEP's emissions report (UNEP, 2022) states that the pledges will
fail to limit the global temperature rise to 1.5°C by the end of this century, and that the global
temperature rise could reach 2.7 degrees by the end of this century, and that it will have
devastating consequences (McGrath, 2021b).
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UNEP's previous report (2021) had already revealed that governments' fossil fuel
production plans till 2030 are incompatible with the plans to contain climate change, and that
governments are planning to produce more than twice the maximum amount of fossil fuels in
2030 needed to limit global warming to 1.5°C (McGrath, 2021a).

Figure 5: Target for the Sharp Fall of Fossil Fuel Production
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Reference: 2021 Report, “The production gap”,
https://productiongap.org/wpcontent/uploads/2021/11/PGR2021 web rev.pdf, 25.11.2022.

According to the report, despite the ambitious zero carbon emission targets of many
countries, the largest oil and gas producers are not planning a reduction in production levels:
On the contrary, gas production is set to double, oil production is set to increase by around 10%,
and coal production most of which is set to decline by around 10%-15% after 2035 (2021 Report,
2022).
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Figure 6: Countries' Plans for Reduction Needed in Coal Production and Increase in Oil
and Natural Gas
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According to UNEP, by 2040, governments will produce about 5 times as much coal, 3 times as
much oil, and 2.5 times as much natural gas as the quantity envisaged to meet the 1.5°C warming
target (2021 Report, 2022).

5. GLOBAL ACTION AS A MORAL, ETHICAL AND ECONOMIC IMPERATIVE ON THE
GLOBAL CLIMATE CRISIS

The process of finding the reason for climate and environment-based problems and
finding solutions for those problems is by nature within the scope of job description of the
scientific world primarily. Local and international organizations that will implement policies,
develop rules, and build sanctions for the solution of those problems take their place right after
the scientific world. One of the best examples of this relationship/interaction or a kind of
cooperation between science and politics is the detection of ozone depletion and the Montreal
Protocol, which initiated the phase out process of ozone depleting substances so that the ozone
layer could begin to recover (UNEP, 2021b). Similarly, scientists today are identifying problems
and proposing solutions for the health of a planet plagued by climate and environmental
problems. However, the problem is that despite the increasingly severe and irreversible global
climate crisis situation, international organizations, which are responsible for implementing the
proposals of the scientific world for the solution seem to be far from fulfilling the requirements
for division of labor and joint action.

The fact that human activities, which have brought the planet into the 'Anthropocene
Epoch’, have brought the Earth to the brink of the 6th great extinction has urged the necessity
of acting together in the global climate crisis for all nations, and supranational organizations in
particular. Although the climate crisis has been recognized as a global problem in recent years
thanks to extreme weather events, it has been the pandemic with its severity and expansionist
characteristics that has made the climate crisis the world's number one problem. In terms of
both the problem and the solution, the pandemic has clearly demonstrated that there cannot
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be a 'unique' prescription for salvation without international cooperation and joint action. This
situation has manifested itself as 'one health' approach not only for the Covid19 pandemic, but
also in the prescription for solution for all future pandemics (Cetin & Yilmaz, 2021).

In recent years, international reports and studies published one after the other concretely
demonstrate the threats facing the planet. The answer to the question of what kind of action
plan should be developed against these threats is clear: The Limits to Growth report published
in 1972 emphasized the interdependence between the economy and the natural environment,
and the damage caused by development on the natural environment. The report has been a
basis for the necessity of joint action against environmental problems (Meadows et al., 2018).

Within this framework, the UN Environment Program's 'Making Peace with Nature'
Synthesis Report highlights the need to engage stakeholders at all levels of society in decision-
making process and identifies dozens of key actions that governments, businesses,
communities, and individuals can and should take to achieve results:

e 'Governments can include natural capital in economic performance measures,
put a price on carbon, and shift trillions of dollars in subsidies from fossil fuels,
unsustainable agriculture and transportation to low-carbon and environmentally friendly
solutions.

¢ International organizations can support expanded and enhanced protected area
networks such as One Health approaches and ambitious international targets for
biodiversity.

¢ Financial institutions could stop lending to fossil fuels and develop innovative
financing for biodiversity conservation and sustainable agriculture.

e Businesses can adopt circular economy principles to minimize resource use and
waste and commit to maintaining transparent and deforestation-free supply chains.

¢ Civil society organizations can form stakeholder networks to ensure their full
participation in decision making procedure on the sustainable use of land and marine
resources.

e Scientific organizations can pioneer technologies and policies to reduce carbon
emissions, improve resource efficiency, and increase the resilience of cities, industries,
communities, and ecosystems.

¢ Individuals can reconsider their relationship with nature, learn about
sustainability and change their habits to reduce their use of resources, reduce waste of
food, water, and energy, and adopt healthier diets' (UNEP, 2021a).

The table below sets out, in a sense, the goals, and actions that micro and macro units
should take to address the climate crisis:
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Figure 7: Decisions Based on Narrow Set of Market Values of Nature Underpin the Global
Biodiversity Crisis.
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The Assessment Report on the Diverse Values and Valorization of Nature has shown that
taking 'nature’ into account in political and economic decisions will be a key driver in addressing
both global biodiversity and the climate crisis. The report argues that policymakers often focus
on short-term profits and economic growth and ignore the multiple benefits that nature can

provide.

The report shows that the main gap, within this framework, is the need for concerted
action by all decision-making actors with a synergistic shared vision to reverse the biodiversity
crisis and move towards more sustainable and fair future (IPBES, Plenary of the
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Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services Ninth session
Bonn, Germany, 3-9 July 2022).

A new UN report presented at COP27 which criticizes greenwashing and weak net zero
commitments that threaten to undermine the global efforts to reduce greenhouse gas emissions
to limit global warming to 1.5°C, sets out 10 practical recommendations to bring honesty,
transparency, and accountability to net zero by setting clear standards and benchmarks (Haber
Merkezi, 2022). The report also sets new red lines to prevent greenwashing, and states that non-
state actors should no longer do the things as follows: (United Nations, 2022).

¢ "Non-state actors cannot claim to be net zero while continuing to build or invest
in new fossil fuel supplies. Coal, oil and gas account for over 70% of global greenhouse gas
emissions. Net Zero is entirely incompatible with continued investment in fossil fuels.
Similarly, deforestation and other environmentally destructive activities are disqualifying.

¢ Non-state actors cannot buy cheap credits that often lack integrity instead of
immediately cutting their own emissions across their value chain. As guidelines emerge
for a high-integrity voluntary credit market, credits can be used above and beyond efforts
to achieve 1.5°C aligned interim targets to increase financial flows into underinvested
areas, including to help decarbonize developing countries.

¢ Non-state actors cannot focus on reducing the intensity of their emissions rather
than their absolute emissions or tackling only a part of their emissions rather than their
full value chain (scopes 1, 2 and 3).

¢ Non-state actors cannot lobby to undermine ambitious government climate
policies either directly or through trade associations or other bodies. Instead they must
align their advocacy, as well as their governance and business strategies with their climate
commitments. This includes aligning capital expenditures with net zero targets and
meaningfully linking executive compensation to climate action and demonstrated results.

¢ To effectively tackle greenwashing and ensure a level playing field, non-state
actors need to move from voluntary initiatives to regulated requirements for net zero.
Verification and enforcement in the voluntary space is challenging. Many large non- state
actors - especially privately held companies and state-owned enterprises - have not yet
made net zero commitments which raise competitiveness concerns."

Similarly, the OECD guidance published in October 2022, which sets out the elements of
credible and institutionalized climate transition plans that aim to meet the Paris Agreement's
temperature target, addresses the growing risk of greenwashing in transition finance and
provides market actors, policymakers, and regulators with a comprehensive overview regarding
current transition finance approaches by identifying key challenges and solutions (OECD, 2022).

6. DISCUSSION AND CONCLUSION

First of all, the study has explained the phenomenon of climate change. It has been found
that the climate change, indeed, is a man-made problem that encompasses whole of the world
in differing effects. These effects include increased rain seasons, fluctuating weather patterns,
heatwaves, drought and so on. However, one of the most important effects of the climate
change is the expected Sixth Mass Extinction event that will wipe out many species from the
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planet Earth. All of these problems, then again, is caused by the linear economic model that
relies on the “extract-make-use-dispose” which requires to be changed.

The study secondly focused on the concept of responsibility. It has been found that the
individual responsibility, although most important one (since they work on companies, form the
society and government and so on), it is by far hardest one to undertaken by them. This is
because either individuals do not think that they are, indeed, responsible for the climate change
and carbon emissions or they think that their actions do no to little effect on combating with the
climate change. Secondly, the firm responsibility explored and found that they are, as a part of
society, has, in fact, a great deal of responsibility for combating climate change since they are
the main actors of production which causes emissions of GHG in the first place. Lastly, the state
responsibility for combating the climate change has been focused on and it was revealed that
although the state is the most effective actor in the issue, its power has been bound by
individuals (as they shape the politics in democratic countries) and firms (as lobbying actions
bog down parliaments).

Third chapter of the study has discussed the concept of greenwashing. Greenwashing, as
mentioned before, comes as a strategy for corporations to utilize for negating the effects of
costly eco-friendly practices meanwhile still benefiting from the “green markets” by deceiving
or altering the contents of their advertisements. Then again, the chapter has revealed the fact
that only 9 countries possess a law to enforce carbon disclosure which is essential for an
effective control over the act of greenwashing. Furthermore, it has been revealed that although
consumers are, to some extent, are willing to pay premium prices for environmentally friendly
products, they cannot be sure which products are eco-friendly. This, then again, emerges as the
main problem in greenwashing because of the market manipulation. Moreover, the main cause
for not having an effective mechanism to prevent greenwashing has been discovered as
corporate intervention to politics and its toll that would be brought to the society. Lastly, some
examples of greenwashing has been given including Volkswagen, Exxon, and BP which indicates
that such big companies engage in greenwashing and without they curbing their emissions,
there could not be a meaningful progress to the solution.

Fourth section of the study explored how the international community responses to the
act of greenwashing. It was found that the events occurring all around the world is taking the
attention from climate change towards more approximate issues in terms of spatial logic.
However, although this seems to be logical at the first glance, it endangers the future of our
species in general. Furthermore, it has been, once more, understood that the international
organizations, even ones responsible for combating the climate change directly, are, in fact, not
serious about the climate change. For example, one could not help but ask: “Were attendant
states of COP27 really needed the sponsorship from Coca-Cola?” keeping in mind that Coca-Cola
is the largest plastic polluter of the world. Moreover, this section also revealed that the
trajectory of the GHG emissions, in fact, is not in line with 1.5-degree target set by the Paris
Agreement.

Lastly, the study explored the previous studies and reports regarding what kind of actions
should be taken in order to combat the climate change. These actions include limiting the
financial assistance to fossil fuels, establishing carbon markets (especially the global carbon
market), replacing linear economic model with circular economic model, advancement in
science and technology, and so on. Therefore, this chapter concludes that there is a need for
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collaboration amongst all of the stakeholders of the problem, from individuals to international
governments.

In the long run, individuals will mainly be responsible for coping with the climate crisis and
establishing a circular economy. Individuals will, of course, be at the center of both stopping and
reversing the climate crisis through their purchasing decisions, their political behavior and the
mechanisms of the pressure groups of which they are part.

Since companies are based on profit, they try different strategies to make more profit. In
recent years, one of the important areas that companies have used to show their sensitivity has
been the environment. As of today, they are using the climate crisis to show their environmental
sensitivity. Companies that declare that they have eliminated the factors that cause the climate
crisis and that they produce in a way that does not cause the climate crisis have also done so
under the heading of sustainability before, but over time this heading has become sustainable
development tools. Companies that claim that they consume less, harm the environment less,
emit less carbon, reset their carbon footprints, and convey these sensitivities to the consumer
by carrying them to the advertisement, gain appreciation from the society and increase their
sales, while at the same time, they sell these supposedly climate/environment friendly
products/services at higher prices and earn more profit by using the climate.

The fact that, after years of meetings, commitments, and agreements to combat climate
change, a course that will deepen the climate crisis, let alone progress, prevails all over the
world; the ease with which the record-breaking plastic polluter can sponsor the climate
meetings attended by jets, beyond the question of whether sufficient steps are being taken at
the international level for the climate crisis, suggests that the main actors of the crisis are openly
supported by the biggest organized parties responsible for preventing the crisis.

The 25% increase in the number of representatives of fossil fuel industries attending the
COP27 climate summit compared to the previous summit (McGrath, 2022) shows the power of
lobbying against the climate crisis. The climate agreements remain 'supra-state' instead of 'inter-
state’, which is open to sanctions (Kurnaz, 2022). They are important indicators in terms of
showing the reluctance of governments and international institutions in the face of climate
emergency.

Just looking at the opening lines of Greta Thunberg's speech at the COP25 Climate
Conference in Madrid reveals the real perpetrators of the crisis, the initiatives that were
pretended to have been taken to prevent the crisis but were not, and the real victims of the
crisis: (Kettley, 2022).

o After the Paris Agreement, global banks invested $1.9 trillion in fossil fuels;
e 100 companies are responsible for 71 percent of global emissions;
e (G20 countries are responsible for 80 percent of emissions;

e The richest 10 percent of the world's population is responsible for 50 percent of
emissions, while the poorest 50 percent is responsible for only 10 percent.

The world population, which was 3.5 billion in 1970, reached 8 billion by the beginning of
2023 and continues to increase without slowing down. When this population pressure is added
to the produce-to-consume model of the linear economy based on resource extraction,
environmental destruction, fossil fuels, and greenhouse gas emissions, the result is an economy
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that consumes twice as much as the world can compensate. This structure has brought poverty
and climate crisis to the whole world, as quoted from Greta above. If it is persisted, the point
that this structure will bring the planet to will be the sixth mass extinction on a scale not
witnessed since the end of the dinosaur age. While the planet is being dragged into near
extinction, those who are the real responsible have been busy with endless meetings for more
than 30 years, instead of actions that are sanctioned. What is more frustrating for the planet's
future is that these climate talks are under the auspices of fossilists and greenwashers.
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Perceptions and Behavior

Nazife Merve Hamzaoglu!
Abstract

For centuries, agriculture has been one of the vital sectors in economic development; its role in developing economies and rural
development is still inevitable. Rising food and energy prices and the negative effects of climate change can be more problematic
for middle-smallholder farmers or family enterprises and low-qualified farmworkers. To overcome them, unionization and
cooperatives in agriculture may present a viable option. Unionization in agriculture can be a solution for vulnerable parts of
agriculture, such as workers who are exploited by working cheap and long hours and small and family businesses in a market where
cooperatives are disrupted. This study focuses on the impact of unionization in the agricultural market by exploring farmer behavior.
World Values Survey Data (Wave 7) was applied to reveal the factors affecting farmers' perception of the economic and social factors
from different countries by segmenting union members and non-members using binomial logistic regression models. The findings
show that unionized farmers have different motivations than non-members. Income targeting policies are essential to support agri-
business owners.

Keywords: Unionization, Farmer Behavior, Agriculture, Perceptions.

Tarim Sektoriinde Sendikalasmanin Etkisi: Ciftci Algilari ve Davranisi

0z

Yzyillar boyunca tarim, ekonomik kalkinmada hayati sektérlerden biri olmustur; gelismekte olan ekonomiler ve kirsal kalkinmadaki
rolu hala kaginilmazdir. Artan gida ve enerji fiyatlari ve iklim degisikliginin olumsuz etkileri, orta-kiigtik lgekli giftgiler veya aile tarim
isletmeleri, dusuk vasifl tarim isgileri igin daha sorunlu olabilir. Bu sebeple, tarimda sendikalasma ve kooperatifler 5nemli segcenekler
sunmaktadir. Tarimda sendikalasma, ucuz ve uzun saatler galisarak somirtlen isgiler, kooperatifgiligin sekteye ugradigi bir pazardaki
kigik ve aile isletmeleri gibi tarimin hassas kesimleri igin bir ¢ozim olabilir. Bu galisma, ¢iftci davranisini inceleyerek tarim
piyasasinda sendikalasmanin etkisine odaklanmaktadir. ikili lojistik regresyon modeli kullanilip, sendika iyelerini ve liye olmayan
farkh tlkelerden giftgilerin ekonomik ve sosyal faktorlere iligkin algilarini etkileyen faktérler Diinya Degerler Anketi Verileri (7. Dalga)

kullanilarak incelenmistir. Bulgular, sendikali giftgilerin (iye olmayanlardan farkli motivasyonlara sahip oldugunu géstermektedir.
Gelir artirici politikalar, tarimsal isletme sahiplerini desteklemek igin gereklidir.

Anahtar Kelimeler: Sendikalasma, Ciftci Davranisi, Tarim, Algilar.
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INTRODUCTION

Agriculture has been a vital sector in economic development for centuries; its role in
developing economies and rural development is still inevitable. From the 20" Century,
conventional agriculture imposed mechanization in agricultural systems, forcing mid and small
farmers to adopt it. Within the implication of "The Green Revolution," the increase in yields has
been the target to sustain growth and development in developing countries like Mexico and
India. As the success of the Green Revolution has been under discussion, there is no doubt that
it promoted the adoption of technologies like mechanization, the use of substances, and
artificial fertilizers and shaped conventional agricultural production.

In the era of Climate Crisis, the world has been facing the threat of an upcoming food
shortage. The lack of supply in agriculture has had devastating effects throughout history as it
could generate a similar catastrophe to the one that Thomas Malthus postulated in the 19t
Century. Rising food and energy prices and the negative effects of climate change on agriculture
and the environment might cause inefficiency in agricultural markets. These issues can be more
problematic for middle-smallholder farmers, family agri-businesses, and low-qualified
farmworkers, which may worsen in the future. To overcome them, unionization and
cooperatives in agriculture may present a viable option to adopt small-middle and family
enterprises and low-qualified farm workers in the economy.

Cooperatives in agriculture provide several advantages, such as optimal use of factors of
production, efficient production scales, lower production, transportation, and marketing costs,
and lower interest rates in credit loans. Due to the legal barriers to establishing and operating
processes, it is difficult to establish cooperatives in some developing countries, and the functions
of existing cooperatives are limited. Therefore, unionization in agriculture can solve vulnerable
parts of agriculture, such as workers who are exploited by working cheap and long hours and
small and family enterprises in a market where cooperatives are disrupted. Besides, social
interactions, family ties, and succession may play an important role in designing agricultural
enterprises in agriculture. Perceptions and attitudes provide crucial information on the behavior
of farmers. Thus, farmers' perceptions and attitudes are crucial to explore to implement
desirable policies to hasten cooperation and unionization in agriculture.

This study examines the impact of unionization in the agricultural market by investigating
farmer behavior. | conduct a socio-economic analysis of unionized workers and agribusiness
owners, examining their perceptions regarding equality, well-being, and financial behavior on a
global scale. The study's primary objective is to identify and compare differences in the
agricultural sector based on union membership. It is worth noting that the availability of micro
datasets on the impact of cooperatives and unions in agriculture is limited or inaccessible due
to inadequate public release. This research utilizes the World Values Survey Data (Wave 7) to
analyze farmers' perceptions of economic and social factors in various countries, differentiating
between union members and non-members through binary logistic regression models. The
results indicate that unionized farmers exhibit distinct motivations compared to non-members.
The findings emphasize the importance of implementing income-targeting policies to support
agri-business owners.

As far as it is known, the literature on unionization in agriculture does not include a
worldwide socio-economic analysis, so that the study can be pioneering in this context. The
structure of the study is as follows: First, the study presents a summary of the limited literature
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on unionization in agriculture. In the second section, the methodology and econometric models
will be presented. Thirdly, results and discussion will be provided. Lastly, the concluding remarks
will be given.

1. LITERATURE REVIEW

Despite the fact that labor union initiatives and practices are quite popular topics in social
sciences, the literature on labor unions in agriculture is limited. Based on existing literature,
regional or/and country-specific analyses contribute to the research on agricultural labor unions.
This can be seen as surprising, as FAO has had a long history of cooperating with civil society
organizations, including rural workers' organizations and international agricultural trade unions.

As ILO (2007) denotes, "Since waged agricultural workers make up such a significant
segment of the rural workforce, workers and their trade unions need to be recognized as playing
a vital role in sustainable agriculture and rural development as well as in industrial change and
in protecting the environment." Moreover, farms and plantations can only become sustainable
workplaces if waged workers achieve decent employment and living conditions (ILO, 2007). As
Czarzasty (2004) denotes, farmers are a social class and can act together and provide for higher
output. As Khitakhunov denotes, cooperation can be an effective solution to overcome the
negative impacts of the Pandemic on agriculture (Khitakhunov, 2020).

In the historical context, Wellman (1997) explores the union's struggles, victories, and
significance in the context of the San Francisco waterfront. He states that the presence of labor
unions in agriculture is necessary, and organized labor in the agricultural industry might
strengthen the sector's resilience and improve the working conditions of farmers (Wellman,
1997). Additionally, labor unions in agriculture act as a labor movement and organizations for
insurgent poor people, as Majka and Majka (1982) state.

From the social context, Cérdoba et al. (2018) indicate that the labor union in agriculture
advocates defend social change in the agricultural sector. From the equity perspective,
grassroots movements and alliances between labor unions and environmental activists can solve
the problems of injustices in agricultural communities (Cole & Foster, 2001). Migrant
farmworkers might also have specific and terrifying problems in terms of health and social
equity. Holmes (2013) addresses the migrant farmworkers' problem in the US and expresses the
unions' potential to advocate these farm workers' rights.

Unionization in the agricultural sector has some struggles and barriers. Jamieson (1946)
highlights the small impact of the unionized farm movement. Moreover, unionization in
agriculture is still at an embryonic stage and is one of the least unionized sectors, while in food
manufacturing, it is well established (Hurd, 1973; Uppal, 2011). Martin (2015) denotes that hired
and seasonal farmworkers have been hard to be organized into unions due to exits, contractors,
and dispersion. Regarding exits, farmworkers that are union leaders tend to leave the unions for
better nonfarm jobs. Therefore, newcomers must be trained to maintain the ranks of
incumbents. Second, it is unlikely to raise farmworkers' wages due to the presence of
contractors who recruit workers and bring them to farms, making it challenging to pinpoint the
responsible party. Language barriers compound the issue, as most workers cannot communicate
effectively with predominantly white employers. Third, it is hard to organize many farm workers
dispersed on different farms (Martin, 2015).

53



Hamzaoglu, N. M./ Hacettepe University Journal of Economics and Administrative Sciences, 2023, 41(Agriculture Special Issue), 51-60

The unionization can differ across countries: Schwartz (1941) denotes that it is unknown
in the US, whereas it has been apparent in Europe since the 1880s. From another point of view,
Gallin (2001) expresses that the difficulty of the presence of informal workers in agriculture is
apparent in unionization.

2. METHODOLOGY AND ECONOMETRIC ANALYSIS
2.1.Methodology

This study focuses on the impact of unionization in the agricultural market by exploring
farmer behavior. World Values Survey Data (WWS) (Wave 7) (Haerpfer et al., 2020) was applied
to reveal the factors affecting farmers’ perception of the economic and social factors from
different countries by segmenting union members and non-members by conducting binomial
logistic regression models. WVS provides a rich data set in which different questions from
various aspects can be raised. Moreover, randomly selected samples from more than 100
countries are available.

The study adopts a binomial regression model, which can predict the probability of the
observation is binary or dichotomous as it can take one of 2 different categories (Fritz & Berger,
2015). To reveal the behavior in various aspects, the application of binary logistic regression
models is widespread: consumer behavior, voting behavior, employee turnover, and health
behavior. In the analyses of union membership, Otieno et al. (2021) used binary logistic
regression to reveal the dynamics of trade union membership. As far as it is known, there is no
such study applying a micro dataset to reveal the behavior among members and non-members
of labor unions in agriculture. The logistic regression model can be showns as:

logit(p) = BO + B1x1 + B2x2 + ... + Bnxn (1)

where logit(p) represents the natural logarithm of the odds of the binary outcome p represents
the probability of the union membership. B0, B1, B2, ..., Bn are the coefficients associated with
the independent variables x1, x2, ..., xn, respectively. To obtain the predicted probability of
success (p), the equation can be inverted using the logistic function, also known as the sigmoid
function:

p=1/(1+e"(-logit(p))) (2)

This allows for estimating the probability of union membership based on the values of the
independent variables and the estimated coefficients from the logistic regression model.

As noted above, the binary dependent variable has two categories: 0: Not being a member
of alabor union; 1: Being a member of a labor union. Therefore, the econometric analyses would
be constructed based on the likelihood (probability) of an individual being a member of a labor
union. A sub-data set is derived from WVS containing all participants that are either employed
or employers in the agricultural sector. The dataset contains independent variables from various
fields: first, socio-demographical characteristics —like gender, age, education level, marital
status, and citizenship- are added. As socio-demographic characteristics can serve as control
variables in behavioral analyses, they can be incorporated into econometric analyses to control
and account for their potential effect on the dependent variable.

Moreover, the immigrants of the participant and the father's immigrancy status are added
as control variables. The reason behind this addition is the fact that immigrant workers are more
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common in agriculture.! (Martin, 2016; Sims, 2021). In addition, Martin (2016) suggests that
immigrant workers might join laboring activities even if they do not have citizenship. Thus, the
regional residence is another control variable to show the impact of regions on unionization
since unionization can differ across regions and countries (Schwartz, 1941). Furthermore,
variables measuring professional action measure the relationship between active and inactive
memberships to other professional organizations, confidence in labor unions, and the likelihood
of membership in labor unions. In the analyses of behavior, it is common to use confidence and
action taken to measure the behavior (Ajzen, 1991). The variables on well-being like happiness,
health, and financial satisfaction as indicators of well-being are typically included in the model
as they are addressed in behavioral economics and reflect the level of welfare (Benjamin et al.,
2020). Since labor unions defend the rights of its member (Cérdoba et al., 2018)), The study also
looks into any differing characteristics in the context of equity. Thus, variables regarding the
perceptions of equality are added. To reveal the impact of unions on wage/income, the
economic conditions through economic variables are measured: i. being the chief wage earner
in the family, ii. income level, iii. saving money in the last 12 months, iv. spent some savings in
the last 12 months, v. borrowed money in the last 12 months, vi. gone without cash in the last
12 months. Table 1 shows the results of the econometric models.

2.2. Econometric Analyses

Since the present study focuses on investigating the impact of unionization in the
agricultural sector regarding the exploration of the farmer's behavior, it reveals the factors
affecting the union members in a structured manner. Firstly, the analysis focuses on
farmworkers, as labor unions primarily consist of this group. Therefore, the factors that affect
the probability of being a union member among agricultural workers were examined in the first
econometric model. Secondly, attention is given to farm owners, considering that small-sized
family enterprises may employ contractual workers. In the second econometric model, the
factors influencing the probability of being an employer in agriculture are analyzed. The
objective is to uncover variations in socio-economic factors, well-being, and financial status
between union members and non-members. Finally, in the third model, all participants
employed in or acting as employers within the agricultural sector are considered.
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Table 1

Econometric Models

VARIABLES Worker Owner ALL VARIABLES Worker Owner ALL
Control Variables Professional Action
FEMALE -0.186 -0.0720 -0.0652
(0.142) (0.173) (0.107)
AGE -0.00472 0.00430 -0.00142 ACTIVE MEMBERSHIP IN  3.257*%%  2.319%** 2.819%%*
(0.00498) (0.00571) (0.00364) PROFESSIONAL ORGANIZATIONS (g 173) (0.177) (0.119)
EDUCATION 0.0389 -0.00917 0.00345 INACTIVE ~ MEMBERSHIP  IN  2.819%**  2.117%** 2.471%**
(0.0434) (0.0483) (0.0312) PROFESSIONAL ORGANIZATIONS (g 172) (0.174) (0.117)
CITIZENSHIP 0.815 -1.710 -0.379 CONFIDENCE IN LABOR UNION 0.476***  (.259%** 0.387***
(1.199) (1.040) (0.892) (0.0647) (0.0778) (0.0486)
MARRIAGE 0.0815 0.000502 0.0390 Well being indicators
(0.143) (0.172) (0.107)
HOUSEHOLD 0.0466 0.115%** 0.0734*** HAPPINESS 0.0144 -0.215%* -0.103
NUMBER (0.0286) (0.0323) (0.0208) (0.0855) (0.101) (0.0637)
CHILD NUMBER 0.0553 -0.0116 0.0168 HEALTH -0.117 0.164** 0.00199
(0.0368) (0.0388) (0.0262) (0.0724) (0.0823) (0.0530)
IMMIGRANTS 0.288 -0.568 0.000437 FINANCIAL SATISFACTION -0.0312 0.0454* 0.00108
(0.736) (0.941) (0.555) (0.0239) (0.0276) (0.0177)
FATHER'S -0.508 1.375** 0.306 Attitudes towards equality
IMMIGRANTS (0.687) (0.538) (0.414)
SOUTH ASIA -0.0565 0.232 0.0693 ATTITUDE TOWARD INCOME 0.0155 -0.00514 0.00803
(0.310) (0.332) (0.220) EQUALITY (0.0185) (0.0221) (0.0139)
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-0.356
(0.689)

0.538*
(0.282)

0.889%**
(0.252)

-0.248
(0.303)

0.148
(0.246)

-4.080%**
(1.309)

2,884

Standard errors in parentheses

-0.675
(0.569)
-0.473 0.497**
(0.517) (0.212)
1.300%** 0.966***
(0.335) (0.184)
-0.222 -0.183
(0.353) (0.222)
0.500%* 0.275*
(0.240) (0.166)
-2.457%* -3.082%**
(1.176) (0.960)
1,816 4,712

**%p<0.01, ** p<0.05,
* p<0.1

ATTITUDE
IMMIGRANTS

ATTITUDES TOWARD EQUAL TAXES

Economic Variables

BEING THE CHIEF WAGE EARNER

INCOME

SAVING MONEY

SPENT SOME SAVINGS

BORROWED CASH

GONE W/0 CASH

TOWARDS 0.0759

(0.0531)

-0.0297
(0.0189)

-0.0624
(0.135)
0.0234
(0.0285)
0.337%*
(0.160)
0.0857
(0.184)
-0.147
(0.178)

0.0617
(0.0599)

0.0598
(0.0616)

-0.0958***
(0.0212)

0.166
(0.170)

0.0743**
(0.0328)
-0.226
(0.205)
0.875%**
(0.176)
0.170
(0.221)

0.183***
(0.0682)

0.0589
(0.0392)

-0.0618***
(0.0137)

0.0132
(0.104)
0.0480**
(0.0210)
0.108
(0.124)
0.474%**
(0.122)
-0.0319
(0.136)
0.114%**
(0.0440)
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2.3. Results

The findings show different prototypes of farmers across regions, and unionized farmers
have different motivations than non-members. Results show that socio-demographic variables
partially impact the likelihood of membership in labor unions in agriculture. We do not see any
impact on gender, age, education, or citizenship. However, we see farm owners living in large
families have a high tendency to be union members. The reason behind that could be a large
number of family members might cause the employment of subsistence workers, which causes
product maximization rather than profit maximization. Facing low income might have pushed
them to become union members. We see farm owners whose fathers are immigrants tend to
become union members. From a regional context, agricultural employment tends to become
unionized in Latin America and the Caribbean, MENA, East Asia, and the Pacific, with relatively
low-income levels than others.

Membership in professional organizations significantly and positively impacts
unionization in agriculture. Union members have strong confidence in labor unions. We do not
see a strong impact of well-being on unionization: unhappy farm owners are likelier to become
union members. However, farm owners with good health status and who are financially satisfied
tend to become union members. From the view of equity and economic values, we do not see
a strong differentiation of union members: those who support fair taxing are less likely to
become union members.

Income has a significant and positive impact on unionization in agriculture. Moreover,
farm workers who saved money in the last 12 months are union members. Whereas we see farm
owners with financial problems (like going without cash in the last 12 months) are most likely
union members. Family farm owners have a high tendency to be unionized.

3. CONCLUDING REMARKS

Unionization can be an important instrument to empower vulnerable stakeholders in
agriculture: small and family businesses and low-qualified workers to protect the rights of
farmers and agricultural workers. Since the rising food prices cause high volatility in both the
demand and supply side of the market and the Climate Crisis might affect the volume of arable
lands in the near future, agriculture might cause the price instability problem more severely,
which can generate a loss of farm income. This paper investigates farmers' perceptions and
behavior by segmenting them following their union membership. We see there are differences
across farmers regarding their memberships. We see workers’ memberships in unions
ameliorate their living standards.

Policies targeting family farms can be important to increase unionization. Thus, regional-
based policies must be implemented to raise unionization. The study found no correlation
between well-being and union membership. However, income is highly correlated with union
membership: policies to target members' well-being can be an optional target for the unions.
Lastly, we see a differentiation between owners and workers: farm workers who are union
members are financially better off, but owners suffer. So that income-targeting policies for farm
owners can be implemented.

This study is informative and preliminary research. Due to the lack of data on union
membership, the study generates a data set from well-known data. It looks into the
segmentation of members and non-members in the agricultural sector. For further research,
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well-designed surveys can be applied to members and non-members, and explorative studies
might focus on more detailed aspects of behavioral and financial differences.

NOTES:

! In addition, Martin (2016) suggests that immigrant workers might join labor unions even if they do not
have citizenship.
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Arastirma Makalesi / Research Article

Gida Giivenligi icin Tahil Uretiminin Etkin Desteklenmesine Yénelik
Oneriler

Taylan Kiymaz!

Oz

Turkiye’nin gida guvenligi agisindan biylk 6nem tagiyan hububat Gretiminin istikrarinin korunmasi ve ureticinin tGretimde sirekliligi
saglayabilmesi icin uygulanan destekleme politikasinin sonuglarinin degerlendiriimesi sonrasinda daha etkin bir destekleme
sisteminin ortaya konulabilmesine katki verilmesi bu g¢alismanin temel amacidir. Bugday, arpa ve misir gibi temel tahil Griniinin
tahmini maliyetleri ilgili kurumlardan elde edilen verilere dayanilarak 6ncelikle 2006-2022 dénemi igin hesaplanmakta, drlinlerin
yurtigi fiyatlari ile birim destekler dikkate alinarak tretici gelirinde zamana bagh degisim ortaya konulmaktadir. Ayrica, gelir, yurtigi
ve yurtdigi fiyatlar arasindaki iliski ve tretim dlzeyi verilerinden yararlanarak Grinlerin Gretiminde destekleme ve fiyatlardan
etkilenme dizeyi degerlendirilmektedir. Gida glivenligi kaygilari da dikkate alinarak, destekleme sistemi belirlenirken gelirdeki
degisimi dikkate alan degisken bir sisteme ihtiyag oldugu, Grtinlerde ¢ok yillik gelir, alternatif Griinler ve miinavebeye giren Urlinlere

gore birim destek tutari saptanabilecektir. En yoksul kesimde bulunan gengler igin, sosyal glivenlik sistemine yonelik desteklemenin,
liretimin devami, sehre gogiin yavaslatilmasi veya tarima tersine gog igin faydali olacagi savi ortaya konulmaktadir.

Anahtar Kelimeler: Tarimsal Destekleme, Tarimsal Politika, Uretici Geliri, Uretim Maliyeti, Gida Giivenligi.

Policy Recommendations to Achieve Food Security through Effective
Support of Cereal Production

Abstract

The main purpose of this study is to suggest a more effective support system after evaluating the effectiveness of the implemented
support policy to maintain the continuity of the cereal production, which is of great importance for Turkiye's food security. The
production costs of three basic grain products, wheat, barley and corn, were calculated for the period of 2006-2022 based on the
data obtained from the relevant institutions, the change in the annual producer income is put forward considering the domestic
prices of the products and the unit support provided to them. Moreover, the relationship between income, domestic and world
prices and production were displayed over time. The level of effect of support on the production and the level of being affected by
prices are tried to be differentiated by the interaction of production of crops with the alternative crops as well. Considering the food
safety concerns, there is a need for a dynamic system that takes into account the multi-annual changes in producer income,
alternative products and products in rotation. Young people can benefit from another support on the social security system targeting
the poorest among the producers, that is believed to provide the continuation of production via preventing migration or stimulating
reverse migration to rural areas.

Keywords: Agricultural Support, Agricultural Policy, Producer income, Production Cost, Food Security.

1 Dog. Dr., Alacaatli Ankara, taylankiymaz@gmail.com , https://orcid.org/0000-0003-2270-1521 , Miilga Kalkinma Bakanligi

Atif/Cite as: Kiymaz, T. (2023). Gida giivenligi icin tahil Giretiminin etkin desteklenmesine yonelik 6neriler. Hacettepe Universitesi Iktisadi ve idari Bilimler
Fakiiltesi Dergisi, 41 (Tarim Ozel Sayisi), 61-76.


mailto:taylankiymaz@gmail.com
https://orcid.org/0000-0003-2270-1521

Kiymaz, T. / Hacettepe Universitesi Iktisadi ve idari Bilimler Fakiiltesi Dergisi, 2023, 41(Tarim Ozel Sayisi), 61-76

GIRIS

Uluslarin gelismislik diizeylerinden bagimsiz olarak yeterli beslenme igin yeterli miktarda
gidanin uygun fiyatla tim toplum kesimlerine saglanmasi olarak tanimlayabilecegimiz gida
givenligi, son iki yilda yasanan pandemi ve (lkemizin tahil Urinlerinde 6nemli ithalat

kapilarindan olan Ukrayna ve Rusya arasindaki savas kosullari nedeniyle risk altinda
gorildiginden tarimsal politikalari bir kez daha tartisma konusu haline getirmistir.

Mevcut olumsuzluklara ek olarak, iklim degisikligi, kuraklik, kiiresel gida fiyat hareketleri,
artmakta olan nifus gida gilivenligi kaygilarini artirirken yeni politikalar  Gretilmesini
gerektirmektedir. Gida glivenliginin saglanmasi ise tarim politikalarinin temel hedeflerinden
biridir. Bu baglamda 6ncelikle hububatin arzi agisindan destekleme politikalarinin sonuglari
degerlendirilerek, politika etkinliginin irdelenmesi karar mekanizmasi agisindan 6nemli
gorilmektedir.

Tahil Grlnleri insan ve hayvan beslenmesi agisindan tlkemizdeki temel Grinlerdendir.
Ulkemizde kisi basina bugday tiiketimi Gida ve Tarim Orgiitii (FAO, 2022) beslenme verilerine
gore gelismis Ulkelerin ortalama 1.5-2 katina yakindir. Arpa ve misir yem sanayiinin temel
girdilerini olusturmakla birlikte, misir ayni zamanda katma degeri yiiksek endistriyel {irlinlere
donisur. Bahsi gecen Urlnlerin hepsinde donem doénem ic talep ya da islenmis Griin ihracatina
da bagli olarak ithalat artma egilimindedir (Bursa Ticaret Borsasi[BTB], 2021).

On Birinci Kalkinma Planinda tarim ve gidaya iliskin politikalar boliminde (Strateji ve
Blitce Baskanhgi ([SBB], 2020), tarimsal desteklerin politika etkinliginin 6lclilmesi ve etkilerin
genel degerlendirmesinin yapilmasi dncelikli gérilmustar.

Bu kapsamda, s6z konusu etki degerlendirmesine yardimci olacak bi¢cimde, bu galisma
bugday, arpa ve misirin iretim maliyetleri ve elde edilen gelirde degisiklikleri irdeleyen bir analiz
icermektedir. Cikan sonuglar Uretimin devamliligi agisindan gelecege yonelik gida glivenligi
kaygilarinin hafifletilmesi icin de dnemli gorilmektedir.

Daha once destekleme politikalarinin Griin  bazh etkileri cesitli yontemlerle
degerlendirilmis olsa da, bu calismada oldugu gibi destekleme politikalarinin Grin bazli Uretici
geliri ile yurtici ve diinya fiyatlariyla ve alternatif Grinlerle iliskiler cercevesinde ele alinarak
politika analizine konu edilmesi yontinde kisith 6rnek bulunmaktadir.

1. KAVRAMSAL GCERCEVE
1.1. Tiirkiye’de Destekleme Politikasi

Tlrkiye’de tarimsal destekler, 25 Nisan 2006 tarihli Resmi Gazete’de yayimlanan 2006
yiinda 5488 sayili Tarim Kanunu cercevesinde diizenlenmektedir. Bu Kanun’un temel amaci;
tarim sektorli ve kirsal alanin, Ulke kalkinma planlari ve buna bagli stratejiler temelinde
gelistirilmesi ve desteklenmesi icin politikalarin tespiti ve gereken diizenlemenin yapilmasi
seklinde belirlenmistir. 2006 yilinda 4,8 milyar TL olan tarimsal destekleme bitgesi 2022 yilina
kadar nominal olarak artmis ve 25,8 milyar TL seviyesine yiikselmistir. Ancak, tarim sektoérindeki
blyliime ekonominin genelindeki biylimeye ayak uyduramadigindan, tarimin ekonomi igindeki
pay! 2006 yilindaki ylizde 8'lik payindan 2022 yilinda yiizde 5’e gerilemistir.

Bu arada calismanin konusu olan tahillara odaklanilirsa, Tarim Kanunu uygulama
doneminde (2006-2022) dort temel destekten bahsetmek gerekir. 2008 vyilindan sonra
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yurirlikten kaldirilan Dogrudan Gelir Odemesi Uygulamasi, Fark Odemesi, Giibre ve Mazot
Destekleri. Hububata destekleme édemelerindeki artis ile TUFE degisimi kiyaslandiginda destek
ddemelerindeki artisin TUFE degisiminin yarisinda kaldigi Tablo-1’den izlenebilmektedir. Fark
o0demesi desteginde zaman iginde Onemli artis yapilmis olup Urin arz agiginin ortadan
kaldirilarak kendine yeterlilik diizeyinin ylikseltilmesi amaglanmistir. Mazot ve glibre destegi tiim
tarla Grlnlerine yonelik uygulanmakta olup bu destekten en fazla yararlanan urinlerin basinda
tahil Grinleri gelmektedir. Bunlarin disinda en etkili politika Toprak Mahsulleri Ofisi (TMO)
tarafindan izlenen piyasayi diizenleyici uygulamalar ve tamamlayici gimrik vergileridir.

Diger taraftan, secilen tg¢ tahil Girtintiniin kendine yeterlilik oranlarina (Uretimin ig tiiketimi
karsilama orani) bakildiginda geneli itibariyla son yillarda talebi karsilamakta zorluk gekildigi
izlenmektedir. Sekil 1 arpa ve misirda son vyillarda ithalata bagimh kalindigini gosterirken,
bugdayda kendine yeterli bir seyir izlenmektedir. Ote yandan, dis ticaretteki gelismeler bugday
ve misirda ek ithalat artislari getirmektedir. Her (¢ Griinde dis piyasalarla daha fazla etkilesim
icinde bulunuldugundan i¢ piyasalar fiyat yonlinden dis piyasa gelismelerine agik bulunmaktadir.
Uriin bazinda dis ticaret dengesindeki degisimler 2006-2021 dénemi igin Sekil 2’de
gosterilmektedir. Son dénemde kuraklk ve diinyada pandeminin olusturdugu olumsuzluklarin
etkisiyle dengenin ele alinan Uriinlerde ekside oldugu gézlenmektedir.

Tablo 1: Destekleme Biit¢esinde Hububat Uriinlerine Yonelik Destek Kalemleri

(Milyon TL, Cari Fiyatlarla)

Tarimsal Destekleme Odemeleri 2006 2010 2015 2020 2021 (_ngﬁ)
Dogrudan Gelir Destegi (Bugday, 1415
Arpa ve Misir 6deme tahmini*)
Hububat Fark Odemesi (tahmin*) 256 937 819 1799 1612 1724
Mazot (tim trlnler) 512 700 2901 2724 3107
Glbre (tim Urinler) 622 830 840 1601 1599
TOPLAM 1671 2071 2349 5540 5937 6430
?zeosgee':'l%rg; Odemesi Endeksi 95 118 134 316 339 367
TUFE (2006=100) 100 135 200 375 511 744

Kaynak: Kalkinma Bakanligi ve SBB Yillik Programlari (Cesitli yillar); TUIK (2022a)

*Tahminler Griinlerin TUIK Bitkisel Uretim Istatistiklerindeki agirlikli alan ve {iretim degerlerinden yazarca
hesaplanmistir.

63



Kiymaz, T. / Hacettepe Universitesi Iktisadi ve idari Bilimler Fakiiltesi Dergisi, 2023, 41(Tarim Ozel Sayisi), 61-76

Sekil 1: Tahil Uriinlerinde Kendine Yeterlilik Oranlari (%)
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Kaynak: TUIK (2022b) verilerinden hazirlanmistir.

Sekil 2: Tahil Uriinlerinde Dis Ticaret Dengesi
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Kaynak: TUIK (2022b) verilerinden hazirlanmistir.

1.2. Diinyada Onde Gelen Ulkelerden Ne Olgiide Farkhlasiyoruz?

Gelismis tlkeler ve basta Amerika Birlesik Devletleri (ABD) olmak tizere, tarimsal Giretimde
yasadiklari sorunlari astiktan sonra istikrarli bir Gretim dizeyini saglamak Uzere (Ureticinin
tarimdan elde ettigi uzun dénem gelir diizeyini dikkate alan gelire dayali destekleme sistemlerini
tercih etmislerdir. ABD, bugday dahil tarla Grlinlerinde, zamanla belirtilen politikalara ayirdigi
bltceyi de azaltarak Uretimdeki cesitli risklere ve Urin fiyatlarina bagli 6demelere dogru
politikalarini farkhlastirmis ve tiiketici tabanh desteklemeyi de artirarak piyasa regiilasyonunu
saglamaya yonelmis, boylece tarim piyasasini kontrolli bicimde serbestlestirmeyi tercih
etmistir. Ancak lretim soklarina karsi her zaman Ueticiyi destekleyecek secenekleri politikalari
icerisinde tutmaktadir (ABD Tarim Bakanhgi [USDA] 20223, b).
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Ureticinin temel bir gelir elde etmesine dayanan politikalari uygulayan ve ilkemizin de
Uyelik miizakereleri slirecinde politika uyumlastirma cabasi icerisinde bulundugu Avrupa
Birliginde hububatta gelire dayali temel 6demeler gevreyi koruma amacgh bazi kriterlere
dayandirilarak devam ettirilirken, son donemde Yesil Mutabakat gergevesine uygun bicimde
daha yesil desteklere dogru bir dontisimii kabul etmektedir (Arisoy 2021; European Commission
[EC] 2022). Ancak gida arzinda olabildigince kendine yeterli kalinmasi anlaminda destekleme
mantigl devam ettirilmekte, cevreye saygili liretim icin tarimda degisim zorunlu kilinmaktadir

Diinya Ticaret Orgiitii (DTO) cercevesinde yiiritilmis olan dénemli dlgiide tarimsal
politikalarda piyasayl miidahaleyi azaltmaya yonelik mizakerelerde uzun vyillardir ilerleme
saglanamadigl icin tarimsal destekleme politikalarinda degisim geregi ertelenmis, ancak
ekonomik, sosyal ve ticari gerekgeler, Ulkelerin daha serbest ya da korumaci olmasi lzerinde
karar verici olmustur. Tarimsal politikalarda DTO nezdinde 1995 ve 2004 yillari ve sonrasinda
uluslararasi taahhutlerle getirilen degisim zorunlulugu miizakerelerin akamete ugramasiyla bir
anlamda rafa kalkmistir (Ozalp vd., 2014).

Bu gelismeler, Glkemiz agisindan tarimsal desteklemede donisimi ve gelire dayali
destekleme ile gorece serbest piyasaya gecisi getiren diizenlemelere uyumu zorunlu olmaktan
¢ikarttigiicin, 2006 yilindan bu yana Tarim Kanunu ile uygulanagelen ¢ergeve 6nemli bir degisime
ugramamistir. Ote yandan, 2001-2007 déneminde gelismis llkelerin uyguladigi gelire dayali
destekleme politikalarindan oldukga farkli ve yetersiz diizeyde uygulanan dogrudan gelir
odemesi kalemi uygulamadan kaldinlmistir. Calismanin ilerleyen bdliminde mevcut
destekleme sisteminin etkinligi incelendikten sonra bu konuya geri donulecektir.

1.3. Tiirkiye’de Ele Alinan Uriinlerin Uretim Alan Ve Miktarindaki Degisim

Bu galismanin etki analizi béliimiine gegmeden 6nce, 2006-2022 yillari arasinda Grlinlerin
Uretimi ile Gretim alanlarindaki degisim incelenecektir. Bugday, arpa, misir gibi tahil GirGinlerinin
segilme nedeni bunlarin ekilen tarim alanlarin yaklasik yizde 70’inde hakim olmasi ve tarim
ekonomisi ve gida glivenligi acisindan dnemli bir yere sahip olmalaridir.

Son on alti yilda, lretim alani daralarak alternatif triinlere kaybedilen bugday ve arpa
yaninda, misirda Uretim alanlarinin genisledigi izlenmektedir (Sekil 3). Kuraklik dénemleri arpa
ve bugdayda liretime darbe vurmus, misir iretimi ise 2018 disinda sirekli artis gostermistir (Sekil
4).
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Sekil 3: Uriin Uretim Alanlarindaki Degisim (2006=100)
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Kaynak: TUIK (2022c) verilerinden hazirlanmistir.
Sekil 4: Uriinlerin Uretimdeki Degisim (2006=100)
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Kaynak: TUIK (2022c) verilerinden hazirlanmistir.

2. URUNLERDE TARIMSAL DESTEKLEMENIN ETKILERI

2.1. YOntem

Destekleme politikalarinin tarimsal lGretime etkileri konusundaki bircok ¢alismada sinirli
ya da ¢ok sinirli etkilerden behsedilmektedir (Aktas vd., 2015; Eruygur vd., 2016; Kog vd., 2016;
Yilmaz vd., 2017).

Ulkemizde biitceden saglanan desteklerin, {iriin bazinda tiretim diizeyi ve gelire ne dlgiide
yansidigina iliskin degerlendirme icin, tiriin maliyetlerinde yillara gére yasanan degisim, Uretici
eline gegen fiyat (UFE fiyatlari), Giretici gelir hesabi gibi verilerden faydalaniimistir.

Uriin verimindeki degisiklikler birim maliyetlere de olumlu veya olumsuz yansimaktadir.

Analiz dénemi icin fiyatlar TUIK internet sayfalarindan, tahmini tretim maliyetleri Tarm ve
Orman Bakanhg (TOB, 2017)'nin ham verilerindeki alt maliyet dagilimi girdi fiyat degisimlerine
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gore yillar itibariyla revize edilerek derlenmistir. Daha agik bir ifadeyle maliyet verileri sonraki
yillarda daha dar kapsamli toplandigl ve yayimlanmadigi i¢in 2017 yili maliyet kalemleri ve
degerleri esas alinarak, TUiK teki girdi fiyatlarindaki yillik degisimler dikkate alinarak 2006 yilina
dogru geriye ve soraki yillara ileriye dogru tahmin edilmistir. Akaryakit ve glibre, maliyetlerde
ylizde 40-50 arasinda agirhigi bulunan iki etkendir. Ozellikle son bir yil icerisinde girdi
fiyatlarindaki degisimlerin 6ngoriilemeyen seviyelere yikselmesi sonucu, Ureticinin 6ndnd
gormesi ve Uretim icin gerekli isletme sermayesini bulmasi zor olmaktadir. Uluslararasi fiyat
verileri TMO’nden ve agik internet kaynaklarindan faydalanilarak temin edilmistir.

Destek, maliyet ve fiyat verileri kullanilarak tiretici kdr marji ortaya konulmustur. Uretici
gelirindeki reel degisim yillara gore dekara TL ve ABD Dolari olarak hesaplanmistir. Burada sunu
belirtmek gerekir: hesaplama genel egilimleri belirlemekte, ve rin kalitesinde farklilasmayi
dikkate almamaktadir. Destekleme 6nceki yil ya da yillara ait tGretim icin 6denmekte, bu nedenle
yonlendirici 6zelligi tartismali hale gelmektedir. Yalniz 2022 yilinda 6demeler ekim déneminin
online cekilerek Ureticinin artan maliyetlere karsi desteklenmesi saglanmistir.

Asagidaki bolimlerdeki sekillerde 6nce cari fiyatlar, tahmini birim maliyet ve birim destek
degerleri gosterilmekte, 6denen destegin maliyeti karsilama orani ve Uretici kari (Urin fiyat +
birim destek — birim maliyet) verilmektedir. Uriin verim degeri, alan bazinda édenen destegi
birim agirliga (kg) donistirmede kullanilmistir. Uriinlere gére cizilen ikinci tiir sekilde, i¢c ve dis
fiyatlar verilirken, Uretici gelirindeki degisim yurtigi-diinya fiyatlarla kiyaslanabilmekte ve TL
bazinda reel gelirdeki birim degisim ile dolar bazindaki degisim de ayni sekil lizerinde
verilmektedir.

Analiz sonuglari, bazi varsayimlar altinda elde edilmis olup bu hesaplamalarda genel
egilimlerin ortaya konuldugu ifade edilebilir.

2.2. Desteklemenin Uriin Bazh Etki Analizi ve Bulgularin Tartisilmasi
2.2.1. Bugday ve Arpa

2006 yilinda bugday ekim alanlari yaklasik 85 milyon dekarken 2021 yilinda 67,4 milyon
dekara, arpaninki ise 36,5 milyondan 31,7 milyon dekara gerilemistir. Bugday verimi ise iklime
bagh olarak, kullanilan kaliteli (sertifikali)) tohumlarin da etkisiyle artis gosterebilmistir. Bu da
ekili alanda yasanan azalmayi bir 6l¢lide telafi etmistir.

Sekil-5'te goraldugi gibi, bugdaya verilen birim destekler 2006 yilindan 2018 yilina kadar
maliyete kiyasla 6nemli bir gelisme gostermemis ve destek/maliyet orani yaklasik ylizde 25’ten
ylzde 14’e dusmustlir. Ancak 2019 ve 2021 yillarinda prim odemeleri ile mazot-giibre
desteginde yapilan artislar bugdayda destek oranini tekrar yiikseltmistir. Sonucta desteklerin
Uretici gelirini artirma ve bu yolla Uretimi glidiileme acisindan ¢ok sinirli da etkisi oldugu iddia
edilebilir. Ote yandan, 2021 yili sonunda yasanmaya baslayan maliyet soklarinin etkisi 2022
yilinda destek ve kar oranlarinda ciddi diistislere neden olmus, destekleme adeta anlamsiz hale
gelmistir.

Arpada da bugdaya benzer bir analiz yapilabilir (Sekil 6). Benimsenen politika bugday ve
arpada ayni etkileri yaratmistir. Fiyatlardaki degisiklikler 2021 yilindan 2022 yilina o kadar
ylksektir ki, grafiklerde 6nemli bir revizyon gerektirmistir.
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Sekil 5: Bugdayda Destek ve Maliyet iliskileri
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Kaynak: TUIK ve TOB verileri kullanilarak hesaplanmistir.

Sekil-6: Arpada Destek ve Maliyet iliskileri
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Kaynak: TUIK ve TOB verileri kullanilarak hesaplanmistir.

Gelir tarafina bakildiginda, bugday fiyati, 2010 yili dahil 9 yilda karlihgin azalmasina neden
olmus, 2019 yili sonrasi fiyatlardaki yikselisin ve sinirl da olsa desteklemenin artmasi yoniinde
bir egilimle maliyetten daha hizli artislar gérilmustir. Fiyatlarin yikselmesinde 2020 ve sonrasi
dunya/ithal fiyati etkilidir (Sekil 7). Bugdayin dinya fiyatlari 2015 yilinda diisms, buna karsilik
yurtici fiyatlar bir miktar dinya fiyati Gzerinde kalmis, bu durum 2019 yilindan itibaren terse
dénmdstdr.

2017-2018 donemindeki hizli kur artislari maliyet artisi yaratmasi nedeniyle karhligin
azalmasinda 6nemli etkenlerdendir. Fiyatlarda yasanan artislar ve dolar kurunda 2021 sonu
artan hareketlilik fiyatlarin bir anda asiri artisina neden olmustur. 2021-2022 arasi yurtigi
ortalama bugday fiyati ylzde 140, ortalama yurtdisi fiyat TL bazinda ylzde 126 artmistir.
Ureticinin dolar ve reel bazda gelirinde, 2018 yilina kadar énemli diisiis yasanirken 2019 yili ve
sonrasinda fiyattaki ylikselis sonrasi bir miktar toparlanmistir. Ancak bu etkilerin bugday
Uretimindeki degisimle iliskisine bakildiginda ise, tiretimde gorece bir istikrar var gibi gériinse de
Uretimden kagisin durmadigi, sonraki yillarda toplarlanmanin sinirli kaldigi alanlardaki
daralmadan anlasiimaktadir.

68



Kiymaz, T. / Hacettepe University Journal of Economics and Administrative Sciences, 2023, 41(Agriculture Special Issue), 61-76

Arpada duragan giden piyasalar 2011 yilindan yerini diinya fiyatlarinda artisa birakirken
yurtici fiyatlar da artmis ve boylece karllik yikselmistir (Sekil 6 ve Sekil 8). Reel TL ve dolar olarak
Uretici geliri 2018 yilina kadar dalgali seyir izlemis, maliyetlerdeki artis nedeniyle bu
gostergelerde diislis olmustur. Bu donemde Uretim planlamasi zorlasirken, Ureticinin tesviki de
fazla mimkiin olamamistir. 2019 yili sonrasinda ic fiyatla diinya fiyati arasindaki marjin yliksek
tutulmasi Gretimi tesvik icin uygulanmistir. Nitekim Gretimde belirgin bir artis oldugu Sekil-4’den
izlenebilir, son g yil icin ise bugdayla ayni analizler gecerlidir.

Sonug olarak, bugday va arpada ortalama gelir, destek 6demesinden ziyade, TMO
politikalari ve diinya fiyatlarinin yurtici piyasayi ve geliri yonlendirici etkisi azimsanmayacak
onemdedir (Kiymaz, 2015; Konyah, 2012;).

Sekil 7: Bugdayda Gelir ve Fiyat iliskileri
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Kaynak: TUIK ve TMO verileri kullanilarak hesaplanmustir.

Sekil 8: Arpada Gelir ve Fiyat iliskileri
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Kaynak: TUIK ve TMO verileri kullanilarak hesaplanmustir.

2.2.2. Misir: Yem ve gida sanayiinde hammadde olarak kullanilan ve arz a¢igi bulunan
misir Uretiminde uzun yillardir Gretim artisi gériilmektedir. TUIK verilerine gére, 2006-2021
doneminde misirin ekim alani yiizde 40 ve lretim miktari ise ylzde 80’e yakin artmstir. Sekil
9'da goruldigu gibi, bu artisin misira bltgceden saglanan desteklerden kaynaklandigi
soylenemez. Nitekim, 2006-2020 doneminde desteklerin maliyeti karsilama orani yiizde 10’dan
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ylizde 5’e dogru gerilemektedir. Sonraki yillarda asagi yonli egilim devam ederek yiizde 3’e
dogru gerilemis ve etkisini tamamen yitirmistir.

2006-2018 doneminde, Sekil 10’da goruldigu Uzere, yiksek glmrik vergileriyle
ylkseltilen ic fiyatlar sulu alanlarda ciftcinin karli calisma imkani buldugu misirda lGretime pozitif
yansimistir. Artan lretim, TL bazinda reel gelir ve dolar bazinda dekar basina gelir azaliyor olsa
da, misirin iyi bir alternatif Grin oldugunu gostermektedir. 2018 yili sonrasinda artan diinya
fiyatlari ithalatin yiksek olmasi nedeniyle i fiyatlari da etkilemektedir. 2021 yilinda diinya fiyati
yine yikselerek i¢ piyasayl da yukari cekmeye baslamistir. 2022 yilinda yuksek kur artisi ile
enflasyonist ortam fiyatlari asiri artirmis ancak ortalama diinya fiyatlari yurtici fiyatlarindan
ylksek kalmistir. Bu arada tretici gelirinde de hem reel hem dolar bazinda artis gergeklesmistir.
Uriin karhiligindaki artis yine dikkat cekici olmustur.

Sekil 9: Misir Destek ve Maliyet iliskileri
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Kaynak: TUIK ve TOB verileri kullanilarak hesaplanmustir.

Sekil 10: Misirda Gelir ve Fiyat iliskileri
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Kaynak: TUIK ve TMO verileri kullanilarak hesaplanmustir.
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Diinya fiyatlari ylksek kaldigi takdirde, misira bilitceden saglanacak destegin azaltiimasi ya
da kaldirilmasinin Gretime olumsuz bir etki yapmayacagi degerlendirilmektedir. Ayrica TMO’nun
mudahale kurulusu olarak aldigi rolle i¢ fiyatlari kontroli, bitceden yapilan desteklerden daha
etkili gorilmektedir.

Dolayisiyla buraya kadar baktigimizda Uretimi destekleme amaciyla kullanilan kaynagin
aslinda bu yonde bir etki ulastirmaktan uzak oldugunu ve bu nedenle ayni kaynagin gida
givenliginin saglanmasi acgisindan farkh degerlendirilmesi gerektigi dislincesini benimsememiz
yanlis olmayacaktir. Politika 6nerisine gegmeden dnce kisaca alternatif tarla trinleriyle kiyasi da
ortaya koymamiz faydali olacaktir.

Tarimsal desteklemenin etkili oldugu iki irlin olan aycicegi ve pamuk ile alim garantisiyle
Uretilen seker pancari, genelde hububat ile minavebeli ve sulu alanlarda hakim sekilde
Uretilmektedir. Son yillardaki duruma baktigimizda, seker pancarinin kotali Gretim nedeniyle
tiretim alaninin gérece sabit kaldigi ve pamuk ekim alanlarinin ise daraldigi anlasiimaktadir. Ote
yandan tarimsal Uretim alaninda ve tretim miktarinda misir ve aycicegi lehine genisleme oldugu
gorilmektedir (Sekil 11 ve Sekil 12). Fiyatlardaki degisim kiyaslandiginda ise, aygicegi ve pamuk
gibi maliyetlerinin ylizde 30-40'1 bandinda desteklenen drinlerin (Kiymaz, 2021) i¢ fiyatlarinda
da o6nemli artis oldugu, arpa ve bugdayin bunu izledigi ancak misirin en sonda yer aldigi
izlenmektedir (Sekil 13).

Sekil 11: Tarla Uriinlerinde Uretim Alanindaki Degisim (2006=100)
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Kaynak: TUIK verileri kullanilarak gizilmistir.
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Sekil 12: Tarla Uriinlerinde Uretimdeki Degisim (2006=100)
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Kaynak: TUIK verileri kullanilarak cizilmistir.

Sekil 13: Tarla Uriinlerinde Fiyatlardaki Degisim (2006=100)
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Kaynak: TUIK verileri kullanilarak gizilmistir.

2.3. Uriinlerden Elde Edilen Net Gelir ve Yeni Destekleme Sistemi

Goruldigu gibi Uretimde artislar incelenirken (riinler arasinda ve drinlere gore ¢ok
karmasik bir etkilesimden bahsetmek mimkiindiir. Ancak nasil olursa olsun temel belirleyici
olan, normal sartlar altinda Uriinden elde edilen gelir ve gelir garantisi olmaktadir. Dolayisliyla,
konumuz olan bugday ve arpa oncelikli olmak Uzere tahillarda gelirin artirilmasi Uretimin
desteklenmesi agisindan temel politika olarak gériilmektedir. iki Giriinde geleneksel bir tiretim ve
Ozellikle daha corak alanlarda alternatifsizlik nedeniyle bugday ve arpaya yonelim olmakla
birlikte, bu stireklilik arz edecek bir liretim tarzi olamaz.

Sekil 14’te goruldigu Uzere, bugday ve arpa diger alternatiflere ya da desteklenen
riinlere nazaran birim alana net gelir diizeyi en diisiik olanlardir. Uriin bazinda yapilan
analizlerde elde edilen rakamlar gosterge niteliginde olsa da, karsilastirmalar iki tGriinin gorece
daha dustik gelir getirmekte oldugu, bu durumun Ureticiyi zaman icerisinde iretimden kagirdigi
tahmin edilmektedir. isletmeler daha ticari duruma geldikce s6z konusu degerlendirme daha da
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gercekci hale gelmektedir. Nitekim ABD Tarim Bakanligina gore (USDA, 2022c), ABD’de
bugdayda Uretim gittikce gerilemekte olup bunun baslica sebepleri daha karli gérilen Uriinlere
kayis ve diinya piyasalariyla rekabette yasanan zorluklardir. Ayni durum Ulkemizde de
yasanmakta, beslenme kiltiirl ve dis ticaret icin kaginilmaz olan bugday ve de yem hammaddesi
olan arpa (retiminin elde edilen net gelirler dikkate alinarak desteklenmesi faydali
gorilmektedir.

Sekil 14: Uriinler Arasi Net Gelir Farklari
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Kaynak: TOB verileri kullanilarak yazar tarafindan hesaplanmistir.

Daha once de belirtildigi lizere, diinyanin 6nde gelen Ulkelerinde yasanan politika
degisiklikleri ve tGlkemizin taraf oldugu anlasmalar tretim artisini desteklemek Gzere gelir odakli
etkin politikalari 6zendirmektedir.

Uretim alanlarinin daha fazla azalmamasi ve alternatif Griinlerle dengeli sekilde tiretimin
devami ve hatta beslenme agisindan gorece yiksek dneme sahip Ulrlinler lehine genisleme
saglanmasi, llke nifusunun gida glvenligi agisindan vazgegilmezdir. Bu durumun 6nemini
Ukrayna savasi ve daha 6ncesinde 2008 yilinda yasanan gida krizi bizlere gdstermistir. iklim
degisikligine bagl etkileri dikkate aldigimizda, bahsedilen yaklasim daha da bilyik 6nem arz
eder.

3. SONUCLAR VE POLITiKA ONERILERI

Tahil drinlerinde giimrik vergileri ve TMO’nun miidahalesi veya diinya fiyatlarinin etkisi,
bltceden yapilan desteklere gore fazladir. Tahillarda 6denen desteklerin lGretimi etkilemede son
yillarda etkisiz kaldigi istatistiki olarak gortlmektedir. Bugday ve arpa 6zelinde destekleme
sisteminde gelir istikrarini temel alan statik degil dinamik bir modele gecilerek, ¢iftcinin ayni
arazide 5 vyillik Gretim faaliyetinden kaynaklanan ortalama net gelirinin esas alinmasi
onerilebilecektir. Reel fiyatlardaki yetersiz artislar, alternatif Griin fiyatlarindaki gérece yiksek
artis ve daha 6nemlisi verimsiz arazide, azalan yagislara bagh Uretim yapilmasi nedenleriyle
bugday ve arpa lretiminden kagis olmustur. Dolayisiyla, gelir kaybinin fazla oldugu yillarda, bu
iki Grine gelir kaybini telafi eden ek fark 6demesi yapilmasi, ve bunun bitgesinin misir gibi
destekleme ihtiyaci ortadan kalkmis drinlerden karsilanmasi bitcedeki 6denegin etkin
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kullanilmasini saglayacaktir. Misira destek verilmesi gerektiginde de bir bagka Uriinde ayni
dengeleme yapilabilecektir.

izleyen dénemlerde, arpa ve bugday gibi iriinlerde iiretim egiliminin daha da azalmasi,
Ulkemizin gida glvenligini acisindan risk olusturacaktir. Bu nedenle, bosalan kirsal kesimde
tarimin bir is kolu olarak algilanarak sinirli sayida da olsa giftgilerin 6zellikle kadin ve genglerin
ciftciligi is edinerek bu alandan emekli olma beklentisi olusturmak tzere, yukarida tanimlanan
gelir ddemelerinin bir boliminin sosyal giivenlik primleri olarak yatiriimasi ve tretim kaydiyla
odenmesi kirsalda is glivencesi agisindan da bir alternatif olusturabilir. Bunu tarla sahipleri
yapmasa da arazilerini kiraya verdikleri kisiler Gretime devam ettiginde ayni kapsamda
degerlendirilmesi olumlu olacaktir.

Ayrica, gida fiyat artislarini sinirlamak igin distik gimrik vergileriyle yapilan ithalat, orta
ve uzun donemlere yansidigl takdirde, Ureticinin Gretim kararlarini ve maliyet-fiyat iliskisini
olumsuz etkileyebilmekte, lreticinin tiretimden kagmasina neden olmaktadir. Bu politika Uretici
odakli uygulanmalidir. 2021 sonu ve 2022 yilinda yasanan maliyet artislari ve yiksek enflasyon
analize dayali sekilde politika degisiklikleri acisindan dikkatle izlenmelidir. Oniimiizdeki yillarda
etkili olacak iklim degisikligi, Ukrayna savasi gibi trin arzini disliren ve fiyatlarin artisina neden
olarak oynakliklari artiran gelismeler, yoksul kesimlerin karninin doyurulabilmesi ve gerektiginde
ihracatin ve gida yardimlarinin devami acisindan gelir odakh politikalara dogru degisikligi elzem
kilmaktadir.

YAZAR BEYANI

Arastirma ve Yayin Etigi Beyani

Bu galisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmistir.
Yazar Katkilari

Yazar ¢alismanin timiind tek basina gergeklestirmistir.

Cikar Catismasi

Yazarlar agisindan ya da lglnci taraflar agisindan galismadan kaynakli ¢ikar gatismasi
bulunmamaktadir.
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Arastirma Makalesi / Research Article

OECD Ulkelerindeki Organik Tarim Uretim Etkinliginin Suirdiiriilebilir
Kalkinma Hedefleri Cercevesinde Degerlendirilmesi

Cem Menten!?, Nesrin Ozal-Sarag?,Biilent Cekig3

0z

Bu calismada, OECD ilkelerinde 2011-2020 yillari arasindaki her yil igin organik tarim etkinligini ve bu dénemdeki etkinlikteki
degismeleri incelemek ve bunlari stirdurilebilir kalkinma kapsaminda degerlendirerek kiiresel kalkinmaya sunabilecegi potansiyel
katkinin vurgulanmasi amaglanmaktadir. Organik tarimsal Uretim performansini degerlendirebilmek adina literatiirde en g¢ok
kullanilan etkinlik 6lgim yontemlerinden biri olan Veri Zarflama Analizi (VZA) kullanilmistir. Etkinlik analizleri sonucu ortalama
etkinlik skorlarinin oldukga dusik degerlere sahip oldugu ve degerlendirme altindaki tilkelerin biytk bir béliminiin etkinsiz oldugu
saptanmistir. Katmanli Veri Zarflama Analizi (KVZA) yaklasimi ile OECD ulkeleri etkinlik dizeylerine gore katmanlara bolinerek
gruplandinimistir. 2011-2020 déneminde dlkeler yillara gore farkhlik gostererek 7 ila 9 etkinlik diizeyinde kiimelenmistir. VZA’dan
elde edilen etkinlik skorlari ile donemler arasi etkinligi degerlendirebilmek amaciyla Malmquist Toplam Faktor Verimliligi (TFV)
Endeksi hesaplanmigtir. 2011-2012 periyodundan itibaren ortalama Malmquist TFV Endeksinde stirekli bir gerileme gozlemlenmistir.
Analizlerden elde edilen nihai degerler ile Strdirilebilir Kalkinma Hedefleri Endeksi degerleri karsilastirilarak degerlendirmelerde
bulunulmustur.

Anahtar Kelimeler: Organik Tarim, Siirdiiriilebilir Kalkinma Hedefleri, Veri Zarflama Analizi, Katmanli VZA, Malmquist Toplam Faktér

Verimliligi Endeksi.

Evaluation of Organic Agriculture Production Efficiency in OECD
Countries within the Framework of Sustainable Development Goals

Abstract

In this study, we aim to analyze the efficiency of organic agriculture and the changes in efficiency in OECD countries for each year
between 2011 and 2020 to emphasize its potential contribution to global development by evaluating it within the scope of
sustainable development. Data Envelopment Analysis (DEA), one of the most widely used efficiency measurement methods in the
literature, is used to evaluate the performance of organic agricultural production. Efficiency analysis reveals that most of the
countries evaluated are inefficient and have relatively low-efficiency scores. Context-Dependent Data Envelopment Analysis (DEA)
groups OECD countries into layers based on their efficiency measures. For the period 2011-2020, countries are clustered at 7 to 9
efficiency levels. Malmquist Total Factor Productivity (TFP) Index is calculated to evaluate the efficiency scores obtained from DEA
and the inter-period efficiency. There has been a steady decline in the average Malmquist TFP Index since 2011-2012. The final

values obtained from the analyses are compared with the Sustainable Development Goals Index values and evaluated.

Keywords: Organic Agriculture, Sustainable Development Goals, Data Envelopment Analysis, Context-Dependent DEA, Malmquist
Total Factor Productivity Index.
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GIRiS

Son yillarda diinya nifusunun hizla artmasina paralel bir sekilde tarim Urilinlerine olan
talep de artmistir. Bu talebi karsilamak ve verimliligi arttirabilmek adina tarimsal lretimde
kimyasal glibre ve pestisitler kullanilmaya baslanmistir. Bu kimyasallarin insan sagligina ve
cevreye olumsuz etkileri Uizerine tarimsal Uretimde organik tarim uygulamalarina gegilmistir.
Organik tarim, Surdarilebilir Kalkinma Hedefleri cercevesinde cevresel koruma, yenilenemeyen
kaynaklarin korunmasi ve gida kalitesinin iyilestirilmesi agisindan fayda saglama potansiyeline
sahiptir. Tarimsal verimliliginin saglanmasi ve iyilestirilmesi, sirdlrilebilir cevresel ve ekonomik
kalkinmanin merkezinde yer almaktadir. Strdirulebilir Kalkinma Hedefleri’nin ve ekolojik tarim
uygulamalarinin birbirlerini destekler nitelikte olduklari gérilmektedir. Bu dogrultuda, ekolojik
tarim dretiminin etkinligini degerlendirebilmek bilylik 6Gnem tasimaktadir. Literatiirde, etkin bir
ekolojik tarimsal Uretimin vyapilabilmesi, Uretim performansinin degerlendirilebilmesi ve
srdaralebilir tarim politikalarinin gelistirilebilmesi adina basvurulan yaklasimlarin basinda VZA
gelmektedir.

VZA, birden fazla girdi kullanarak birden fazla c¢ikti Greten karar birimlerinin goreli
etkinliklerini belirlemeye yonelik parametrik olmayan bir yaklasimdir. Dolayisiyla, VZA’da girdi
ve ¢iktilar arasinda fonksiyonel bir iliski varsayimina gerek duyulmamaktadir. Bir karar biriminin
etkinligi, tiim karar birimlerinin etkin bir sinirin lGzerinde veya altinda yer almasi gibi basit bir
kisitlama ile diger tim birimlere gore dlctilmektedir (Cooper vd., 2006). VZA’da, gozlemlenen
birimler de dahil olmak Gzere tiim girdi-cikti karsiliklarini iceren bir Gretim imkanlari kiimesi
olusturulmaktadir (Thanassoulis, 2001). VZA, etkinlik skorlarinin hesaplanmasi yoluyla
birbirlerine gore etkin performans gosteren birimleri belirlemekte ve diger birimleri tanimlanan
Uretim imkanlari kiimesindeki etkin birimlere gore kiyaslamaktadir. Dolayisiyla, diger birimlere
gore etkin performans gosteren birimlerin etkinlik skorlari “1” olarak elde edilmekte ve bu
birimler etkin sinir Gizerinde yer almaktadir. Etkinlik skoru 1’den kiiglik birimler ise girdi ve gikti
degiskenleri acgisindan diger tiim birimlere gore etkinsiz olarak tanimlanmakta ve etkin sinirin
disinda kalmaktadir.

VZA ile elde edilen etkinlik skorlarina gore etkin olmayan birimler icin hedef degerler
belirlenmektedir. Bu degerler belirlenirken, etkinlik sinirina olan uzaklik esas alindigindan bu
hedefler her zaman anlaml olamayabilmektedir. VZA tabanl alt uygulamalardan biri olan
Katmanl Veri Zarflama Analizi ile karar birimlerinin etkinlik skorlarina gore farkli diizeylerde
gruplandirilabilmektedir. Katmanli VZA'da etkin karar birimlerinin iteratif bir sekilde veri
setinden c¢ikarilarak farkh etkinlik dizeyleri olusturulmaktadir. Bu teknige gore tim birimler
performans dizeyleri 6l¢lisiinde farkli bir sinira atanmakta ve etkin olmayan birimler igin
mimkin ve ulasilabilir hedef degerler saptanabilmektedir. Aksi takdirde, etkinsiz birimler icin
belirlenen hedef degerler gerceklikten uzaklasmaktadir.

VZA belirli bir donem igin goreli etkinligi 6lgmektedir. Goreli bir 6lglim olmasindan o6tiiri
degerlendirilen dénemin sinirina da goreli uzaktadir. Buna gore, degerlendirme donemi
degistiginde, sinir da degismektedir. Bu nedenle standart VZA, belirli bir donemdeki etkinlik
Olciminiln bir sonraki donemin olgimi ile karsilastirilabilme imkanini barindirmamaktadir.
Etkinlik 6lctimlerinin yapildigi tim dénemler arasindaki etkinlik skorlarina ve etkinlik sinirlarina
etki eden degismeleri karsilastirabilmek ve degerlendirebilmek adina Malmquist Toplam Faktor
Verimliligi Endeksi kullanilmaktadir (Caves vd.,1982; Fare vd., 1994).
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Bu calismada, 2011-2020 déneminde OECD lkelerindeki organik tarim dretiminin
etkinligi VZA ile 6l¢llmis, Katmanh VZA ile Ulkeler etkinlik diizeylerine gore farkli katmanlarda
gruplandirilarak degerlendirmelerde bulunulmus ve degerlendirilen doénemler arasindaki
etkinlikteki degismeler de Malmquist Toplam Faktér Verimliligi Endeksi ile incelenmistir. Ek
olarak, bu calismada ekolojik tarima iliskin etkinlik degerlendirmelerinin Strdurilebilir Kalkinma
Hedefleri cercevesinde irdelenerek kiiresel kalkinmaya saglayabilecegi potansiyel katkinin
onemini vurgulayabilmek hedeflenmektedir.

Calismanin bolimleri su sekilde organize edilmistir: Birinci bdlimde, organik tarim
etkinliginin 6lciimine iliskin yapilmis calismalar Uzerine bir literatlir taramasi sunulmaktadir.
ikinci béliimde, calismanin veri seti ve arastirma kapsaminda uygulanan Veri Zarflama Analizi,
Katmanli Veri Zarflama Analizi ve Malmquist Toplam Faktér Verimliligi Endeksi
tanimlanmaktadir. Uglincii béliimde, calismada uygulanan analiz bulgulari sunulmaktadir.
Dordiinci  bolimde ise, analizlerden elde edilen sonuglar tartisiimakta ve genel
degerlendirmelerde bulunulmaktadir.

1. ORGANIK TARIM ETKIiNLiGi OLCUMUNE iLiSKiN LITERATUR

Organik tarim etkinliginin 6lgildigu geg¢mis ¢alismalar incelendiginde diinyanin birgok
farkl bolgesinde, ciftlik ve bolgesel dizeyler gibi farkli diizeylerde, birbirinden farkli teknigin
uygulandigi gortlmustir. 2000’li yillardan glinimize vyapilan organik tarim etkinligi
calismalarinda, Veri Zarflama Analizi’'nin ve Stokastik Sinir Analizi’nin (SSA) etkinlik 6l¢limiinde
hakim metodolojiler oldugu gorilmistir. Calismalarin gogunda s6z konusu yaklasimlar ayri ayri
uygulanirken, tekniklerin birlikte uygulandigi calismalar da mevcuttur (Gamboa vd., 2020;
Latruffe ve Nauges, 2013; Madau vd., 2017; Paudel ve Johnson, 2015).

Tablo 1’de diinyanin farkli bolgelerindeki organik tarim etkinliginin 6lglldigl gecmis
calismalar sunulmaktadir.

Tablo 1’de goruldigil tzere, organik tarim etkinliginin 6l¢iim farkli diizeylerde, alanlarda
ve metodolojilerde uygulanmistir. Calismalarin biyik bir bolimiinde organik tarim Grinlerinin
etkinligini 6lcmeye odaklanilirken, bazilarinda ise Ureticilerin ve ciftliklerin etkinligini 6lcmeye
odaklanilmistir (Boateng, 2022; Nastis vd., 2019). Organik ve konvansiyonel ciftlikler icin tarimsal
etkinliklerin karsilastirmali degerlendirmelerinin yapildigi calismalar da mevcuttur (Artukoglu,
2010; Breustedt vd., 2011; Riar vd., 2020). Organik tarim etkinligi bircok calismada ciftlik
diizeyinde Olcilmus, bazi calismalarda ise bolge ve llke diizeyinde analiz edilmistir (Yadava ve
Komaraiah, 2021).
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Tablo 1: Organik Tarim Etkinligi Ol¢iimiine iliskin Gegmis Calismalar

Calisma Metodoloji Bolge/Ulke Etkinlik Olgiimii Diizey

Artukoglu vd. (2010) VZA Tirkiye Konvansiyonel & Organik Giftlik
Zeytin Uretimi

Breustedt vd. (2011) VZA Almanya Konvansiyonel & Organik Ciftlik
Mandiracilik

Latruffe ve Nauges VZA & SSA Fransa Organik Tarim Yapan Ciftlik

(2013) Ciftgiler

Tiedemann ve Lohmann SSA Almanya Konvansiyonel & Organik Ciftlik

(2013) Ciftlikler

Paudel ve Johnson VZA & Tobit Nepal Konvansiyonel & Organik Ciftlik

(2015) Regresyon Kahve Ureticileri

Madau vd. (2017) VZA & TFV AB Ulkeleri Organik Siit Uretimi Ulke

Ho vd. (2018) VZA Vietnam Organik Kahve Uretimi Ciftlik

Nastis vd. (2019) Bulanik VZA Yunanistan Organik Giftlikler Ciftlik

Skolrud (2019) SSA Kanada Organik Siit Uretimi Ciftlik

Gamboa vd. (2020) VZA & LCA Peru Organik Kinoa Ureticileri Ciftlik

Garcia-Cornejo vd. VZA ispanya Organik Mandiracilik Ciftlik

(2020)

Riar vd. (2020) VZA Hindistan Konvansiyonel & Organik Ciftlik
Pamuk Uretimi

Yadava ve Komaraiah VZA Hindistan Organik Uretim Bolgesel

(2021)

Boateng vd. (2022) SSA Gana Konvansiyonel & Organik Ciftlik

Sebze Ureticileri

Artukoglu vd. (2010) Tirkiye'deki 62 adet organik ve 62 adet geleneksel zeytin Uretim

ciftliginin teknik ve ekonomik etkinligini VZA ile 6lgmustir. Yapilan etkinlik analizine gore,
konvansiyonel zeytin ciftliklerindeki teknik etkinligin organik olanlardan daha disik oldugu
goralmastir. Breustedt vd. (2011), VZA kullanarak farkli st piyasasi ve organik tarim politikasi
senaryolari altinda organik ve konvansiyonel siit ciftliklerinin rekabet gilicini degerlendirmeye
calismistir. Latruffe ve Nauges (2013), Fransiz ciftliklerinden olusan bir panel veri kullanarak,
konvansiyonel tarimdan organik tarim uygulamalarina gecen (Ureticilerin teknik etkinliklerini
hem VZA hem de parametrik teknikler kullanarak 6lgmustir. Tiedemann ve Lohmann (2013),
1999-2007 déneminde 37 adet Alman organik ve konvansiyonel ciftligin teknik etkinliklerini SSA
kullanarak 6lgmistir. Paudel ve Johnson (2015), Nepal’deki organik ve konvansiyonel tarim
yapan 240 adet Ureticinin teknik etkinligini VZA kullanarak degerlendirmistir. Madau vd. (2017),
22 adet AB Ulkesindeki organik st tretim ciftliklerinin 2004-2012 dénemindeki etkinligini VZA
ve Malmquist TFP Endeksi ile degerlendirmistir. Ho vd. (2018), 2012-2015 doéneminde
Vietnam’da bulunan 726 adet kahve Uretim ciftliginin etkinligini VZA uygulayarak 6l¢mustar.
Nastis vd. (2019), Yunanistan’daki 38 adet organik ciftlikten olusan bir 6rneklemde bulanik ve
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geleneksel VZA kullanilmigtir. Geleneksel VZA modeli ile karsilastinldiginda, bulanik VZA
modelinden elde edilen sonuglarin saglamhigin (robustness) belirlenmesine olanak tanidigi
kanisina varilmistir. Skolrud (2019), konvansiyonel stt ireticilerinin organik Gretim yontemlerine
gecme kararinda teknolojinin rolind arastirmistir. Etkinlik Olgimlerinde SSA yaklagimi
kullanmistir. Daha disik teknik etkinlige, daha yliksek 6lcege gore getiriye ve kisith girdileri
kolayca ikame edebilme yetenegine sahip geleneksel siit isletmelerinin organik Gretime ge¢cme
olasiliginin daha yiksek oldugu goriilmistir. Gamboa vd. (2020) ise Peru’daki And Daglari’'nda
kinoa Uretimi yapan 367 adet Ureticinin etkinlik degerlendirmesinde VZA ve Yasam Dongusi
Degerlendirmesi teknikleri kullanmistir. Garcia-Cornejo vd. (2020), Kuzey ispanya’da bulunan 49
adet sit ciftliginin teknik etkinligini VZA modeli kullanarak tahmin etmistir. St Gretimi disinda
daha karmasik Urin Uretiminin etkinlik seviyesi ile negatif iliskili oldugu sonucuna varilmistir.
Riar vd. (2020), Orta Hindistan'in énemli bir pamuk Uretim bolgesi olan Nimar vadisindeki
konvansiyonel ve organik pamuk Gretim etkinligini VZA ile 6lgmistir. Nimar vadisindeki hem
organik hem de konvansiyonel ciftlikler, pamuk verimi ve teknik etkinlikte benzer bir 6rinti
sergilemistir. Yadava ve Komaraiah (2021), Hindistan’daki 21 eyaletin teknik etkinligi saf organik
Urin Uretimi Gzerinden VZA kullanilarak degerlendirilmistir. Boateng vd. (2022), Gana’daki
toplam 200 adet organik ve konvansiyonel sebze Ureticilerinin organik veya konvansiyonel sebze
Uretimine karar verme siireglerini ve teknik etkinliklerini SSA ile tahmin etmistir. Sonug olarak,
organik sebze tariminin, sebze Ureticilerinin teknik etkinligi (izerinde pozitif ve anlamli bir etkiye
sahip oldugu gorilmustar.

2. VERIi SETi VE METODOLOJi
2.1. Veri Seti

Bu ¢alismada 2011-2020 yillari arasinda 32 adet OECD Ulkesinin organik tarim verisi
kullanilmistir. 38 adet OECD’ye iye ilkenin altisinda (Estonya, Giiney Kore, israil, izlanda,
Kolombiya ve Kosta Rika) eksik veri mevcut oldugundan galismaya dahil edilmemistir. Calismanin
verileri FIBL (Forschungsinstitut fiir biologischen Landbau) veri tabanindan elde edilmistir (FIBL,
2022).

32 adet OECD lilkesinin 2011-2020 yillari arasindaki her bir yil icin organik tarim etkinlikleri
VZA ile hesaplanmistir. VZA’y1 takiben, karar birimlerinin daha ulasilabilir ve makul hedefler
belirleyebilmek adina etkinlik diizeylerine gbre gruplandirildiklari Katmanh Veri Zarflama Analizi
uygulanmistir. Sonrasinda, degerlendirilen donemler boyunca etkinlikteki degismeleri
gozlemleyebilmek (izere Malmquist Toplam Faktor Endeksi hesaplanmistir. S6z konusu
analizlerde kullanilacak girdi ve ¢ikti degiskenleri Tablo 2’de verilmektedir.

Tablo 2: Girdi ve Cikti Degiskenleri

Girdi Degiskenleri Birim
Organik Tarim Arazisi Hektar (ha)
Organik Uriin Ureticileri Kisi

Cikt1 Degiskenleri Birim
Organik Uriin Satislar Milyon €
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2.2. Veri Zarflama Analizi

Veri Zarflama Analizi, ilk kez 1978 yilinda Charnes, Cooper ve Rhodes (CCR) tarafindan
ortaya konmustur. VZA en geleneksel haliyle okullar, hastaneler, kamu hizmeti sirketleri veya
satis magazalari gibi homojen isletme birimlerinin goreli etkinliklerini degerlendirebilmek adina
kullanabilecek yontemlerden biridir (Thanassoulis, 2001). VZA, birden ¢ok girdi kullanarak birden
cok c¢ikti Greten homojen karar birimlerinin (KB’ler) goreli etkinligini belirlemeyi amacglayan,
parametrik olmayan bir performans 6l¢clim teknigidir. Bir karar birimin etkinligi en etkin karar
birimleri tarafindan olusturulan etkinlik sinirna  olan uzakliklarinin  6lgiilmesi ile
hesaplanmaktadir (Seiford ve Thrall, 1990). VZA'nin temel modelleri girdi ve cikti odakh olmak
Uzere 6lgege gore sabit getirili (Constant Returns to Scale — CRS) ve Olcege gore degisken getirili
(Variable Returns to Scale — VRS) modelleri olarak degerlendirilmektedir (Cooper vd., 2006).

n adet Karar Verme Birimi’'nden (KVB) olusan bir kiime {KVBj:j =1,2, ...,n} varsayimi
altinda, birden fazla girdi x;;, (i = 1, 2, ..., m) kullanilarak, birden fazla ¢ikti y,.;, (r = 1,2, ..., s)
uretilmektedir. Buna gore, bir karar verme birimi KVB,’nun etkinligi orjinal CCR oransal VZA
modelinin lineer formu Model 1’de sunulmaktadir (Charnes vd., 1978).

0% = minimize 0 (1)

Kisitlar Kimesi:

n
j=1
n
Zyrjlfzyro r=12,..,s;
j=1
=0 j=12,...,n

2.3. Katmanl (Context- Dependent) Veri Zarflama Analizi

Katmanli VZA (KVZA), bir karar verme biriminin diger karar verme birimlerine kiyasla goreli
cekiciligini degerlendirmek icin sunulmustur (Morita vd., 2005; Seiford ve Zhu 2003). KVZA,
orijinal VZA yaklasiminin 6énemli bir uzantisidir. Orijinal VZA yaklasimi her bir karar birimini bir
dizi etkin karar birimine gore degerlendirmektedir. Fakat, hangi etkin birimin daha iyi bir segcenek
oldugunu belirleyememektedir. Bunun nedeni, tiim etkin birimlerin %100 etkinlik skoruna sahip
olmasidir (Morita ve Zhu, 2007).

KVZA yaklasimi, karar birimlerinin kiimelenmesi ve gesitli performans diizeylerinin elde
edilmesiyle baslamaktadir. Bu amagla, etkin olmayan birimlerden olusturulan yeni bir ikinci
seviye en iyi uygulama siniri saglamak adina en iyi uygulama sinirinin kaldirildigi bir algoritma
gelistirilmistir. Bu yeni ikinci sinir kaldinldiginda, Uglincl seviye bir en iyi uygulama siniri
olusturulmakta ve hicbir karar birimi kalmayana kadar bu prosediir devam etmektedir (Zhu,
2009). Her degerlendirme seviyesi, belirli bir performans seviyesindeki birimler tarafindan
olusturulan etkin bir siniri temsil etmektedir. Bu metodolojiyi kullanarak parametrik olmayan bir
yaklasimla karar birimlerini gruplar halinde kiimelemek miumkindir (Morita vd., 2005).

m adet girdi kullanarak s adet cikti Gireten n adet karar verme birimi (KVB) oldugunu
varsayimi altinda, tim KVB kimesi J' ve JYdeki etkin KVB kiimesi de E! olarak
tanimlanmaktadir. Sonrasinda, J' ve E! setleri karsilikh bir bicimde J'*' =J!— E! olarak
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tanimlanmaktadir. E' kiimesi, asagidaki dogrusal programlama modelinde optimal degeri (¢,ﬂ)
1 olan KVB’ler olarak bulunabilmektedir (Morita ve Zhu, 2007):

i . 1 _
mlnllgnze 0, =20 (2)

Kisitlar Kimesi:

z l]xl] < Hxik i= 1, e, M,
jest

Zﬂjyr] Zyrk r = 1, e, S,
jest

2 =0 jeJt

Model (2) de Xij Ve Yrj KVB]-’nin i'inci girdisi ve r'inci ¢iktisidir. I = 1 oldugunda model
orijinal girdi odakli CCR modeli haline Dolayisiyla, E! kiimesindeki karar birimleri birinci
diizey etkin sinir1 tamimlamaktadir. 1 =2 oldugunda ise birinci etkinlik diizeyindeki
birimlerin c¢ikarilmasindan sonra ikinci diizey etkin sinir1 elde edilmektedir. Bu sekilde,
cesitli diizeylerde etkin sinirlar tanimlanmaktadir.

2.4. Malmquist Toplam Faktor Verimliligi (TFV) Endeksi

Malmquist (1953) ilk olarak, bir firmanin iki farkli donemdeki girdilerinin, bir donemdeki
girdinin diger donemdeki ayni cikti diizeyini Uretebilecek sekilde azaltilabilecegi maksimum
faktor acisindan karsilastiriimasini 6nermistir. Bu fikir Malmquist girdi endeksinin ortaya
gtkmasina zemin hazirlamistir (Cooper vd., 2004). Caves vd. (1982) Malmquist girdi endeksini
genisleterek Malmquist verimlilik endeksini tanimlamistir. Fare vd. (1994) VZA tabanli
Malmquist verimlilik 6lgutleri gelistirmistir.

VZA modelleri, belirli bir donem igin etkinlik 6lglim{ saglamakta, donemler arasi etkinlik
degisimini gozlemlemeye olanak tanimamaktadir. Malmquist Toplam Faktor Verimlilik (TFV)
Endeksi yaklasimi (Caves vd., 1982; Fare vd., 1992) dénemler arasi verimlikteki degisiklikleri
gozlemlemek icin gelistiriimis ve yayginlikla kullaniimaktadir. Bir donemden digerine degisimi
olcmek adina her bir karar birimim icin Malmquist TFV endeksi hesaplanmaktadir. Malmquist
TFV Endeksi, Etkinlikteki Degisme (ED) ve Teknolojideki Degisme (TD) olmak Uzere iki bilesenden
olusmakta ve t doneminden t + 1 donemine kadar “etkinlikteki degisme” ve “teknolojideki
degisme” terimlerinin ¢arpimi ile hesaplanmaktadir.

Her bir KVBynin (j=12,..,n), her bir t doneminde (t=1,..,T), xjt=

(xf, ..., Xy girdi vektérind kullanarak yf = (¥1, ..., y¢;)eikti vektérini Grettigi varsayimi
altinda, t'den t+ 1'e KVB,'nun etkinligi degisebilmekte ve/veya sinir kayabilmektedir.
Malmquist toplam faktér verimlilik endeksi su sekilde hesaplanmaktadir (Zhu, 2009):

1
M =[ 06(x6.y5) 85T (xb.y6) 2 (3)
] 95(x5+1,y5+1) 95+1(x5+1’y5+1)

M,, t doneminden t + 1 dénemine kadar verimlilikteki degismeyi 6lgmektedir. M, > 1
ise verimlilikte ilerlemeyi, M, < 1 ise verimlikte gerilemeyi ve M, = 1 ise verimlilikte herhangi
bir degismenin olmadigini ifade etmektedir. M,’nun asagidaki modifikasyonu, teknik etkinlikteki
degismenin ve sinirdaki hareketin belirli bir KVB, agisindan olgtilmesini miimkin kilmaktadir.

83



Menten, C., Ozal Sarag, N., Cekic, B. / Hacettepe Universitesi iktisadi ve idari Bilimler Fakiiltesi Dergisi, 2023, 41(Tarim Ozel Sayisi), 77-97

1
M = %500 [6£+1(x5+1,y5+1)eé“(xf,.yé)]i @
AR G VA | M CHARS 7 B €87

Yukaridaki esitlikteki ilk terim, t ve t+ 1 donemleri arasindaki teknik etkinlikteki
degismeyi Olcerken; ikinci terim, t ve t + 1 donemleri arasindaki etkin tretim sinirindaki degisimi
Olgmektedir.

3. BULGULAR

Bu calismada ele alinan modeller, MS Excel’in bir uzantisi olan SolverStudio platformunda
Python programlama dilinde kodlanarak ¢ozilmustir. Analizlere iliskin bulgular, Intel Core i7-
9750h 4,50 GHz islemcili, 64 bit isletim sistemi ve 16 GB bellege sahip bir bilgisayardan elde
edilmistir.

3.1. VZA Etkinlik Skorlari

2011-2020 dénemi icin hesaplanan ¢ikti odakli CRS etkinlik skorlari itibariyle Japonya ve
Amerika’nin her yil igin %100 etkinlik skoruna sahip oldugu, Liksemburg’un da 2014 ve 2017 ve
2018 yillari harig yine her yil %100 etkinlik skoruna sahip oldugu tespit edilmistir. Dolayisiyla,
organik tarimda en etkin Ulkelerin bu dlkeler oldugu, diger llkelerin hedef degerlerine
ulasabilmek adina bu {lkeleri referans almalari gerektigi soylenebilmektedir. Genel bir
degerlendirme yapilacak olursa, 2011-2020 doneminde OECD (ilkelerinin etkinlik sinirina uzak
oldugu baska bir deyisle etkinsiz olduklari saptanmistir. Tablo 3’te degerlendirilen yillar boyunca
tlkelerin ortalama etkinlik skorlari, etkin ve etkin olmayan birim sayilari sunulmaktadir.

Tablo 3: 2011-2020 Yillari Arasi OECD Ulkelerinin CRS Etkinlik Skorlari

Yillar Ortalama Etkinlik Skoru Etkin Birim Sayisi Etkin Olmayan Birim Sayisi
2011 22.94% 3 (ABD, Japonya ve Liksemburg) 29
2012 22.67% 3 (ABD, Japonya ve Liksemburg) 29
2013 22.01% 3 (ABD, Japonya ve Liksemburg) 29
2014 21.50% 2 (ABD ve Japonya) 30
2015 21.99% 3 (ABD, Japonya ve Liksemburg) 29
2016 21.31% 3 (ABD, Japonya ve Liksemburg) 29
2017 19.69% 2 (ABD ve Japonya) 30
2018 21.56% 2 (ABD ve Japonya) 30
2019 21.07% 3 (ABD, Japonya ve Liksemburg) 29
2020 21.86% 3 (ABD, Japonya ve Liksemburg) 29

Tablo 3 incelendiginde, 10 yillik donemde OECD iye (lkelerinin organik tarimsal
etkinliklerinin ortalama olarak %19 ila %23 arasinda degistigi, 2011 yilindan itibaren ise genel bir
diists egilimi gosterdikleri gortlmustir. Bu 10 yilhk degerlendirme periyodunda en yliksek skora
sahip bes iilke Japonya, Amerika Birlesik Devletleri, Lilksemburg, Hollanda ve isvigre olurken; en
dislk etkinlik skor ortalamasina sahip Ulkeler ise Slovakya, Letonya, Sili, Turkiye ve Meksika
olmustur. Ayrica, bu Ulkelerin etkinlik skorlarinin %1’den bile daha diisiik oldugu goérilmustir.
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3.2. Katmanl VZA Bulgulan

Bu calismadaki analizler kapsaminda VZA etkinlik 6lctimlerini takiben, etkinlik analizlerinin
ikinci asamasi olarak 2011-2020 yillari igin 6lgege gore degisken getirili (VRS) Katmanl VZA
uygulanmistir.

Tablo 4’te 2011-2020 déneminde her yil icin belirlenen toplam katman sayisi ve Ulkelerin
hangi etkinlik diizeyinde yer aldigi listelenmektedir.

Tablo 4’te goruldigi Gzere, 2011 yilinda yedi, 2012, 2018, 2019 ve 2020 yillarinda sekiz
ve 2013, 2014, 2015, 2016 ve 2017 yillarinda ise dokuz etkinlik diizeyi belirlenmistir. VZA etkinlik
skorlari en yiiksek olan ABD, Japonya ve Liksemburg tiim yillarda birinci katmanda yer almstir.
Benzer sekilde, Ulkelerin etkinlik skorlarina paralel olarak farkli etkinlik dizeylerine gore
belirlenen katmanlar icerisinde kiimelendikleri gortlmistir. Dikkat cekici bir bulgu olarak,
Meksika’nin 2018 ve 2020 yillari haricindeki tim yillarda en dis katmanlarda yer aldigi; 2018 ve
2020 yillarinda ise sekiz katman icerisinde besincisinde yer aldigl tespit edilmistir. Sekil 1'de
2011-2020 déneminde katmanlarda yer alan Glke sayilari verilmektedir.
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Tablo 4: 2011-2020 Doneminde Ulkelerin Kiimelendikleri Etkinlik Katmanlari

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Almanya 2 2 2 2 2 2 2 2 2 2
ABD 1 1 1 1 1 1 1 1 1 1
Avustralya 4 3 3 3 3 3 3 3 2 2
Avusturya 4 4 5 5 4 4 4 5 5 5
Belgika 3 3 3 3 3 3 3 3 3 3
Birlesik Krallik 3 2 3 2 2 2 2 2 2 2
Cekya 6 6 6 6 6 6 6 6 6 6
Danimarka 3 3 3 3 3 3 3 3 3 3
Finlandiya 5 5 5 5 5 5 5 5 5 5
Fransa 3 3 3 3 3 3 3 3 3 3
Hollanda 2 2 2 2 2 2 2 2 2 2
irlanda 4 3 3 3 4 4 4 3 3 3
ispanya 5 5 6 6 5 5 5 5 5 5
isveg 4 4 4 4 3 3 3 4 4 4
isvigre 2 2 2 2 2 2 2 2 2 2
italya 4 4 4 4 4 4 4 4 4 4
Japonya 1 1 1 1 1 1 1 1 1 1
Kanada 2 2 2 2 2 2 2 3 2 2
Letonya 7 6 7 6 7 6 6 6 5 6
Litvanya 6 5 5 5 6 5 5 4 4 5
Luksemburg 1 1 1 1 1 1 1 1 1 1
Macaristan 5 4 4 4 5 5 5 5 6 7
Meksika 7 8 9 9 9 9 9 5 7 5
Norveg 4 4 3 3 3 3 3 3 3 2
Polonya 6 6 7 7 6 6 6 6 6 6
Portekiz 6 6 6 6 6 6 6 6 6 8
Slovakya 2 2 2 2 2 2 3 2 3 3
Slovenya 3 3 3 3 3 3 3 4 4 3
Sili 2 2 2 2 2 2 2 2 2 4
Tirkiye 7 8 8 8 8 8 8 8 8 7
Yeni Zelanda 4 3 3 3 3 3 3 2 2 2
Yunanistan 6 7 7 7 7 7 7 7 7 7
Toplam Katman Sayisi 7 8 9 9 9 9 9 8 8 8
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Sekil 1: Yillara gére Katmanlarda Yer Alan Ulke Sayisi

Katman 1 Katman 2 Katman 3 Katman 4 Katman 5 Katman 6 Katman 7 Katman 8 Katman 9

m2011 m2012 2013 2014 w2015 w2016 w2017 w=2018 w2019 m 2020

Sekil 1 incelendiginde, 2011-2020 doneminde Ulkelerin etkinlik diizeylerine gore en ¢ok
ikinci ve Uglnci katmanda yogunlastigl gbzlemlenmistir. Goreceli olarak dordiinci, besinci ve
altinci katmanda da yogunlasmalarin mevcut oldugu goriilmekle birlikte, sekizinci ve dokuzuncu
katmanlarin yer aldigi yillarin hemen hemen hepsinde bu diizeylerde tek llke oldugu tespit
edilmistir. Daha 6nceden de belirtildigi Gzere, tiim yillarda en az yedi katman mevcuttur.

3.3. Malmquist Toplam Faktor Verimliligi Endeksi Hesaplamalari

Malmquist TFV endeksinin dénemler arasi etkilerini analiz edebilmek adina kiimiilatif
degerler dikkate alinarak analizlerde 2011 yili icin “1.000” baslangi¢ degeri olarak kabul edilerek
hesaplamalar yapilmistir. Gézlem sonuglarinin her birinin 6nceki gézlem sonucuna bagh olarak
degismesinden 6tlrl, 6lcit olarak ortalamalari hesaplarken geometrik ortalama kullaniimistir.
Tablo 5'te 2011-2020 dénemindeki etkinlikteki, teknolojideki ve Malmquist TFV endeksindeki
degismeler verilmektedir.

Tablo 5 incelendiginde, donemler (zerinden bakilacak olursa sadece 2017-2018
déneminde etkinlikte ilerleme (%1.8) gorilmds, teknolojide ise 2011-2012 doneminden itibaren
surekli bir gerileme gozlemlenmis ve benzer sekilde Malmquist Endeksi degerlerinde siirekli
olarak gerileme gorilmustir. Genel ortalamaya bakildiginda ise 2011-2020 déneminde
etkinlikte %12.6’lik; teknolojide %23.9’luk bir gerileme ve Malmquist TFV endeksinde %33.4’l{ik
bir gerileme izlenmistir.
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Tablo 5: 2011-2020 OECD Ulkelerinin Etkinlik, Teknoloji ve Toplam Faktor Verimliligi Degismelerinin
Donemsel Ortalamalari

Periyod Etkinlikteki Degisme Teknolojideki Degisme Malmquist TFV Endeksi
2011-2012 0.939 0.939 0.882
2012-2013 0.854 0.909 0.776
2013-2014 0.812 0.854 0.693
2014-2015 0.811 0.814 0.660
2015-2016 0.760 0.802 0.609
2016-2017 0.871 0.629 0.548
2017-2018 1.018 0.618 0.630
2018-2019 0.959 0.611 0.586
2019-2020 0.964 0.591 0.570
Ortalama 0.874 0.761 0.666

Tablo 6 ile 2011-2020 déneminde her bir llkenin ortalama etkinlikteki, teknolojideki ve

Malmquist TFV endeksindeki degismelerinin ortalamalari sunulmaktadir.

Tablo 6: 2011-2020 Déneminde OECD Ulkelerinin Etkinlik, Teknoloji ve Toplam Faktér Verimliligi
Degismelerinin Ortalamalari

OECD Ulkeleri ED TD  MTFV OECD Ulkeleri ED TD  MTFV
Almanya 0.798 0.882 0.704 Japonya 1.000 0.833 0.833
ABD 1.000 0.608 0.608 Kanada 0.762 0.826 0.630
Avustralya 1.146 0.549 0.630 Letonya 1.499 0.446 0.669
Avusturya 0.985 0.732 0.721 Litvanya 1.306 0.507 0.662
Belgika 0.879 0.822 0.723 Liksemburg 1.045 0.664 0.694
Birlesik Krallik 0.969 0.605 0.587 Macaristan 0.386 1.603 0.619
Cekya 0.937 0.634 0.594 Meksika 1.384 0.710 0.983
Danimarka 0.776 0.841 0.653 Norveg 1.971 0.358 0.706
Finlandiya 0.934 0.743 0.694 Polonya 1.347 0.535 0.721
Fransa 0.872 0.819 0.714 Portekiz 0.452 1.423 0.643
Hollanda 0.941 0.753 0.708 Slovakya 0.418 1.505 0.630
irlanda 0.880 0.816 0.718 Slovenya 0.626 1.121 0.702
ispanya 0.909 0.739 0.672 Sili 0.710 1.020 0.723
isveg 0.943 0.655 0.618 Turkiye 0.990 0.718 0.711
isvicre 0.984 0.714 0.703 Yeni Zelanda 1.396 0.428 0.597
italya 0.828 0.861 0.713 Yunanistan 0.422 1.607 0.678
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Tablo 6’da, ulkeler bazinda faktor verimliligi hesaplamalari incelenmigtir. Etkinlikteki en
ylksek ilerleme %97.1 ile Norveg'te iken, teknolojide ise en yiiksek ilerleme %60.7 ile
Yunanistan’da gorilmustir. Malmquist TFV endeksinde ise hicbir tilkede ilerleme gorilmemis,
en dislk gerileme ise %1.7 ile Meksika’da goérilmugtdr.

En ylksek gerilemelere bakildiginda ise etkinlikte %61.4 ile Macaristan’da, teknolojideki
en blylik gerileme ise %64.2 ile etkinlikte en yiiksek ilerlemeye sahip olan Norvec'te
gozlenmistir. Toplam faktor verimliliginde ortalama en bliyik gerileme ise %41.3 ile Birlesik
Krallik’ta gérilmustar.

Tablo 7 ile bolgesel diizeyde 2011-2020 periyodunda Malmquist TFV endeksindeki
degismelerinin ortalamalari sunulmaktadir.

Tablo 7: 2011-2020 Doneminde Bdlgesel Diizeyde Toplam Faktor Verimliligi Degismelerinin

Ortalamalarn
Bolge 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Asya 1.000 0.965 0.809 0.731 0.707 0.648 0.569 0.646 0.559 0.555
Avrupa 1.000 0.899 0.787 0.700 0.666 0.613 0.553 0.623 0.577 0.562

Giiney Amerika 1.000 0.830 0.765 0.705 0.593 0.519 0.522 0.515 0.541 0.489
Kuzey Amerika 1.000 0.779 0.709 0.675 0.665 0.637 0.544 0.763 0.715 0.715

Okyanusya 1.000 0.814 0.732 0.618 0.599 0.558 0.504 0.587 0.557 0.536
Timi 1.000 0.882 0.776 0.693 0.660 0.609 0.548 0.630 0.586 0.570
Tiirkiye 1.000 0.678 0.658 0.651 0.649 0.641 0.539 0.816 0.784 0.793

Bolgesel acidan Malmquist faktor verimliliklerinin incelendigi Tablo 7’ye gore, donemler
arasinda genel bir dists gozlemlenmis, sadece Kuzey Amerika bolgesinde 2018 déneminden
sonra toplam faktor verimliliginde diger yillara gore ilerleme gorilmastir. Tlrkiye agisindan ayri
bir degerlendirme yapilacak olursa, genel ortalamalara gére 2016 yilina kadar diger tiim
bolgelerin ortalamasindan diisiik oldugu, 2016 ve sonrasinda ise 2017 yili disinda ortalamanin
Uzerinde skorlara sahip oldugu saptanmistir. Ayrica, 2011-2017 déneminde sirekli bir gerileme
mevcutken, 2018 doéneminde ilerleme, 2019'da gerileme ve 2020 doéneminde faktor
verimliliginde bir ilerlemenin oldugu gézlenmistir.

3.4. Katmanh Veri Zarflama Analizi & Malmquist TFV Endeksi

2011-2020 yillari arasinda en giincel verilere sahip olmasi nedeniyle 2020 yilina iliskin
Katmanl VZA tekniginin uygulanmasi ile belirlenmis llkelerin icinde bulundugu katmanlara goére
2019-2020 donemindeki etkinlikteki degisme, teknolojideki degisme ve Malmquist TFV endeksi
incelenmistir. Tablo 8’de ilkelerin 2020 yilindaki etkinlik katmanlarina gore etkinlikteki,
teknolojideki ve Malmquist TFV’sindeki degismeler sunulmaktadir.
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Tablo 8: 2020 Yili igin Belirlenen Etkinlik Katmanlarina gore Ulkelerin 2019-2020 Donemindeki

Etkinlikteki, Teknolojideki ve TFV'deki Degismeleri

2020 Katmanh

2019-2020 Etkinlikteki

2019-2020 Teknolojideki

2019-2020

Ulkeler VZA Diizeyleri Degisme Degisme Malmquist TFV
ABD Katman 1 1.390 0.445 0.618
Japonya Katman 1 3.133 0.164 0.514
Liksemburg Katman 1 2.454 0.194 0.476
Almanya Katman 2 1.344 0.341 0.458
Avustralya Katman 2 0.889 0.647 0.575
Birlesik Krallik Katman 2 1.706 0.285 0.486
Hollanda Katman 2 0.331 1.887 0.626
isvigre Katman 2 1.000 0.952 0.952
Kanada Katman 2 1.192 0.427 0.509
Norveg Katman 2 0.217 2.351 0.510
Yeni Zelanda Katman 2 1.107 0.414 0.458
Belgika Katman 3 0.157 4.080 0.639
Danimarka Katman 3 1.711 0.304 0.520
Fransa Katman 3 0.790 0.681 0.538
irlanda Katman 3 0.145 3.317 0.480
Slovakya Katman 3 0.841 0.602 0.506
Slovenya Katman 3 0.889 0.552 0.491
isve¢ Katman 4 0.983 0.607 0.597
italya Katman 4 4.166 0.122 0.507
Sili Katman 4 1.524 0.405 0.618
Avusturya Katman 5 0.622 0.736 0.458
Finlandiya Katman 5 0.799 0.679 0.542
ispanya Katman 5 0.766 0.715 0.547
Litvanya Katman 5 0.833 0.680 0.567
Meksika Katman 5 3.040 0.203 0.617
Cekya Katman 6 0.819 0.611 0.500
Letonya Katman 6 5.763 0.184 1.060
Polonya Katman 6 0.188 2.438 0.458
Macaristan Katman 7 3.160 0.197 0.622
Turkiye Katman 7 2.042 0.382 0.781
Yunanistan Katman 7 1.000 0.472 0.472
Portekiz Katman 8 0.602 1.155 0.695
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Tablo 8’e gore 2020 vyili itibariyle belirlenen sekiz adet katmanda yer alan Ulkelerin
etkinliklerinde ve teknolojilerinde hem ilerleme hem de gerileme gézlemlenirken; Malmquist
toplam faktor verimliliklerinde altinci katmanda yer alan Letonya haricinde tim katmanlardaki
Ulkelerde gerileme gozlemlenmistir. Altinci katmanda yer alan Letonya %476.3 ile etkinlikteki,
% 6 ile de toplam faktor verimliliginde en blyik ilerlemeyi gdstermistir. Teknolojideki en bliylk
ilerleme ise %308 ile li¢lincli katmanda bulunan Belgika’da gorilmustir. Sekiz farkli katmanda
yer alan Ulkelerdeki en biylk gerilemeler ise etkinlikte %85.5 ile lG¢linci katmanda yer alan
irlanda’da, teknolojide %87.8 ile doérdiincii katmandaki italya’da ve Malmquist toplam faktér
verimliliginde %54.2 ile ikinci katmanda bulunan Almanya’da gézlenmistir.

Sekil 2 ile 2019-2020 déneminde katmanlara gore etkinlikteki, teknolojideki ve Malmquist
toplam faktor verimliligindeki degismelerin ortalamalari sunulmaktadir.

Sekil 2: 2019-2020 Doneminde Katmanlara Gore Etkinlikteki Degisme, Teknolojideki Degisme ve
Malmquist TFV Endeksi Ortalamalari

2,50
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0,00

Katman1l Katman2 Katman3 Katman4 Katman5 Katman6 Katman7 Katman8

=jife Etkinlikteki Degisme ==&~ = Teknolojideki Degisme  —@— Malmquist TFV

Sekil 2 incelendiginde, etkinlikteki ilerlemenin en yiksek oldugu birinci katman ayni
zamanda teknolojideki en bliylik gerilemeyi gostermistir. Katman 2 etkinlikteki, Katman 3 de
toplam faktor verimliligindeki gerilemenin en yiksek oldugu katmanlardir. Teknolojideki ve
Malmquist toplam faktor verimliligndeki en biiyik ilerleme ise Katman 8'de gorilmuistur.

3.5. Malmquist Toplam Faktor Verimliligi Endeksi ile Siirdiiriilebilir Kalkinma Hedefleri
Endeksi Karsilastirmasi

Surdiralebilir Kalkinma Hedefleri (SKH) 2015 yilinda Birlesmis Milletler tarafindan
yoksullugu sona erdirmek, gezegeni korumak ve herkes i¢in refah saglamak amaciyla kiiresel bir
eylem cagrisi olarak kabul edilmistir. Sirdurilebilir Kalkinma Coéztmleri Agi (SDSN) ve
Bertelsmann Stiftung Vakfi, Sirdirilebilir Kalkinma Hedefleri’'ne ulasma yolunda kaydedilen
ilerlemeyi takip etmek amaciyla SKH Endeksi’ni gelistirmistir. Bu endeksin amaci, bir tlkedeki
yoksullugun azaltilmasi, toplumsal cinsiyet esitligi, egitime erisim ve cevresel strdirulebilirlik
dahil olmak Uzere SKH’lerle ilgili bir dizi gosterge Uzerindeki performansinin kapsamh bir
degerlendirmesini saglayabilmektir. SKH Endeksi, 17 adet siirdirilebilir kalkinma amaci ve 169
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adet hedeften olusan bir kiimeye dayanmaktadir ve siirdirilebilir kalkinmanin tim yonlerini
kapsayan 100 gosterge icermektedir (United Nations, 2015).

SKH Endeksi ve Malmquist TFV Endeksi, Strdirilebilir Kalkinma Hedefleri'ne yonelik
ilerlemeyi 6lgmek icin kullanilabilecek iki farklh aragtir, ancak birbirleriyle dogrudan iliskili
degildir. Ote yandan, SKH Endeksi ve MTFV Endeksi birbirleriyle karsilastirilarak, bir tlkenin
Surdurdlebilir Kalkinma Hedefleri’ne ulasmasi agisindan ne kadar verimli oldugunu 6élgmek igin
kullanilabilmektedir. Ayrica, bir Glkenin SKH Endeksi ve MTFV Endeksi skorlarinin zaman iginde
nasil degistigi izlenebilmekte ve bu degisikliklerin nedenleri analiz edilebilmektedir. Ornegin, bir
Ulkenin SKH Endeksi skoru ylksek iken, MTFV Endeksi skoru distk olabilmektedir. Dolayisiyla,
bu dlke icin Sirdirilebilir Kalkinma Hedefleri’'ne ulasmak icin daha fazla kaynaga ihtiyag
duyabildigi ve verimliligini azalttig1 distinilebilir. Bu nedenlerle, her iki endeks karsilastirilarak
bir ilkenin Strdirtlebilir Kalkinma Hedefleri’ne ulasabilmesi adina ne kadar verimli oldugunu
olcmek ve kaynak kullaniminin etkinligini analiz etmek icin kullanilabilir.

Bu bilgiler 1siginda, calismadaki analizler kapsaminda son olarak, llkeler bazinda faktor
verimliligi ortalamalari ile Surdirilebilir Kalkinma Hedefleri arasindaki iliskiyi gérebilmek,
benzerlikleri ve farkliliklari ortaya koyabilmek adina bu iki endeks skorlari karsilastiriimakta ve
Tablo 9 ile sunulmaktadir.

Tablo 9 incelendiginde, en bliyik farklihgin Toplam Faktor verimliligi skoru ortalamalarina
gore siralamada en Ustte yer alan Meksika’da oldugu goériulmektedir. Meksika’nin (69. Sira)
Surdurdlebilir Kalkinma Hedefleri Endeksi skorunda ise OECD {lkeleri arasinda en disik sirada
bulunan Tirkiye’den (70. Sira) sonra en son sirada yer aldigi gorilmistiir. Benzer sekilde,
Tiirkiye de OECD (ilkeleri arasinda 32. ve son siradayken, faktor verimliliginde ise 10. sirada yer
almistir.

Endeksler arasindaki benzerlikleri degerlendirmek gerekirse, her iki endeks icin de ilk
10’da yer alan iki lilke tespit edilmistir. Bunlardan ilki olan Avusturya, faktor verimliliginde 5.
siradayken SDG endeksinde 7. sirada yer almaktadir. Benzer sekilde, Fransa’nin faktor
verimliliginde 8. sirada ve SDG endeksinde 4. sirada yer aldigi gértlmektedir.
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Tablo 9: OECD Ulkelerinin Malmquist TFV Endeksi ile Siirdiiriilebilir Kalkinma Hedefleri Endeksi
Karsilagtirmasi

Meksika 0.983 1 70.44 69
Japonya 0.833 2 79.17 17
Sili 0.723 3 77.42 28
Belgika 0.723 4 79.96 11
Avusturya 0.721 5 80.70 7
Polonya 0.721 6 78.10 23
irlanda 0.718 7 79.38 14
Fransa 0.714 8 81.13 4
italya 0.713 9 77.01 30
Tiirkiye 0.711 10 70.30 70
Hollanda 0.708 11 80.37 9
Norveg 0.706 12 80.76 6
Almanya 0.704 13 80.77 5
isvigre 0.703 14 79.35 15
Slovenya 0.702 15 79.80 12
Liksemburg 0.694 16 74.31 44
Finlandiya 0.694 17 83.77 3
Yunanistan 0.678 18 74.33 43
ispanya 0.672 19 78.11 22
Letonya 0.669 20 77.73 24
Litvanya 0.662 21 74.95 36
Danimarka 0.653 22 84.56 2
Portekiz 0.643 23 77.65 25
Avustralya 0.630 24 74.87 37
Kanada 0.630 25 78.19 21
Slovakya 0.630 26 77.51 27
Macaristan 0.619 27 77.34 29
isveg 0.618 28 84.72 1
ABD 0.608 29 76.43 31
Yeni Zelanda 0.597 30 79.20 16
Cekya 0.594 31 80.58 8
Birlesik Krallik 0.587 32 79.79 13
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4. SONUCLAR VE TARTISMA

Bu calismada, 2011-2020 déneminde OECD ulkelerindeki organik tarim Uretiminin
etkinligi VZA ile 6l¢tlmis, Katmanh VZA ile llkeler etkinlik diizeylerine gore farkli katmanlarda
gruplandirilarak degerlendirmelerde bulunulmus ve degerlendirilen doénemler arasindaki
etkinlikteki degismeler de Malmquist Toplam Faktér Verimliligi Endeksi ile incelenmistir. Ek
olarak, bu ¢alismada ekolojik tarima iliskin etkinlik degerlendirmelerinin Strdurilebilir Kalkinma
Hedefleri cercevesinde irdelenerek kiiresel kalkinmaya saglayabilecegi potansiyel katkinin
onemini vurgulayabilmek hedeflenmektedir.

VZA ile hesaplanan etkinlik skorlarina gére Amerika, Japonya ve Liksemburg haricindeki
OECD iilkelerinin organik tarim konusunda etkin bir iretime sahip olmadiklari gorilmistur.
Benzer sekilde, VZA tabanli Malmquist Verimlilik Endeksi hesaplamalariile etkinlikte, teknolojide
ve toplam faktor verimliliginde genel olarak gerileme oldugu saptanmistir. Katmanlara gore
etkinlikte, teknolojideki ve Malmquist toplam faktor verimliligindeki degismelerin ortalamalari
sunulmus, etkinlikteki ilerlemenin en ylksek oldugu birinci katman ayni zamanda teknolojideki
en blylk gerilemeyi gostermistir. Katman 2 etkinlikteki, Katman 3’te toplam faktor
verimliligindeki gerilemenin en yiiksek oldugu katmanlardir. Teknolojideki ve Malmquist toplam
faktor verimliligindeki en bliyik ilerleme ise Katman 8'de gorilmistiir. Malmquist TFP Endeksi
ile Sirdirulebilir Kalkinma Hedefleri Endeksi karsilastirildiginda ise, etkin iretim yapan tlkelerin
beklenenin aksine SKH Endeksinde gerilerde oldugu gorilmuistir. SKH Endeksi ve etkinlik skor
ortalamalarinda da llkeler bazinda herhangi bir paralellik belirlenememistir. Her iki endeks igin
de ilk 10’da yer alan sadece iki tlke tespit edilmistir.

Hem halihazirda olusmus olan gevresel zararlari minimuma indirmek hem de gelecege
yonelik 6nlemler almak adina yapilan tarim ¢alismalarindan en bilineni ekolojik tarimdir. Bu
calismada ekolojik tarim ile iliskilendirilen siirdtrilebilir kalkinma kavrami, ilk defa 1987 yilinda
Birlesmis Milletler’in Ortak Gelecegimiz Raporunda glindeme gelmistir. Siirdiirilebilir Kalkinma
kavrami, cevre ve sosyal gelisme ana basliklari altinda ele alinabilecegi gibi, su an sahip olunan
kaynaklari gelecek nesillerin de ihtiyaglarini giderecek sekilde koruma disincesini de
tasimaktadir. 2015 vyilinda Birlesmis Milletler Genel Kurulunda belirlenen 17 maddelik
Surdurdlebilir Kalkinma Hedefleri‘'ne 2030 yilina kadar ulasilmasi halinde dinya Gzerindeki
bircok probleme ¢6zim bulunacagi 6n gérilmektedir.

Surdurilebilir Kalkinma Hedefleri 2015 yilinda belirlendigi icin bu konuda atilan adimlarin
goreceli olarak yeni oldugu soylenebilir. Uluslararasi kuruluslarin gatisi altinda hazirlanan
raporlar ve eylem planlari diinya tizerindeki tiim Glkeleri sorumlu tarim uygulamalari konusunda
harekete gecirmistir. Avrupa Birligi Yesil Mutabakati cercevesinde yer alan “tarladan catala
(farm-to-fork)” stratejisi ve Amerika Birlesik Devletleri’nde ortaya ¢ikan “tarladan sofraya (farm-
to-table)” toplumsal hareketi bunlara 6rnek gosterilebilir. Yasal dizenlemeler ve desteklerle aile
ciftciligi, kliciik ve orta olgekli ¢iftliklerde ekolojik tarim uygulamalarinin kullanmasi tesvik
edilmektedir. Ekolojik tarimi tercih edilir kilan nedenlerden biri de saglikh, kaliteli ve glvenilir
Urlnlerin ticaretinin giftgilerin kazancina olan olumlu katkisidir. Zarar Onleyici ve verimlilik
arttirict yoéntemlerin kullanimina dair egitimler ve teknolojik gelismelerin yardimi ile ekolojik
tarim, kirsal kalkinmayi da desteklemektedir. Bu kapsamda, organik/ekolojik tarim, permakaltir,
Fukuoka gibi dogal tarim uygulamalari ve Tarim 4.0 ile yeni bir déneme girilmesi ile akilli tarim
uygulamalari gibi teknolojik gelismeler yasandikga ilerleyen yillarda daha etkin ve verimli Gretim
yapilmasi beklentisi de olusmaktadir.
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YAZAR BEYANI

Aragtirma ve Yayin Etigi Beyani

Bu calisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak hazirlanmistir.
Yazar Katkilari

Yazarlar calismaya esit oranda katkida bulunmustur.

Cikar Catismasi

Yazarlar acisindan ya da Uclinci taraflar agisindan calismadan kaynaklh cikar catismasi
bulunmamaktadir.
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Economic Value of the Use of Chemicals in Agriculture: The Case of
European Countries

Dilek Kutluay Sahin!, Levent Sahin?

Abstract

This study investigates the effects of chemical fertilizers, pesticides, and agricultural lands on gross domestic product. The primary
purpose of this study is to prove that conscious chemical support policies should be applied in agriculture to increase yield and
quality in agricultural lands. The study's hypothesis is; when fertilizers and pesticides are used in fertile agricultural lands, the
agricultural sector's contribution to the gross domestic product increases. Panel data analysis was conducted for 27 countries
covering 2000-2020. In the analysis, the contribution of agriculture to the gross domestic product is taken as the dependent variable.
Independent variables are the amount of chemical fertilizer used, hectares of agricultural lands, and pesticides used. The analysis
concluded that chemical fertilizers and pesticides affected the dependent variable significantly and positively. In addition, it is
understood that the dependent variable's most influential factor is agricultural land. As a result, to increase agriculture's
contribution to the gross domestic product, countries should educate farmers about the effects and correct use of pesticides and
fertilizers. Thus, agricultural productivity and product quality will be increased.

Keywords: Agriculture, GDP, Fertilizer, Panel Data Analysis.

Tarimda Kimyasal Kullaniminin Ekonomik Degeri: Avrupa Ulkeleri Ornegi
Oz

Bu ¢alismada kimyasal glbrenin, bécek zehirinin ve tarim arazilerinin tarimsal gayrisafi yurt ici hasilaya etkisi incelenmistir. Bu
¢alismanin temel amaci; tarim arazilerinde verimi ve kaliteyi artirmak igin tarimda bilingli kimyasal destek politikalarinin uygulanmasi

gerektigini kanitlamaktir. Calismanin hipotezi; verimli tarim arazilerinde uygun 6lglide glibre ve bocek zehiri kullanildiginda tarim
sektorunlin gayrisafi yurt ici hasilaya katkisi artmaktadir.

27 ulke igin 2000-2020 dénemini iceren panel veri analizi yapilmistir. Analizde tarimin gayrisafi yurt igi hasilaya katki payi bagimli
degisken olarak alinmistir. Bagimsiz degiskenler; kimyasal gtibre kullanim miktari, tarim arazilerinin hektari ve kullanilan bocek zehiri
miktaridir. Analizde kimyasal glibre ve bocek zehiri kullaniminin bagiml degiskeni 6nemli 6lgtide, pozitif yonde etkiledigi sonucuna
ulagilmistir. Ayrica bagimli degisken tzerinde en etkili faktoriin tarim arazileri oldugu anlasiimistir. Sonugta tarimin gayrisafi yurt igi
hasilaya katkisini arttirmak icin Glkeler tarim ilaglarinin ve gibrelerin etkileri ile dogru kullanimi konusunda ciftgilere egitim vererek,
ciftgileri egitmelidirler. Boylece tarimsal verimlilik ve Griin kalitesi artirilacaktir.

Anahtar Kelimeler: Tarim, GSYH, Giibre, Panel Veri Analizi.
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INTRODUCTION

Soil is one of the indispensable elements of life, like water and air. Soil is the place of
installation for production facilities and residences, the place of growth for forests, the provider
of food for livings things, and the raw material of many industries. Therefore, the soil has an
important place in the lives of livings things. For this reason, it is necessary to use the soil
consciously by scientific rules, to protect it, and to establish a data bank. In addition, while the
world population is annualy increasing, the amount of fertile land is decreasing.

For this reason, land should be used rationally, and nature should not be allowed to
deteriorate while providing economic growth with industrialization and urbanization. In
addition, global warming, drought, increasing world population, and difficult living conditions
brought about by climate change require more efficient use of existing food resources. For this
purpose, the quality of existing products should be increased (Bayram & Elmaci, 2013).

In this direction, the study aims to prove and interpret the econometric method that
conscious chemical support policies should be applied in agriculture to increase yield and quality
in agricultural lands. Therefore, this study hypothesizes that when fertilizers and pesticides are
used in fertile agricultural lands, the agricultural sector's contribution to the gross domestic
product increases. This study has a different fundamental idea because studies in the literature
covers different themes, periods, countries, and methods. Also, the original contribution of the
study is that it examines the effects of fertile farmland, fertilizer, and pesticide use on GDP
together. In the studies in the literature, the effects of fertile agricultural lands, fertilizer, and
pesticide use on GDP were examined separately in each article. Besides, we choosed chemical
fertilizers and pesticides as independent variables to see the effect of these variables on
agricultural productivity. Because chemical fertilizers and pesticides negatively affect the nature
and human life. If chemical fertilizers and pesticides are not very effective on agricultural
productivity, should people abandon the use of chemical fertilizers and pesticides in agriculture?

Nitrogen is the most important plant nutrient among in today's commercial fertilizers.
In 1840, there was a scientific debate in Europe about the importance of nitrogen for plant
growth (Page & Herment, 2021). British scientists Bennet Lawes and Joseph Henry Gilbert
published a study showing that nitrogen fertilizers increase wheat yield in England. In 1898,
industrialized nations began to worry about how to feed their growing populations. England, for
example, was importing most of its wheat. In 1898, William Crooks, president of the British
Association for the Advancement of Science, urged chemistry researchers to find solutions to
help to solve the impending food crisis. In 1909, German scientist Fritz Haber discovered the
chemical reaction of nitrogen and hydrogen-derived ammonia, the main component of
nitrogen-based fertilizers. In July of the same year, BASF, Germany's largest chemical company,
financed German chemist Carl Bosch to develop commercial-scale ammonia production. Today,
a modern ammonia production facility produces approximately 1,000 tons daily. These advances
in ammonia production have significantly increased the yield of food and feed crops (Louchheim,
2014).

Fertilizer is the minerals that are given to the soil in order to increase plant production.
Fertilization is putting these minerals into the soil (Karakurt, 2009). Fertilization is almost a
necessity to increase productivity in agricultural production. Primarily fruit trees draw a severe
amount of nutrients from the soil yearly. If the nutrients lost by the soil due to fruit trees and
other plants are not replenished every year, nutritional deficiencies that cause a decrease in
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yield are observed in the trees. Therefore, plants and trees should be supplemented with
sufficient fertilizer [Demirci Chamber of Agriculture (DZOB), 2016]. Fertilization has two primary
purposes. These are [Erzurum Governorship- Provincial Directorate of Agriculture and Livestock
(ETHM), 2013]: To eliminate mineral deficiency in the soil, to provide a better nutrient
environment for the plant.

To increase the effectiveness and benefit of fertilizer use, the following should be done:
The number of plant nutrients in the soil should be determined correctly, fertilizers should be
applied to the soil at the appropriate time, with the appropriate method and extent; in order to
fertilize at the appropriate level, the condition of plant nutrients in the soil should be well known
(ETHM, 2013).

It is possible to list the benefits of fertilization as follows: By increasing power of the soil, its
productivity is increased; quality product is obtained; soil productivity becomes sustainable, the
chemical structure problem in the soil is eliminated, microorganism activity in the soil is
increased, plant nutrients removed from the soil via different factors (wind, water, etc.) are
regained to the soil (ETHM, 2013).

The world population is expected to reach ten billion by 2050. For this reason, people's need
for agricultural products, one of the most important links of the food chain, will increase. For
this reason, soil fertility should be increased as much as possible and agricultural products
should be taken from the unit area. Spraying is one of the most effective methods of protecting
agricultural products against diseases, harmful insects, fungi, and weeds. Nevertheless,
pesticides are harmful to plants, insects, diseases, etc. It also harms the natural environment.
However, the surfaces affected by pesticides are different. For example, pesticides with a
contact effect do not harm the plant's tissues. Semi-systemic pesticides, another type of
pesticide, are effective in the tissues where the drug is applied but do not affect other parts of
the plant. Apart from these, systemic pesticides provide strong protection by going down to the
root of the plant no matter where they are applied to the plant (Savasan-So6giit, 2018).

Global demand for pesticide and fertilizer production and use has steadily increased. Global
sales are increasing at a rate of approximately 4.1% per year. In addition, the sales volume is
estimated to reach 309 billion USD by 2025. Consequently, the global target of reducing the use
of chemical products in agriculture has yet to be achieved. Nowadays, according to UNEP (UN
Environment Program), improving food safety and nutritional quality with pesticides and
fertilizers, which have many benefits related to agriculture, is still the primary goal. However,
current and projected use and production and the lack of effective management cause many
adverse effects on the environment and health throughout their lifecycle. According to UNEP,
pesticides, in particular, cause approximately 11,000 deaths and roughly 385 million non-fatal
pesticide poisonings each year (Cavallito, 2021).

Besides, when pesticides are used unconsciously or indiscriminately, they cause chemical
residues on the plant. It is not always possible to remove these chemical residues from the plant
using washing and peeling methods. However, it is possible to remove or reduce the number of
chemical residues from agricultural foods by using different methods (solutions, washing,
ozonation, etc.) depending on the type of pesticide used (Savasan-Sogut, 2018).

Agricultural spraying is one of the most critical components that have increased production
since the 1940s. Agricultural spraying is one of the most used methods because it is practical,
quick, and easy to use. The preference rate in the fight against diseases, pests, and weeds is 95%
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(Turabi, 2007). Because chemical control's effectiveness is high and economical when used
consciously, it can protect the agricultural product against microorganisms that secrete toxins
(Durmusoglu, et al., 2010). The decrease in quality and yield is approximately 60% in the
products where agricultural spraying is not applied (Turabi, 2007).

The amount of pesticide production in the world is three million tons, and the annual sales
amount is approximately 25-30 billion USD. Therefore, the world pesticide market is growing at
an average of 1% per year based on tonnage (Dag et al., 2000).

When agricultural spraying is done consciously, the producer obtains a quality product, the
producer's profitability increases, and the storage period of the agricultural product is extended.
However, unfortunately, 1/3 of the cultivated plants in Tlrkiye cannot be brought into the
economy due to diseases and harmful organisms (Kansu, 1994).

Therefore, agricultural disinfection is of great importance. It is a fact that the amount of
agricultural products is increased by chemical spraying. Chemical disinfection also increases the
quality of the product. For example, the loss rate caused by organisms and weeds is about 27%,
although chemical disinfection is applied to the wheat plant. Nevertheless, without chemical
disinfection, the loss rate could have reached 53%. Similarly, without chemical disinfection, the
average loss rate for corn and barley would be 52% and 40% over the years (Dag et al., 2000).

While the world population was three billion in 1961, it increased to 7.84 billion in 2021.
(World Bank, 2022a). While the area allocated to agriculture in the world was 44.790.648 km?
in 1961, it was only 47.388.929 km? in 2020 (World Bank, 2022b). While the world population
has more than doubled, agricultural lands have increased only slightly. For this reason, modern
agricultural techniques have realized the food production needed for people's nutrition. Thanks
to modern agricultural methods, meat, fruit, vegetables, cooking oil, etc., staple food production
has been tripled. However, it is impossible to carry out intensive agriculture without applying
effective and conscious plant protection measures (Dag et al., 2000; Durmusoglu et al., 2010).

In other words, using plant protection products is essential for producing quality agricultural
products in the required quantity. In the past, life-threatening fungal diseases such as rye spur,
which caused the death of thousands of people in Europe, and the formation of fungal toxins
such as aflatoxin, which causes cancer, can be prevented during the production and storage
stages of products via using plant protection products (Dag et al., 2000).

In addition, unconscious or excessive use of pesticides causes the following problems in
terms of human health and nature as follows: Pesticides contain some toxic substances,
pesticides cause nervous system diseases, birth abnormalities, and cancer; according to the
applied pesticide and application method, it causes environmental pollution; some
decomposition products may be more toxic and persistent than the parent pesticide, it causes
the death of beneficial organisms, excessive pesticide use can cause pollution of the air we
breathe (Delen, 2008).

There are damages fertilizer and pesticides to people and the environment as follows;
Chemicals cause the accumulation of toxic chemicals that are very dangerous to the human
body. Chemical fertilizers cause air, soil, and water pollution. However, the soil quality decreases
over time (Chandini et al.,, 2019). Excessive fertilization lead soil salinity, heavy metal
accumulation, and eutrophication with nitrate accumulation in water; furthermore, it can cause
the greenhouse effect via the emission of nitrogen and sulfur-containing gases (Savci, 2012), and
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it can reason air pollution (Bisht & Chauhan, 2020). In addition, pesticides cause soil and water
pollution (Ozkara et al., 2016). They also cause chronic diseases in humans. Pesticides affect
people of all ages, including prenatally (Rajmohan et al., 2020).

Animal manure, soybean, or rapeseed pulp can be used to reduce the harmful effects of
chemical fertilizers on the environment and human health (Cen et al., 2022). In addition,
improved plants can reduce pesticide use (Jacquet, et al., 2022). It is one of the options in
organic farming (Muller et al., 2017). However, anyone of these applications can not replace
chemical fertilizers and pesticides in achieving the desired agricultural yield.

Soil is the fundamental element for the continuity of life of all living things on earth. With
the damage to the soil, it becomes riskier against dangers such as climate change, drought,
global warming, landslide, erosion, and flood (Ozyol, 2022).

The effective use of arable agricultural lands is essential in terms of food supply in line with
the growth rate of the world population. Therefore, sustainable land management aims to
protect the soil and use agricultural lands efficiently (Kurugélli & Unel, 2021).

As cities expand around the world, fertile agricultural lands often disappear. Surfaces such
as asphalt and concrete impair the permeability of the soil, preventing the soil from performing
its functions, such as accumulating water, providing living space for living things, regulating the
climate, producing food, and cleaning harmful chemicals. Rain falling on impermeable surfaces
(asphalt, concrete, etc.) in cities cannot pass through the soil and mix with groundwater; it
causes floods in city centers. Cities, railroads, roads, and canals tear the earth's surface apart,
damaging biodiversity. However, the EU aims for "zero land loss by 2050". Commercial and
industrial regions and cities are destroying fertile farmland. Harmful substances are mixed into
the soil from many industrial, agricultural, and residential areas. The substances in question are
stored in the soil; may participate in groundwater, rivers, and seas. At first, harmful substances
released into the air can be stored in the soil after rain. In recent years, while agricultural
productivity has increased in the EU, the total area used for agriculture has decreased. Intensive
agriculture based on fertilizers and crop protection methods damages fertile farmland
[European Environment Agency (EEA), 2019].

2. LITERATURE

Many studies are related to using pesticides and fertilizers in agricultural areas in literature.
These studies generally focus on two views (the use of pesticides and fertilizers is necessary and
unnecessary for agriculture), as follows:

Pesticides are an essential agricultural control method used to protect the product from the
damage of diseases, pests, and weeds and to produce quality products. In addition, using
fertilizers increases the soil's fertility by eliminating mineral deficiency. An agricultural system
that does not use pesticides and fertilizers is far from realism due to the increasing population
and decreasing arable land. The use of pesticides and fertilizers has become mandatory to meet
the increasing food needs of the world's increasing population. Only if agricultural productivity
increases do the country's GDP also increase (Akdogan etc., 2012; Ding, 2022; Gonay Akbas &
Bagci, 2021; Kaymak, 2015; Késeoglu & Unal, 2019; Okine & Ozel, 2018).

McArthur & McCord (2017) examined the importance of fertilizer use in agriculture in
countries in Asia, Africa, and the Americas using the panel data method. Their study concluded
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that as fertilizer consumption increases in a country, its GDP increases significantly within five
years (McArthur & McCord, 2017).

Hedlund et al. (2019) examined the relationship between pesticide use and economic
development between 1990 and 2014. As a result of their investigation, they found that there
was a positive relationship between pesticide use and economic development over the years
(Hedlund, et al., 2019).

According to Nikkei’s (2022) research, there is a close relationship between chemical
fertilizers and agricultural productivity. Because of the economic crisis in Sri Lanka in 2022, Sri
Lanka's fertilizer imports decreased. Therefore Sri Lanka's agricultural productivity decreased by
about 8.5%.

Tudor et al., in their study using data from Romania, Germany, Spain, France, Italy, Hungary,
Poland, and the United Kingdom, examined the effects of chemical fertilizer and pesticide use
on wheat yield. In their study, they concluded that the use of chemical fertilizers and pesticides
increased wheat yield in general. Tudor et al., used a multiple regression model in their study
(Tudor, et al.,2023).

Chemical pesticides and fertilizers are synthetic toxic substances and can form residues in
plant products with soil, water, and air for a long time. For this reason, although chemical
pesticides cause some deterioration in human and environmental health and the region's
ecology, agricultural production is predicted to decrease gradually over the years, and
production in these areas will no longer be possible. Therefore, fertilizers and pesticides should
not be used in agriculture (Kaplan, 2016; Sahin, 2016).

3. METHODOLOGY

In this study, panel data analysis was used. This method analyzes cross-sectional
observations of units (individuals, households, companies, countries) in a certain period
(Greene, 2012). In panel data analysis, time series are used. There are two dimensions: section
and time series (Hsiao, 2006). A general panel data model is written as (Hsiao, 2003):

Yie= o + XitB+ Uit i=1,.....,N; t=1,...,T (1)

In the equation, a is the constant parameter, B is the slope parameter, u is the error term,
and i units (individuals, households, firms, countries), Y is the dependent variable. Finally, t
represents time (day, month, and year) (Hsiao, 2003).

The cross-section dependency test is applied in the first stage, and the first-generation and
second-generation unit root tests are applied. Cross-sectional dependency testing aims to
understand whether first-generation or second-generation unit root tests can be applied. Panel
unit root tests are similar to, but not identical, unit root tests performed on a single series. In
the first-generation panel unit root models, the characteristics of panel unit root tests are
analyzed, assuming that the data are distributed independently and identically across the units
(Barbieri, 2005). Second-generation unit root tests, on the other hand, take into account the
possible dependence between units (O'Connell, 1998).

In the second stage, the Mundlak test was applied. The Mundlak test is used to choose
between fixed and random effect equations. In Mundlak's approach, a functional form condition
is sought between individual and group variables to determine the dependence between
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individual and group variables (Mundlak, 1978). The Mundlak approach allows increasing the
random effects with variables that need to detect the correlation between regressors and
personal effects. The Mundlak approach offers a real benefit by providing a statistical basis for
distinguishing exogenous and endogenous explanatory variables. In this sense, Mundlak's
approach is more efficient than the Hausman test as it only detects the presence of correlation.
In addition, since Mundlak's approach is based on a random effect, it allows the continuous
estimation of the effect of time-constant variables. However, the regressors and personal
effects are not independent (Debarsy, 2012).

In the third stage, heteroscedasticity, autocorrelation, and inter-unit correlation tests were
applied. The heteroscedasticity and inter-unit correlation test results are positive, while the
autocorrelation test results are negative. Therefore, a "robust" panel data test was performed
in the last stage. In order to examine the effects of agricultural lands and the number of
fertilizers and pesticides used on agricultural GDP.

4. DATA TYPE AND SOURCES

In the study, 27 European countries (Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and Turkiye)
data are used. The data cover the period 2000-2020. Data from FAO and the World Bank are
real and annual.

5. EMPIRICAL RESULTS

The study's dependent variable is the agricultural sector's share of GDP. The independent
variables are the amount of fertilizer used, pesticide use, and agricultural land. The reason for
choosing these variables (chemical fertilizer, pesticide) proves that the desired increase in
agricultural productivity is achieved by using chemical fertilizers and pesticides, despite all their
harm. Therefore, there is a cross-section dependency necessary for panel data analysis. Because
the obtained result reveals that the first-generation or second-generation unit root test can be
applied to the variables, when there is cross-section dependence, second-generation unit root
tests can use, and there is no cross-section dependence, first-generation unit root tests can use.

Table 1: Cross Section Dependency Test

Variables CD-Test p-value Average joint T Mean ceA Mean Abs Result
Inb 0.83 0.407 21.00 -0.01 0.42 -
Int 11.811 0.000 21.00 0.14 0.63 +
Ing 7.523 0.000 21.00 0.09 0.42 +
p 11.276 0.000 21.00 0.13 0.42 +

The result of cross-section dependency shows that second-generation unit root tests can be
applied. Since the p-value of Inb is greater than the critical value of 0.05, the first-generation
unit root test will be applied. Since the p-values of the other values are less than the critical
value of 0.05, the second-generation unit root test will be applied (Table 1). Pesaran test, one
of the second-generation panel unit root tests, was used in the study.
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Table 2: Inb Breitung Unit Root Test

statistic p-value

lambda -2.518 0.0059

Inb is constant, because p-value<0,05 (Table 2). The Breitung test tests the null hypothesis
that there is a standard unit root. This method requires determining the lag numbers used in
each exogenous variable and cross-section ADF regression. In the test, individual constants,
trends, or individual constant terms (constant effects) can be used, but exogenous variables can
not be used. The Breitung test does not require kernel calculation.

Table 3: Second Generation Unit Root Test

Critical Values

Variables CIPS

%10 %5 %1
Int -2.032 -2.07 -2.15 -2.30
ft -3.984 -2.07 -2.15 -2.32
Ing -2.027 -2.07 -2.15 -2.30
fg -5.133 -2.07 -2.15 -2.32
p -2.203 -2.07 -2.15 -2.30
fp -5.529 -2.07 -2.15 -2.32

f values are constant, because CIPS value > critical values (%10, %5 , %1) (Table 3). fvariables
are suitable for analysis.

Table 4: Mundlak Test

Tests Mundlak Test Result

Result Prob > chi2= 0.0000 fixed-effect

Afterward, the Mundlak test was applied. First, the Mundlak test chooses between
fixed-effect and random-effect equations. Because the Mundlak test result (0.000) was less than
the critical value of 0.05, the fixed effects model was preferred (Table 4). The next step applied
heteroskedasticity, autocorrelation, and inter-unit correlation tests.

Table 5: Reliability Tests

Tests Test Values Result

Heteroscedasticity Prob>chi2 = 0.0000 +

modified Bhargava et al. Durbin-
Autocorrelation Watson = 2.768 -
Baltagi-Wu LBI = 2.853

Inter-unit Correlation Pr=0.0000 +
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The results of heteroskedasticity and inter-unit correlation tests are positive, while the
autocorrelation result is negative (Table 5). These results may bias the analysis result. Therefore,
a "robust" panel data test was applied in the last stage.

Table 6: Panel Data Analysis (FGLS)

Variables Coef Std Err. z P>|z| [95% Conf. Interval]
ft 12.072 2.893 4.17 0.000 6.401 17.744
fg 3.053 0.910 3.35 0.000 1.269 4.837
Inb 0.260 0.107 2.42 0.001 0.049 0.471
cons -1.995 1.017 -1.96 0.005 -3.990 -0.000

The independent variables are agricultural land (ft), fertilizer (fg), and pesticide (Inb)
amounts, which are statistically significant. The analysis concluded that chemical fertilizers and
pesticides had a significant positive effect on the dependent variable. In addition, it is
understood that the most effective factor on the dependent variable was agricultural land,
because one unit increase in agricultural lands provides twelve units rise in agricultural GDP.
However, one unit increase in fertilizer use increases agricultural GDP by three units. In addition,
one unit increase in pesticide use increases 0.26 units in agricultural GDP (Table 6). As a result,
chemical fertilizers and pesticides significantly increase agricultural GDP.

6. CONCLUSION AND RECOMMENDATIONS

Today, 25% of the world's population lives below the poverty line. Poverty is more
common in underdeveloped and developing countries. The reasons for this negative view are
global warming, barriers to international trade, food requirements of the increasing world
population, wrong policies, and inefficient use of food resources. Solution proposals; can be
summarized as making conscious fertilization, the intended use of pesticides, and developing
policies for protecting agricultural lands. Fertilization ensures that the nutrition is sustainable.

The soil loses some minerals via rain, wind, flood, etc. However, the soil can regain the
minerals with chemical fertilizers. Thus agricultural productivity increases. According to analysis
results, one unit increase in the use of chemical fertilizers increases GDP by three units. Besides,
insects cause great damage to agricultural yields. They cause product loss. Agricultural
pesticides are used to reduce this loss as much as possible. The use of pesticides increases
agricultural productivity by reducing product loss. According to analysis results, a one-unit
increase in pesticide use increases agricultural GDP by 0.26 units. Of course, more important
than the use of chemical fertilizers and pesticides is to have fertile agricultural lands. Because
only chemical fertilizers and pesticides contribute more to agricultural productivity, discussing
agricultural income with fertile agricultural lands is possible. We can see this effect from the
analysis results. According to the analysis results, a one-unit increase in fertile agricultural lands
increases the agricultural GDP by twelve units. Therefore, policymakers should make intense
efforts to protect fertile agricultural lands.

The following recommendations can be made to policymakers in order to protect the food
supply: Sustainable and environmentally friendly agricultural practices should be given
importance, and misuse of pesticides should be prevented by training farmers on the effects
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and correct use of pesticides. At the same time, customers that buy products, should be directed
to enterprises with controlled agriculture; the government can take a medium rate fertilizer and
pesticide tax from farmers when farmers use excessive chemical fertilizers and pesticides. Thus,
farmers learn that they will be punished when an overdose of fertilizer or pesticide is used; the
government can take ecological compensation from farmers if farmers overdose on fertilizers
or pesticides so that excessive doses of chemical fertilizers and pesticide use can be prevented.
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Abstract

The purpose of this study is to analyze some selected economic and social factors affecting the wine industry and to determine the
cluster of countries in Europe including Tirkiye that produce wine. The study sample comprised 28 countries (the 27 EU members
plus Turkiye). Five country-level variables related to the wine industry were analyzed: Excise duty, value added tax, support provided
by the European Union to the wine industry, geographical indications, and wine export data. A fuzzy c-means clustering algorithm
was used to analyze the data. According to the findings, Turkiye is in the same cluster with 24 other European countries that are
similar regarding selected social and economic factors. Thus, these countries are likely to be suitable competitors in terms of wine
production. European largest producers Italy, France and Spain are in a different cluster. Economic policies can help Tiirkiye become
an international leader in wine production. For example, the Turkish government can decrease or stop collecting excise duties from
the wine industry, support the acquisition of geographical indications for its local wines. provide cash support to the industry, similar
to policies throughout the European Union countries.

Keywords: Wine Sector, Geographical Indications, Cluster Analysis.

Sarap Sektoriinu Etkileyen Bazi Secili Ekonomik ve Sosyal Faktérlerin

Analizi: Bir Bulanik Kiimeleme Analizi

Oz

Bu calisgmanin amaci sarap endustrisini etkileyen segili bazi ekonomik ve sosyal faktorleri analiz etmek ve Tirkiye de dahil olmak
lzere Avrupa’da sarap ureten Ulkelerdeki kiimelenmeyi belirlemektir. Calismanin 6rneklemi 28 ulkeyi (27 AB Uyesi lke ve Turkiye)
icermektedir. Sarap enddstrisi ile ilgili Gilke diizeyinde 5 degisken analiz edilmistir: OTV, KDV, Avrupa Birligi’'nin sarap endistrisine
sagladigl destekler, cografi isaretler ve sarap ihracat verileri. Verilerin analizinde bulanik c-ortalama kiimeleme algoritmasi
kullanilmistir. Elde edilen bulgulara gére Turkiye segili sosyal ve ekonomik faktorler agisindan benzer olan 24 diger Avrupa Ulkesi ile
ayni kiimede yer almaktadir. Dolayisiyla bu tilkeler ile rakip olmasi muhtemeldir. Avrupa’nin en biiyiik ireticileri italya, Fransa ve
ispanya farkli bir kiimede yer almaktadirlar. Ekonomi politikalari Tiirkiye’nin sarap iiretiminde uluslararasi bir lider olmasina yardimci
olabilir. Ornegin Tirk hiikiimeti AB (lkelerinde oldugu gibi sarap endistrisinden alinan &zel tiiketim vergisinin azaltabilir veya
kaldirabilir, yerli saraplar igin cografi isaret alimlarini destekleyebilir, sektore nakit destek saglayabilir.

Anahtar Kelimeler: Sarap Sektéri, Codrafi isaretler, Kiimeleme Analizi.
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INTRODUCTION

Tlrkiye is an ideal location for grape production (i.e., viticulture) due to its climate and
soil structure. In addition to world-renowned grape varieties, such as cabernet sauvignon,
merlot, and shiraz, Tirkiye also produces many other domestic wine-grape varieties, such as
patkara, kalecik karasi, merzifon karasi, urla karasi, foca karasi, and bornova misketi. However,
although Tirkiye is the fifth largest in the world in terms of vineyard space, the area of land
dedicated to grape production has decreased in recent years (International Organisation of Vine
and Wine [OIV], 2021). In Tirkiye, in 2021, grapes are grown in only 10.4% of the total
agricultural area. Only 10.4% of the total grapes are produced as wine grapes. 89.6% of the total
grapes are presented to the market as table and dried grapes (Ministry of Agriculture and
Foresty, 2022). This study thus aimed to examine some economic and social factors that are
relevant in terms of successful wine production and to determine which European Union
member countries have similar economic environment to that of Tirkiye’s wine industry by
clustering of countries based on selected economic and social factors.

In recent years, many companies have taken interest in local wine varieties and
established modern vineyard facilities in Tiirkiye that produce and export fine wines using
traditional grapes as well as local grapes that are not yet well known in the world. Despite these
positive developments, Turkiye lags behind many other countries in wine production and
exportation. From 2016 to 2020, vineyard areas increased in Greece, ltaly, Bulgaria, France, and
Germany but decreased in Portugal, Romania, Spain, Hungary, and Tirkiye, which had the
highest decrease of 7.9% (OIV, 202), as summarized in Table 1. High construction and
maintenance costs, lack of sufficient economic support, and difficulties in the marketing of grape
products contributed to the decline (Semerci et al., 2015).

Table 1: Change in Vineyard Area in 10 EU Countries, 2016-2020

Countries 2016 (kha) 2020 (kha) Rate of Change (%)
Greece 105 109 3.8
Italy 693 719 37
Bulgaria 64 66 3.1
France 786 797 13
Germany 102 103 0.9
Portugal 195 194 -0.5
Romania 191 190 -0.5
Spain 975 961 -1.4
Hungary 68 65 -4.4
Turkiye 468 431 -7.9

Source: International Organisation of Vine and Wine [OIV] (2021, p.5).

Europe has a long history of wine production (Harutyunyan and Ferreira, 2022). Wine is a
major part of the culture and economy in many European countries. In 2020, Italy, France, and
Spain rank first in terms of wine production (Table 2).
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Table 2: Wine Production in Various Countries in 2020, in Millions of Hectoliters

Country Wine production (millions of hectoliters)
Italy 49.1
France 46.6
Spain 40.7
Germany 8.4
Portugal 6.4
Romania 3.6
Hungary 2.4
Greece 2.3
Tirkiye 0.68

Source: International Organisation of Vine and Wine [0OIV] (2021, p.8), except Turkiye, statistics for which
were obtained from the Department of Alcoholic Beverages of the Ministry of Agriculture and Forestry.

The wine industry is affected by various factors including climate change, soil structure,
and precipitation levels. Some grape varieties grow more efficiently in certain regions (Foguem-
Kamsu et al.,, 2015). However, the suitability of climatic conditions is not always the most
important factor in domestic wine production. For example, the world-famous Bordeaux region
is not uniquely well-suited for wine development (Joy et al., 2021), but high demand among
British merchants has helped the Bordeaux wine industry grow (Ludington, 2018). Other
country-level economic and social factors, such as state-imposed taxes and commercial
branding, also can support or hinder wine production. Therefore, in this study we examined the
wine industries of countries only in terms of some economic and social factors.

The purpose of this study is to analyze some selected economic and social factors affecting
wine industry and to determine the cluster of countries in Europe including Tirkiye that produce
wine. In the first part of the study, some economic and social factors that can affect wine
production were identified and relevant literature examined. In the second part of the study, a
cluster analysis was conducted using country-level data on economic environments of the wine
industry in European countries and Tiirkiye. Countries were clustered based on five variables
measuring various aspects of the wine industry, including 1) excise tax rates, 2) value added tax
rates, 3) level of support to the wine industry provided by the European Union, 4) geographical
indications and protections, and 5) wine exports.

1. ECONOMIC AND SOCIAL FACTORS AFFECTING WINE PRODUCTION

In this study some taxes (excise tax and value added tax), geographic indications,
European union supports, wine export data, have been selected as economic and social factors
that are thought to affect the wine sector in countries.

Taxes

Taxes are one of the most important factors affecting the wine industry as in other
industries. They cause an increase in the price of products, reduce the profits margins of the
producers and their desire to produce. Besides high prices decreases demand of these product.
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It is well known that tax policies are one of the ways to control alcohol consumption in countries.
Many studies show that using excessive alcohol is very unhealthy (Berdzuli et al., 2020). Taxes
on addictive products are also called sin taxes in the literature. Raising sin taxes is socially
accepted more easily in underdeveloped and low-income countries (Pérez-Mordn, 2022).
However, in developed countries also it is supported to put high excise tax on alcoholic
beverages in order to protect public health. It is noteworthy that in February 2022, the European
Parliament agreed to take measures to regulate alcohol consumption in Europe’s vote to
“strengthen the fight against cancer” (Schulz et al., 2022).

The main taxes on wine are generally excise tax and value added tax. Excise taxes are
imposed on the production of wine. Excise tax is an important source of income for states. It is
frequently applied on harmful products to consume such as tobacco and alcohol. When an excise
tax is placed on goods whose consumption is undesirable, the price of these goods increases
and this causes a decrease in demand. But because of the demand elasticity of addictive
products such as alcohol and tobacco is low, excise taxes on these products may cause an
increase in the revenue of the state instead of reducing the demand (Prieger and Kullick, 2018;
Chaloupka et al., 2012). European Union rules do not force countries to impose a minimum
excise tax on wine but do force for other alcoholic beverages. This inequality regarding the
taxation of alcoholic beverages is also among the issues discussed in the literature (Srivastava et
al., 2022).

Another tax on wine is value added tax (VAT), which is an indirect, consumption tax.
Studies in the literature show that value added tax constitute an important burden for
enterprises. Although the value added tax is a tax collected from the consumer it triggers the
tax avoidance behaviors of the companies (Olexova et al., 2022). In EU countries, each member
state imposes its own standard rate, paid by the consumer. Generally, this rate should not be
less than 15%, though exceptions apply according to the Directive 2006/112/EC of November
28, 2006.

Geographical indications

Geographical indications are signs that protect intellectual property rights. They are used
on products that have a specific geographical origin and possess qualities or a reputation that
are due to that origin. Geographical indications known as protected designation of origin (PDO)
or protected geographical indications (PGI). PDO is used to identify a product that has been
produced in a specific region. PGl is used to identify a product that has been produced,
processed and prepared in a specific region using traditional methods and ingredients (European
Commission, 2023a). Consumers can be affected by geographic indications of wine. Because
these indicators can be perceived as a high quality (Frost et al., 2020). Therefore, it is important
for countries to obtain geographical indications and protections for their wines to ensure
stronger industries.

European Union supports

Wine production is a very laborious and expensive process. It requires quality grapes,
machinery, knowledge and human resources. Although the cost of this process is high the
products obtained as a result create a significant income. A restriction on the costs in these
processes leads to a bad product, a loss of labor, capital and time. Therefore, wine production
is also a risky investment. In such a risky investment institutional financial supports are
important for the development of the sector.
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The European Union provides significant financial supports to the wine industry. The aims
of European Union within these supports are basically to increase the reputation of European
wines and to make wine producers more competitive and regaining market share within and
outside the EU. EU cares also about to inform consumers about EU quality standards, advocate
responsible consumption, developing new production processes, green harvesting. During the
corona virus pandemic, the sector, which was in great trouble due to the closure of restaurants,
has also provided with much more than normal supports (European Commission, 2020).

Wine export data of countries

Being able to export wine produced in a country may be one of the most important
reasons for the growth of the sector. Even for countries like Turkiye where the majority of the
population is Muslim and where little wine is consumed, exports may become the most
important factor reviving the existence of the wine industry. But the grapes in Tlirkiye are mostly
exported as raisin. When this situation is evaluated from an economic point of view, the
contribution of raisin exports to the economy is much lower than when the grapes are turned
into wine and sold (Karaoglu, 2007).

A comparison between European Union countries and Tirkiye regarding the factors
mentioned above is shown in Table 3. As can be seen in this table, Tiirkiye applies a higher
amount of excise tax to the wine industry than many other countries. Tirkiye applies a similar
or even slightly lower value added tax rate to the wine industry. There is no geographical
indication for the wines produced in Tirkiye.
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Table 3: Comparison of Some Factors Affecting Wine Industry in EU Countries and Tiirkiye

Countries Excise Duty* VAT** Geog. Indications® Supports* Export**
Austria (AT) 0 20 37 14 132,638
Belgium (BE) 74.9086 21 10 0 654,288
Bulgaria (BG) 0 20 54 27 51,723
Crotia (HR) 0 25 11 - 23,111
Cyprus (CY) 0 19 13 5 2,861
Czechia (CZ) 0 21 46 5 3,788
Denmark (DK) 202.631 25 5 0 34,819
Estonia (EE) 147.82 20 0 18,204
Finland (FI) 421 24 0 14,903
France (FR) 391 20 455 281 7,883,589
Germany (DE) 0 19 46 39 925,386
Greece (EL) 0 24 148 24 73,728
Hungary (HU) 0 27 56 29 141,717
Ireland (IE) 424.84 23 0 0 3,504
Italy (IT) 0 22 549 337 10,993,306
Latvia (LV) 111 21 3 0.05 971,173
Lithuania (LT) 164.67 21 0 0.05 689,433
Luxembourg (LU) 0 17 1 0 3,085
Malta (MT) 20.5 18 21 0 16
Netherland (NL) 88.3 21 21 0 673,571
Poland (PL) 38.7226 23 0 0 157,002
Portugual (PT) 0 13 54 65 1,825,058
Romania (RO) 0 19 56 48 45,406
Slovak Republic (SK) 0 20 9 5 2,735
Slovenia (SI) 0 22 17 6 21,474
Spain (ES) 0 21 150 210 6,757,832
Sweeden (SE) 249.6829 25 0 0 16,119
Turkiye (TR) 118.46 18 0 0 17,759

*: Excise duty on table wine (euro) per hectoliter; **: Value added tax rates on table wine;
*: Geographical Indications; +: European Union yearly supports to wine sector since 2017 (million euro);
++: Total wine export in 2020-2021 (hectoliter).

Source:

*European Commission (2021). Note: Data for Tirkiye; Minimum Specific Excise Duty: 21,6821 Official
Gazette:27 May 2022 Number: 31848 Central Bank Effective Sales 1 euro: 18,3058 (23 July 2022).
**European Commission (2021).

*European Commission (2023a).

+European Commission (2020)

++European Commission (2023b). T.C. Tarim ve Orman Bakanhgi Titiin ve Alkol Dairesi Baskanhgi (2023).
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2. MATERIALS AND METHODS

This study aimed to determine which EU member states have a similar economic
environment to Tirkiye’s wine industry to identify which countries are viable competitors in this
market. Data on the economic environment of the wine industry in the 27 EU member states
and Tirkiye were examined. Five country-level variables related to wine production were
examined: 1) Excise duty, 2) VAT, 3) financial support from the EU, 4) number of geographic
protections, and 5) volume of wine exports. Table 4 summarizes the variables.

Table 4: Summary Statistics of the Variables

Variable MeantSD Median Min-Max
Excise duty (€ per hl) 73.43+121.48 0.00 0.00-424.84
Value added tax (%) 21.04+2.90 21.00 13.00-27.00

Protected designation of origin,

1.18+131.2 12. .00-549.
protected geographical indication 61.18+131.26 00 0.00-549.00

Annual EU support to wine

+ -
industry since 2017 (€ million) 39.50+86.83 >-00 0.00-337.00

Export amount

1,147,793.86+2,710,386.97 48,564.50 16-10,993,306
(2020-2021 total) (hl)

MeanzSD: meantstandard deviation, Min: lowest value, Max: highest value.

For statistical analysis, the fuzzy c-means clustering algorithm was used along with fclust,
ppclust, and factoextra packages in R (version 3.6.1) software. The partition coefficient (Bezdek,
1973), partition entropy index (Bezdek, 1981), modified partition coefficient (Dave, 1996),
silhouette index (Kaufman & Rousseeuw, 1990), fuzzy silhouette index (Campello & Hruschka,
2006), and Xie—Beni index (Xie & Beni, 1991) were used in the validity study to determine the
appropriate numbers of clusters and fuzzy degrees after the variables were standardized.

3. RESULTS

If fuzzy degree m = 1.4,1.7, 2.0, 2.4, then m*=2.4. If m* = 2.4, the number of clusters is
c = 2,3,...,10 validity indexes. Table V summarizes the fuzzy c-means clustering validity values.
The highest values of the partition coefficient, modified partition coefficient, silhouette index,
and fuzzy silhouette index and the lowest values of the partition entropy index and Xie-Beni
index indicate the number of validation clusters. Therefore, the number of clusters was
determined to be ¢* = 2 (Table 5).

After determining the appropriate values of the number of clusters and the fuzzy degree,

fuzzy c-mean clustering algorithms were applied. Membership values of countries to clusters are
given in Table 6.
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Table 5: Fuzzy C-Means Clustering Validity Values

Number of Clusters

Index
2 3 4 5 6 7 8 9 10

Partition coefficient 0.788 0.627 0.517 0.509 0.478 0.494 0.429 0.446 0.444
Partition entropy index 0.354 0.648 0.887 0970 1.095 1.100 1.308 1.295 1.367
Modified partition 0.576 0.440 0.357 0.386 0.373 0.410 0.347 0.377 0.382
coefficient
Silhouette index 0.835 0.608 0.505 0.474 0485 0.470 0.339 0.334 0.306
Fuzzy silhouette index 0.857 0.737 0.590 0.465 0.616 0.554 0.362 0.459 0.246
Xie-Beni index 0.078 0.170 0.396 0.379 0.316 0.223 0.461 0.251 0.508

Table 6: Membership Values of Countries to Clusters
Country Cluster 1 Cluster2  Country 1. Cluster 2. Cluster
Austria (AT) 0.063 0.937 Italy (IT) 0.826 0.174
Belgium (BE) 0.012 0.988 Latvia (LV) 0.036 0.964
Bulgaria (BG) 0.074 0.926 Lithuania (LT) 0.074 0.926
Croatia (HR) 0.161 0.839 Luxembourg (LU) 0.153 0.847
Cyprus (CY) 0.085 0.915 Malta (MT) 0.109 0.891
Czechia (CZ) 0.050 0.950 Netherlands (NL) 0.015 0.985
Denmark (DK) 0.180 0.820 Poland (PL) 0.070 0.930
Estonia (EE) 0.064 0.936 Portugal (PT) 0.344 0.656
Finland (FI) 0.284 0.716 Romania (RO) 0.116 0.884
France (FR) 0.921 0.079 Slovakia (SK) 0.060 0.940
Germany (DE) 0.114 0.886 Slovenia (SI) 0.062 0.938
Greece (EL) 0.196 0.804 Spain (ES) 0.749 0.251
Hungary (HU) 0.247 0.753 Sweden (SE) 0.204 0.796
Ireland (IE) 0.279 0.721 Tirkiye (TR) 0.103 0.897

Table 7 lists the distribution of countries in clusters: three countries are in cluster 1, and
25 are in cluster 2. Table 8 summarizes the information for each cluster. Figure 1 illustrate the
distribution of countries in the two clusters.
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Table 7: Distribution of Countries to Nearest Clusters

Cluster Countries
1 France, Spain, Italy
2 Germany, Austria, Belgium, Bulgaria, Czechia, Denmark, Estonia, Finland, Croatia,

Netherlands, Ireland, Sweden, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Malta,
Poland, Portugal, Romania, Slovenia, Slovakia, Tlrkiye, Greece

Table 8: Summary Statistics of the Variables on the Clusters

Cluster 1 Cluster 2
Variable

MeantSD MeantSD
Excise duty (€ per hl) 1.30+2.26 82.08+125.99
Value added tax (%) 21.00+1.00 21.04+3.06
Protected- des-lgn.atlc?n of origin, protected 384.674208.59 29 36+33.26
geographical indication
Annual EU support to wine industry since 276.00+63.65 11.12417.71

2017 (€ million)

Export amount

8,544,909.00+2,193,813.60 260,140.04£450,533.37
(2020-2021 total) (hl)

Mean+SD: meantstandard deviation.

Figure 1: Distribution of Countries into Two Clusters
Cluster plot
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4. DISCUSSION

The main aim of this study was to find out which EU countries have similar economic
indicators to Turkiye in terms of their wine industry. The findings help to identify which EU
countries have wine industries that are similar to Turkiye, thus aiding in policymaking regarding
how the industry can be developed. A cluster analysis was conducted using data on five key
aspects of the wine industry (excise duties, VATs, financial support from the EU, geographic
protections, and export data).

According to the findings, Turkiye is similar to 24 EU countries in terms of these five
measures. The three remaining countries, Italy, France, and Spain, represent the largest wine
producers in Europe. Although Tirkiye has a similarly suitable geographical location and climate
for wine grape production, with wide coasts and access to the Mediterranean Sea, its wine
industry lags far behind Italy, France, and Spain. This finding indicates that location is not the
only determinant of successful wine production.

Of the 28 countries examined, 15 do not impose an excise duty on wine production
(Austria, Bulgaria, Cyprus, Crotia, Czechia, Germany, Greece, Hungary, Spain, Italy, Luxembourg,
Portugal, Romania, Slovenia, and the Slovak Republic). France, which ranks second in wine
production in Europe, imposes a very low excise duty. These low tax rates help to protect wine
producers and develop the industry. According to EU regulations, VATs on goods and services
should not be less than 15%, and countries are free to increase this rate. All examined countries
impose VATs, albeit at different rates. Only one country, Portugal, imposes a reduced VAT of
13% on table wine, compared to its standard VAT rate. Portugal also has a high volume of wine
exports, a high number of geographic protections on wine, and receives more support from the
EU for wine production, compared to other countries.

France, Spain, and Italy are well known throughout the world for their wines. These
countries also issue a high number of geographical indications and receive a higher than average
amount of support from the European Union for wine production. Unsurprisingly, their wine
export amounts are also much higher than other countries. These countries also compete under
similar conditions. In comparison, countries such as Czechia, Hungary, and the Slovak Republic,
which are smaller than Tlrkiye in terms of size and do not have a Mediterranean climate, have
geographic protections for their wines and are gaining widespread brand recognition. Although
Tirkiye produces and exports wine and has favorable geography for viticulture, it has no
geographic protections. Wine producers in Tlrkiye should take initiatives in this regard, and the
state should support these efforts to benefit the country's economy. For example, the state
could seek more support from the EU. Many member states use EU resources for wine
production.

The closest competitors to Italy, France, and Spain are Greece, Germany, and Romania,
respectively. Among these three countries, Greece has more geographical protections, Germany
has a higher volume of exports, and Romania receives higher than average EU support,
compared to other countries in the same cluster. Future studies should determine the specific
country-level policies and variables that can help identify viable competition for Tirkiye’s wine
industry. Only two clusters were identified in this study, but significant differences exist in the
characteristics of the 25 countries in the first cluster. Determining which of these characteristics
are most important in terms of domestic wine production can help policy makers in Tirkiye
design incentives for vintners and remove barriers to success.
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Recent Advances in Planning Farm Operations through Optimization
Models

Yunus Yildirim?, Aydin Ulucan? , Kazim Baris Atici3
Abstract

Operations Research applications in the agriculture sector have been a research area of high interest for over 50 years. Due to food
security and sustainability concerns in the world, a lot of attention has been given to this area by OR researchers and practitioners
recently. From distribution planning to performance evaluation, a variety of approaches and methods have been applied to a broad
range of agricultural problems. Therefore, many review papers have been published from different points of view to serve both
general and specific academic purposes. In this work, we present a review of the optimization approaches for the planning of farming
operations which aims to optimize agricultural production systems. We use Scopus database to find relevant studies in three
decision areas: crop planning, harvest planning and machinery management. Our review covers 54 papers published between 2002-
2022.

Keywords: OR in Agriculture, Agricultural Production, Farming Operations, Optimization.

Optimizasyon Modelleri Yoluyla Ciftlik Operasyonlarinin

Planlanmasindaki Son Gelismeler

Oz

Tarim sektériinde yoneylem arastirmasi tekniklerinin uygulanmasi, 50 yili agkin bir stredir ylksek ilgi goren bir arastirma alani
olmustur. Diinyada gida givenligi ve stirdurilebilirlik endiseleri nedeniyle, son zamanlarda yoneylem arastirmacilari ve uygulayicilari
tarafindan bu alana daha ¢ok dikkat gekilmektedir. Dagitim planlamasindan performans degerlendirmesine kadar, ¢ok gesitli tarimsal
problemlere uygulanan birgok farkli yaklagim ve yontem goriilmektedir. Bu nedenle, hem genel hem de 6zel kapsamlarda akademik
amaglara hizmet edecek farkli bakis agilariyla hazirlanmis birgok derleme makalesi yayinlanmistir. Bu galismada, 6zellikle tarimsal
retim sistemlerinin iyilestirilmesini hedefleyen giftlik operasyonlarinin planlanmasi igin gelistirilen optimizasyon yaklagimlarinin bir

derlemesi sunulmaktadir. Mahsul planlama, hasat planlama ve makine yonetiminden olusan Ug karar alanindaki ilgili calismalari
bulmak igin Scopus veritabani kullaniimistir. Derlememiz 2002-2022 yillari arasinda yayinlanmis toplam 54 makaleden olusmaktadir.

Anahtar Kelimeler: Tarimda Yéneylem Arastirmasi, Tarimsal Uretim, Ciftlik Operasyonlari, Optimizasyon.
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INTRODUCTION

As the human population grows rapidly, the need for efficient management of agricultural
supply chains (ASC) increases so that healthy food is sufficiently provided with the least negative
impact on the environment. The increasing demand for agricultural products with the public
awareness of healthy consumption and sustainability leads to a trade-off between productivity
and natural resource use. Being the second-largest emitter of greenhouse gas (GHG) emissions
(Intergovernmental Panel on Climate Change (IPCC), 2014), the agriculture sector carries a lot of
concepts to consider when planning the production and distribution of products. Aside from the
sustainability and food security issues, there is a high level of complexity when planning
operations of an agricultural system due to the limits on natural resources and time windows of
each activity.

Mathematical programming approaches have been applied to agricultural operations
since the 1950s (Behzadi et al., 2018). It can be seen that planning models vary in many different
ways such as the product of interest, the planning scope, and the level of the supply chain being
considered. As identified by Ahumada and Villalobos (2009), there are four functional areas of
an ASC that planning models can be grouped into: production, harvest, storage, and distribution.
The decisions such as land allocation, the timing of sowing, and resource allocation are
production decisions whereas the scheduling of agricultural equipment, labor, and
transportation equipment for harvesting activities are considered in the harvesting domain.
Storage and distribution functions involve decisions like in the other supply chain planning
problems except for the models that emphasize timeliness costs when perishable products are
chosen (Ahumada & Villalobos, 2009).

The review in the current work is concentrated on research that focus on the production
and harvesting areas of ASC both of which involve decisions related to the production of crops
at the producer/farmer level. At this level, a coutious planning is necessary since agricultural
production involves many time-sensitive operations like sowing, weeding, fertilizing and
harvesting. Each of these operations creates a complex system requiring too many decisions and
limitations to be considered simultaneously by the decision maker. Operations Research
discipline certainly provides analytical tools to these decisions. The review presented in this
paper provides an overview of the tools and problem areas in this domain.

The paper is organized as follows: Section 1 gives an overview of the previous review
articles related to operations research applications in agriculture and states the scope of this
review. In Section 2, descriptive information is given including the distribution of studies by year,
methodology and decision area. Decision areas are explained in subsections of Section 3, giving
detailed information regarding the problem types in the reviewed research.

1. OPERATIONS RESEARCH IN AGRICULTURE

The use of Operations Research (OR) methods in agricultural operations has a long history
of research leading to many literature reviews conducted with various purposes. Planning
models in the agriculture sector dates back to the 1950s as observed by Glen (1987) who made
the first review in this domain. The work covers the papers published until 1985 which include
farm planning models on crop and livestock production. The reviewing efforts have been carried
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out by other researchers with contributing topics such as farm planning models under
uncertainty (Hardaker et al., 1991), multicriteria analysis for agricultural resource management
(Hayashi, 2000), and modeling approaches for crop planning (Lowe & Preckel, 2004). A
distinctive review by Lucas and Chhajed (2004) compiles the research with location analysis
problems mainly for selecting warehouse and processing plant locations. As of the 1990s, the
variety of agricultural problem types has increased due to the research stream becoming
widespread. This trend has led to the pivotal work of Ahumada and Villalobos (2009) which
presents the most comprehensive review of OR in agriculture to its date. As they pointed out, a
shift toward supply chain planning models becomes more frequent in the literature compared
to the previous trend of farm planning models. This new trend comes with the perishability
concept due to the need for responsiveness to avoid food waste. However, they concluded that
these models have a shortage of real-life applications mainly because of the complexity and the
difficulty of coordination between ASC actors although having a high potential for savings in
costs. A vast number of review papers have been published after 2010, but their primary focus
is on supply chain management rather than farming operations which has more typical aspects
of agricultural production. Another review brought by Bochtis et al. (2014) outlines the current
advances in agricultural machinery management as a contribution to farming operations
planning literature. The research covered by their review is categorized into five selected
problem types which are capacity planning (strategic), task time planning (tactical), scheduling
(operational), route planning (operational), and performance evaluation. All tasks except the
performance evaluation models are related to the planning of production and harvest functions
of an ASC. As far as we know, the most recent and extensive review is made by Nematollahi and
Tajbakhsh (2020) covering 247 papers in the field of agricultural supply chain management with
an emphasis on sustainability. They distinguish from the preceding review papers by their
perspective on sustainability and underline that sustainability has become a main topic in most
of the recent works. Even though their main keyword in the paper collection process is "supply
chain”, they found out a significant number of papers (84) deal with production-related
problems alongside a research stream with a specific concentration on farming operations like
crop rotation and harvest planning. Since there is an abundance of review papers examining the
works that consider the agricultural supply chain as a whole, we present a different point of view
representing the optimization models for farming operations related to production. Therefore,
this study only covers the planning models for farm-level activities that require strategic, tactical,
and operational decision-making.

2. DESCRIPTIVE INFORMATION ON THE REVIEW

In this study, we utilize the Scopus database for studies that focus on optimizing the
production system of crops at the farm level. As discussed in Section 1, the previous reviews
reveal that there are three main decision areas in the production level of agricultural supply
chains which are crop planning, agricultural machinery management, and harvest planning.
Based on that, the keywords used in the initial search are ‘farm planning’, ‘farming operations’,
‘farm level operations’, ‘crop selection’, ‘crop rotation’, ‘agricultural machinery’, ‘harvest
planning’” with and without the word ‘optimization’. In the collection process, studies that cover
the planning of the agricultural supply chain and studies conducted only for evaluation and
controlling the production system are excluded from the review. Additionally, we use forward,
and backward snowball search techniques based on previous literature reviews and studies
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found in the initial search to find more papers in accordance with our scope. Finally, our review
consists of 54 papers in total published between 2002 and 2022.

As shown in Fig. 1, the publication rate of farm-level Operations Research papers in the
last five years are increasing especially in 2015, 2017, and 2021. This reveals that there is no
shortage of research interest regarding the optimization of farm level production systems even
though supply chain planning is becoming a more prominent research focus in the relevant
literature. Farm-level production planning is mostly assessed for crop farming compared to
livestock products due to the high variety in types of crops (Heidari et al., 2021). Also, the effects
of crop rotation strategies, agricultural machinery performance, and fertilizing options are
adding more complexity to the system in terms of yield. As a result, our review involves only
crop production which focuses on the different aspects of agricultural production (crop,
machinery, and harvest planning). The distribution of papers by decision areas is shown in Fig.
2. As the results reveal, crop planning is the most addressed issue as the crop types chosen for
the problem are without any limitations by agricultural machinery usage or harvesting time
windows.

Figure 1: Publications by Year
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In the reviewed papers, there is diversity in terms of methodology, objectives assessed in
the problem, and uncertainty in the parameters. This difference is understandable mainly
because of the unpredictable nature of the agricultural environment. Fig. 3 shows the
distribution of optimization methods among the reviewed papers by numbers. The methods
chosen for the study are mostly affected by the problem characteristics in terms of objective,
uncertainty, and the variety of decision variables. Mixed-integer programming is the most used
method in the studies (18), however high number of decisions considered in the problems
increase the difficulty of solving them, which is associated with NP-hard problems in the
literature. This led to the common use (17 studies) of relaxation methods, metaheuristics and
evolutionary algorithms. In the case of uncertainty, the most preferred methods in the review
are stochastic programming (Albornoz et al., 2019; Avanzini et al., 2021; Huh & Lall, 2013), non-
linear programming (Cortignani & Severini, 2012; Harel et al., 2022) and mixed-integer
programming (Filippi et al., 2017; Radulescu et al., 2011). While most of the studies have a single
objective in the problem, there is a significant number of papers (15) dealing with problems with
multiple objectives. The most frequently used method found in this context is goal programming
(Ahodo et al., 2019; Biswas & Pal, 2005; Fasakhodi et al., 2010; Lopez-Baldovin et al., 2017; Pal
etal., 2009; Pal et al., 2010; ), linear programming (Annetts & Audsley, 2002; Behera et al., 2015;
Savin et al., 2014) and mixed-integer programming (Jami et al., 2021; Radulescu et al., 2011;
Wang & Huang, 20223a; Varas et al., 2020; Wang & Huang, 2022b).

Figure 3: Distribution by OR Methods

LP
GP
NLP
MIP
SP

Others
0 2 4 6 8 10 12 14 16 18

Abbreviations: LP: Linear Programming; GP: Goal Programming; NLP: Non-linear Programming;
MIP: Mixed Integer Programming; SP: Stochastic Programming; Others: Relaxation Methods,
Metaheuristics and Evolutionary Algorithms.
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3. DECISION AREAS IN AGRICULTURAL PRODUCTION MANAGEMENT

As the previous literature reviews reveal, there are three main decision areas of farm-
level operations that OR researchers have focused on: crop-related decisions, agricultural
machinery management, and harvest planning. All these decision areas aim to improve the
performance of an agricultural production system in different ways and different planning
scopes. There are examples of strategic, tactical, and operational planning in studies assessing
crop planning and machinery management, but harvest planning usually involves problems at
the operational level. In the following sub-chapters, problem types in each decision area are
explained with examples.

3.1. Crop Planning

Crop production planning is defined as the selection of crops to be grown and the area
and resources to be allocated for each crop (Glen, 1987). Although this problem has a long
history of research, there is no shortage of work regarding crop planning (23 papers) in our
review with different aspects. Crop planning usually involves two types of problems at its core:
crop allocation and crop rotation. Crop allocation is defined as the determination of the portion
of land to be occupied by different crop types (Wijnands, 1999). This problem is caused by
different soil types in land and the price fluctuations of crops in the market. On the other hand,
crop rotation is a different issue which is defined as the selection of a crop sequence in the same
piece of land for a fixed period (Leteinturier et al., 2006). This strategy is practiced mainly to
protect yield and soil health by preventing pest infestation and crop diseases. Fig. 4 presents a
crop plan with 4 crop types, each of which has its percentage of land as a result of a crop
allocation problem. If the decision maker tries to create a cropping sequence, for example
producing maize-soybean-wheat crop sequence after sunflower in the black areas, then it is a
crop rotation problem. Generally, crop planning studies assess both problems together as also
seen in our review (16 papers), there are exceptions solely on crop allocation (Albornoz &
Zamora, 2020; Biswas & Pal, 2005; Filippi et al., 2017; Huh & Lall, 2013; Pal et al., 2009; Pal et
al., 2010; Wishon et al., 2015), crop rotation (Annetts & Audsley, 2002; Capitanescu et al., 2017)
and land-use crop planning in which Guan et al. (2017) model only to find the optimal allocation
of land to sugarcane production while applying flow shop scheduling into agricultural production
stages.

Figure 4: Representation of a Crop Plan

wheat

maize

sunflower
soybean

Source: Dury et al., 2012
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Several studies deal with the timing of operations like cultivating, sowing, fertilizing, etc.
with crop planning to avoid waste and to choose crops that fit the current schedule. These
studies also involve machine-related decisions like the number of machines of different types
(Ahodo et al., 2019; Annetts & Audsley, 2002), assignment of machines to operations (Biswas &
Pal, 2005; Filippi et al., 2017; Pal et al., 2009; Pal et al., 2010), and reservation of machinery level
to farmlands (Guan et al., 2017). In addition to machinery, the mentioned studies also aim to
find the optimal level of labor while other studies assess labor requirements without machinery
decisions (Bhatia & Rana, 2020; Fasakhodi et al., 2010; Montazar, 2011; Wishon et al., 2015).

There are different approaches considered for integrating the sustainability context in
crop planning studies, but they can be grouped into two main branches: crop maintenance and
irrigation management. Studies covering crop maintenance mostly involve minimizing chemical
usages such as herbicides and pesticides and applying fertilizer at the right amount and the right
time to avoid nitrate leaching (Ahodo et al., 2019; Annetts & Audsley, 2002; Lépez-Baldovin,
2017). Nitrate leaching is known as the process of moving nitrate anion downwards in the soil
which is caused by improper usage of chemical nitrogen fertilizers (Padilla et al., 2018). This
phenomenon leads to the contamination of water resources which is avoided in the relevant
studies. The availability of water resources is taken into account by other researchers by adding
constraints to the models to keep water resources sufficient for multi-period agricultural
production (Fasakhodi et al., Huh & Lall, 2013; 2010; Montazar, 2011). There are also examples
of assessing both sustainability issues (Biswas & Pal, 2005; Pal et al., 2009; Pal et al., 2010;).
These environmental restrictions are imposed by European Union’s Common Agricultural Policy
(CAP) along with other sustainability indicators seen in our reviews such as revenue inequality
(Cortignani & Severini, 2012; Pakawanich et al., 2021) and crop diversification (Galan-Martin et
al, 2015). All the articles that are interested in crop planning problems in our review are listed
in Table 1.

Table 1: Research on Crop Planning

Research Operation Machinery  Sustainability Optimisation
Scheduling Decisions Issues Method
Annetts and Nitrate .
R Linear
Audsley, + + Leaching, Programmin
(2002) Herbicide Use J g
Biswas and + Fertilizer and Goal
Pal, (2005) Water Usage Programming
Pal et al. . Fertilizer and Goal
(2009) Water Usage Programming
Pal et al. + Fertilizer and Goal
(2010) Water Usage Programming
Fasakhodi Water
Goal
etal., Resources Programmin
(2010) Sustainability & &
Montazar, Re\/svjtffges Non-linear
(2011) Sustainability Programming
. Fertilizer and
Radulescu L. . .
ot al Pesticide Mixed-integer
v Application Programming
(2011)
Rate
Cortignani Water Non-linear
and Resources Programming
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Severini, Sustainability
(2012) and Revenue
Inequality
Huh and Stochastic
Lall, (2013) ) Programming
Alfandari et Land Space Branch-price-
l., (2015) Consumption and-'cut
al Algorithm
Crop
Galan- Diversification Linear
Martin et and Programming
al., (2015) Preservation
of Grassland
Santos et Land Space Braan;:—cp)l:ice—
al., (2015) Consumption Algorithm
Wishon et Mixed-integer
al., (2015) i Programming
Capitanescu Greenf.\ogse Mixed-integer
etal., Gas Emissions Programming
(2017) and EU CAP
Filippi et al., Mixed-integer
(2017) ) Programming
Guan et al., Mixed-integer
(2017) i Programming
Pesticide Use,
Lopez- Nitrate
. Leaching, Multi-criterie
Baldovin, R
Water Usage, Programming
(2017)
Crop
Diversification
Ahodo et - Goal
al., (2019) Herbicide Use Programming
Albornoz et Stochastic
al., (2019) i Programming
Albornoz
and Decomposition-
Zamora, based Heuristic
(2020)
Bhatia and .
Linear
Rana, ) Programming
(2020)
Pakawanich Priority-based
priority-based
eztoazl.i i max-min
( ) Heuristic
Telles et al., Land Space Mixed-integer
(2021) Consumption Programming

From the modelling perspective, it is seen that multi-objective programming methods
are the most used modelling techniques in crop planning problems such as goal programming,
linear programming, mixed-integer programming and multi-criteria programming. Because
these problems involve strategic and tactical decisions of agricultural production which should
consider multiple aspects of farming. In the studies using goal programming, profit
maximization, land utilization and production achievement are the most addressed goals with
some additions like machine-hour, manpower, water supply and fertilizer requirement. There
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are also some exceptions with the rest of these methods like minimization of environmental
outcomes with linear programming (Annetts & Audsley, 2002), risk minimization with mixed-
integer weighted goal-programming (Ahodo et al., 2019) and crop rotation goal with multi-
criteria programming. In problems with single objective, mixed integer programming is the most
widely used modelling approach since most of the goals mentioned earlier are addressed with
no relaxation or analysed in multiple models. For example, Radulescu et al. (2011) compare the
results of three separate MIP models with the objectives of environmental risk minimization,
return maximization and financial risk minimization. In most studies, optimization software
alternatives are enough to solve the MIP problem but there are some examples of strict models
that have proven NP-hard. In these cases, branch-and-price-cut algorithms are mostly preferred
(Alfandari et al., 2015; Santos et al., 2015) while other approaches like simulated annealing
meta-heuristic is also used (Guan et al., 2017). In some studies, the methodology differs in
accordance with uncertainty being considered. These studies tackle the issue of price and yield
uncertainty with a stochastic programming approach (Huh & Lall, 2013; Albornoz et al., 2019).

3.2. Machinery Management

In a farm-level production system, agricultural machinery and equipment are essential in
almost every stage of growing a crop from cultivating to harvesting. Being a significant part of
any farm’s annual costs, machinery investment is the second largest investment in farm planning
following real estate investments (Kay et al., 2008). In the review, there are 18 papers dealing
with problems involving agricultural machinery management, and they are presented in Table 2
with highlighting aspects. Unsurprisingly, different problem types can be seen in the studies due
to different costs incurred by machinery such as investment costs, operating costs, and fuel
costs. Regarding investment costs, selection problems are first seen according to the technical
requirements of the problem considered. In the study of Camarena et al. (2004), we see a
machinery selection model for a multi-farm system to match the machinery choices with
different field sizes in order to complete all the operations in time. Similarly, Mohamed et al.
(2017) takes the same problem for a multi-crop farm system with a different objective of
minimizing the number of tractors as much as possible. In this research area, Sgrensen et al.
(2014) explore the problem of tillage system selection which requires different combinations of
plowers and cultivators. They address environmental issues since each tillage system affects the
soil differently and requires different tractor powers arising a need to consider GHG emissions.
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Table 2: Research on Machine Management

Operation  Harvesting Sustainability Optimisation
Auth Problem T
uthors Scheduling  Decisions roblem Types Issues Method
Machi Mixed-int
Camarena et al. (2004) + + ac |r'1ery - Ixec-in eger
Selection Programming
Sggaard and Sgrensen, . . Selection of i Non-linear
(2004) Machinery Sizes Programming
Bochtis and Optlmlzatlon of Mixed-integer
Vougioukas, (2008) ) ) On-field Track ) Programmin
& ’ Movements € &
Verlinden and Van . . Infield Logistics ) Mixed-integer
Oudheusden, (2009) Planning Programming
Optimization of
A |
Bakhtiari et al., (2012) - - On-field Track - n.t C.o 0|.ﬁy
Optimisation
Movements
Savin et al., (2014) - - Maximization of Waste Reduction Linear .
Harvester Rentals Programming
. Energy Inputs . .
Tillage Syst Mixed-int
Sgrensen et al., (2014) + - fhage YS em and GHG preain eger
Selection o Programming
Emissions
Routing and A New (Harvest
Amiama et al. (2015) - + Machinery - Sillage) Decision
Selection Tool
Edwards et al., (2015) + - Fleet Management - Tabu Search
Sethanan and ) N Infield Logistics i Particle Swarm
Neungmatcha, (2016) Planning Optimization
Mohamed et al., . ) Machinery ) Mixed-integer
(2017) Selection Programming
. e Energy Inputs Clarke and
Infield L
Rodias et al., (2017) - - nfield o.glstlcs and GHG Wright Savings
Planning . .
Emissions Algorithm
Tillage System Hunt-Wilson
Amaefule et al., (2018) - - Selection - Model
Turner et al., (2019) ) . Infield Lo.g|st|cs ) Dlssrete Event
Planning Simulation
Jami et al., (2021) - + Fleet Management - M|xed—|nteger
Programming
Wang and Huang, Mixed-integer
- - Fleet M -
(2022a) eet Management Programming
Wang and Huang, . . Routing and Fleet ) Mixed-integer
(2022b) Management Programming
. Back Propagation
Mach
Zhang et al., (2022) + - achinery - Neural Network

Maintenance

Algorithm

The objective of minimizing operating and fuel costs leads to another kind of problem
group involving in-field logistics management. It encompasses the optimization of machinery
movement on the field, routing decisions, and dispatching/allocating decisions. There are
examples of on-field track movement optimization in the review (Bochtis & Vougioukas, 2008;
Bakhtiari et al., 2012) and their main objective is to find the best headland pattern for the
operating vehicles which minimize the total non-working distance traveled on the fields. These
patterns represent the headland turnings of vehicles switching positions from one track to the
next. Fig. 5 shows examples of headland-turning types of agricultural vehicles. We have
reviewed some papers dealing with the in-field routing of vehicles to minimize the
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transportation costs between the fields and the depot. Amiama et al. (2015) deal with this
problem along with the machinery selection decisions which affects the routing decisions.
Verlinden and Van Oudheusden (2009) model the routing of combine harvesters for a crop-
harvesting operation with penalty costs for additional turnings. They try to present a model that
can be used for the programming of autonomous vehicles. Sethanan and Neungmatcha (2016)
explore this problem for sugarcane field operations which gained a technological development
turning manual harvesting into mechanical harvesting. In the study of Rodias et al. (2017), a field
area coverage model is presented assessing the effects of automated navigation systems on the
reduction of energy consumption to reduce the environmental effects of in-field logistics. The
work by Turner et al. (2019) assesses the different harvest rates of wheat and corn for the
routing of the same types of harvesters and transporters, which increases the complexity of the
problem compared to a single crop type farm. In-field logistics planning also involves fleet
management problems which deal with the dispatching of different machines to multiple
consecutive tasks and multiple farms. Edwards et al. (2015) tackle this problem with the field
readiness concept which requires vehicle dispatching done when fields are ready to be
cultivated. This is an issue that is caused by different weather conditions and soil characteristics.
Jami et al. (2021) manages a fleet of transporters in their study with resting time consideration
which is dependent on the assigned job. Shared agricultural machinery also is a concept that
draws attention lately in this context since multiple farms share a fleet of vehicles due to
increasing costs of buying and operating costs of machines (Wang & Huang, 2022a; Wang &
Huang, 2022b). Zhang et al. (2022) address a new kind of problem of scheduling maintenance
operations of combine harvesters which is stated as critical for the timing of harvest and the
yield.

Figure 5: Headland Turnings of Agricultural Vehicles
(A) (B) (C)

Source: Bochtis et al., 2019

Methodological pattern of machine management studies differs from crop planning
mainly because of objective singularity. Due to this fact, there is no goal programming approach
in the reviewed studies while mixed-integer programming is the most frequent (8) method for
modelling. There are two bi-objective exceptions among them both of which try to minimize the
total costs and the average completion time at the same time (Jami et al., 2021; Sethanan &
Neungmatcha, 2016). A similar bi-objective system can be seen in the study of Savin et al., (2014)
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with a linear programming approach. There is a non-linear programming approach in the study
of Sggaard and Sgrensen, (2004) since they involve a non-linear cost function in the objective
and non-linear constraints in the model. In the rest of the studies, we identified that more
sophisticated methods are chosen as their problem focus is on operational planning like on-field
route planning and dispatching agricultural vehicles in day-to-day operations. Methods in this
context are ant colony optimization (Bakhtiari et al., 2012), Tabu Search (Edwards et al., 2015),
particle swarm optimization (Sethanan & Neungmatcha, 2016), Clarke and Wright savings
algorithm (Rodias et al., 2017) and back propagation (BP) neural network algorithm (Zhang et
al., 2022) in our review.

3.3. Harvest Planning

Harvesting decisions are usually considered at an operational level due to being the last
stage of the production process on the farm level but they also involve factors like scheduling
and machinery capacity and allocation which are included in tactical decision-making. In the
reviewed literature, we identified 13 articles mainly focused on harvest planning with some
additional considerations related to crop planning and machinery management. The studies are
listed in Table 3 with summarizing information.

The most frequently addressed problem in the studies is the scheduling of harvesting
operations to achieve the best quality in the harvested product while minimizing the costs in the
whole process. This issue is usually considered a problem in the case of high perishability rates,
for example managing a vineyard or an apple orchard. In these studies, a quality/cost function
is used as an objective which is expected to prevent waste in the yield. Expectedly, these
problems are usually crop-specific since every crop has its quality loss function. In the works of
Ferrer et al. (2008), Arnaout and Maatouk (2010), and Varas et al. (2020) there is a wine grape
harvest planning problem which includes the scheduling of operations, labor allocation and the
routing of harvesting units (manual workers, harvesters) decisions with the aim of achieving best
wine quality at the least cost. Bohle et al. (2010) and Avanzini et al. (2021) deal with the same
problem with the novelty of considering the deteriorating effect of weather uncertainty on labor
productivity and grape quality. The same approaches can be seen in other products such as sugar
cane (Jena & Poggi, 2013), olive oil (Herrera-Caceres et al., 2017), wheat (He et al., 2018) and
fruit production (Gomez-Lagos et al., 2021).

A different approach is presented by Albornoz et al. (2021), who explore the results of
integrating harvest planning with zone delineation which is normally done before harvest
planning to distinguish management zones. The authors state that the traditional approach to
this problem is a hierarchical one, and by testing the integrated approach they report that the
integrated approach gives better results in terms of total harvest cost. The integrated approach
is also taken by Solano et al. (2022) for the decisions of crop planning, crop maintenance, and
harvesting in banana production. Similarly, they report significant reductions in waste and
production costs. Mechanization in harvesting methods creates different research topics as in
the work of Harel et al. (2022) who compare the performance of human workers with the robotic
harvesters in a sweet pepper harvesting operation. Their findings suggest that the capabilities
of robotic harvesters are promising but still need improvements to reach the point of economic
feasibility.
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Table 3: Research on Harvest Planning

. Labor . Machinery I Optimisation

Authors Scheduling Allocation Routing Decisions Highlights Method
Ferrer et al. . . + + Quality/cost Maximization in ~ Mixed-integer
(2008) Wine Grape Harvesting Programming
Arnaout and Quiality/cost Maximization in New
Maatouk, + + + ) Wine Grape Harvesting Heuristics
(2010)
Bohle et al., + + + + Prolézz'z:;ii;r};y\f\/ﬁrl;z?r;pe Robust
(2010) . Optimization

Harvesting
Jena and . N . i Quality/cost Maximization in ~ Mixed-integer
Poggi, (2013) Sugar Cane Harvesting Programming
H:l-:'rrera- Quality/cost Maximization in ~ Mixed-integer
Cdceres et al, * * * ) Olive Harvesting Programming
(2017)
He et al., ) . + + Minimization of Harvest Tabu Search
(2018) Period in Wheat Production
Varas et al., N N . . Quality/cost Maximization in ~ Mixed-integer
(2020) Wine Grape Harvesting Programming
Avanzini et al., ) . ) ) Effect of Weather on Labor Stochastic
(2021) and Grape Quality Programming
Albornoz et al., Irltegr.anon of Zone Mixed-integer
(2021) + + - - Delineation an.d Harvest Programming
Scheduling

Gomez-Lagos N . . . Quality/cost Maximization in GRASP
etal., (2021) Multiple Orchards Metaheuristic
Glinder et al., . ) ) ) Quality/cost Maximization in Evolutionary
(2021) a Multi-crop System Algorithms
Harel et al., . . N N Comparing Humans and Non-linear
(2022) Robots for Harvesting Fruit Programming
Solano et al., Integration of Sowing, Crop Non-linear

(2022)

Maintenance, and Harvesting

Programming

In harvest planning studies, there is a similar methodological framework when
compared to machine management studies because of the similarity in planning scope and
objective singularity. Mixed-integer programming again is the most preferred (5) among
modelling methods with non-linear programming (Harel et al.,, 2022; Solano et al., 2022),
stochastic programming (Avanzini et al., 2021) and robust optimization (Bohle et al., 2010) in
the cases of uncertainty. MIP modelling has proven NP-hard in the rest of the papers; therefore,
we see a new heuristic approach is proposed in the study of Arnaout and Maatouk (2010) along
with other known approaches such as tabu search (He et al., 2018), GRASP metaheuristic
(Gémez-Lagos et al., 2021) and evolutionary algorithms (Giinder et al., 2021).

4. CONCLUSION

In this study, we present a different review of planning problems in the agricultural supply
chain within the scope of Operations Research at farm-level. The papers reviewed exhibit
specific characteristics of agricultural production at the farm level and focus on the details of
crop production compared to the supply chain models which focus on the integration and
coordination of actors from a broader perspective. We identify three main decision problem
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domains and explain their differences by giving details about the operations considered in each
group.

An important finding that can be drawn from the review is that some research
incorporates more than one decision area. Pairings like crop-machinery planning (Annetts &
Audsley, 2002; Sgrensen et al., 2014) and machinery-harvest planning (He et al., 2018; Sethanan
& Neungmatcha, 2016) exist in the literature. Fig. 6 shows this intersection between decision
problems by numbers. Findings show that the integration of machinery management and
harvest planning is studied mostly while crop-machinery and crop-harvest pairings are studied
less. To the best of our knowledge, there is no optimization approach for the integration of crop,
machinery, and harvest decisions all together. As Ekman (2000) points out, there is an
interaction between the machinery system and optimal crop rotation. In fact, the compatibility
issue of agricultural machinery regarding soil type, fertilizing option, and crops to be sowed and
harvested makes all these decisions interconnected. Therefore, integrated planning models
involving multiple stages of production (cultivating, sowing, weed controlling, harvesting) and
decision problems (crop and machinery selection) can get more attention in future work.

Figure 6: The Intersection of Decision Areas in the Review

Machine Management

14

We identify some product-related characteristics among the problem types because of
their nature. For instance, while crop planning models have been implemented for both
perishable and non-perishable product types, there is a tendency to choose perishable products
(especially grapes) among researchers in developing harvest planning problems. On the other
hand, machinery management models seem to be more applicable to non-perishable products
since most agricultural machinery (especially harvesters) are needed for grain (wheat, barley,
oat, etc.) and other crops (sugarcane, cotton, corn, etc.) that require special equipment.
Nevertheless, the mechanization in all agricultural production stages increases rapidly which has
a potential to lead to new opportunities in optimization models for the planning of more
machine-oriented and more diverse crop production systems.
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alfabetik sirayla yazilmalidir. Dergi ve derlemelerdeki makalelerin sayfa numaralari
belirtilmelidir.
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Metin ici alintilama ve kaynak gosteriminde, APA (American Psychological Association)
kaynak sitili kullanilmahdir. Metin igi alinti ve atiflar APA 7.versiyona gore yapiimalidir.
Bazi 6rnek durumlar asagida verilmistir. Diger durumlar icin asagidaki baglantidan
yararlanabilirsiniz:

American Psychological Association. (2020). Publication Manual of the American
Psychological Association (7th ed.). Washington, DC: APA. https://apastyle.apa.org/

Kaynaklara atiflar, metin icinde acilacak ayraglarla yapilmalidir. Ayrag icindeki sira soyle
olmahdir: Yazar(lar)in soyadi, kaynagin yili, sayfa numaralari.

APA 7'ye gore 1 veya 2 Yazarli atiflar icin metin ici her alintida yazar isimleri dahil
edilmelidir.

APA 7’ye gore 3 veya daha fazla yazarli atiflar icin metin igi ilk atif dahil olmak Gizere her
atifta (ilk yazar, vd., yil) seklinde atif verilmelidir.

Karsilasilabilecek farkli durumlar séyle 6rneklenebilir:

....... ifade edilmistir (Wilson, 2011).

...... ifade edilmistir (Watson ve Hassett, 2003).

..... belirtilmistir (Wollmann vd., 2012).

ingilizce makaleler igin (Wollmann et al., 2012).

Dogrudan alintilarda sayfa numarasi belirtilmelidir.

...... Dollery (20084, s.15) ileri stirmektedir.
...... (Wollmann vd., 2012, 5.126).

Tiizel Yazarl Calismalar

ilk atif

(Turkiye istatistik Kurumu [TUIK], 2020)
(World Trade Organization [WTO], 2020)

ikinci ve sonraki atiflar
(TUiK, 2020)
(WTO, 2020)

Alinti ciimle igerisinde yapiliyorsa

ik atif

Tirkiye istatistik Kurumu (TUIK, 2020)
World Trade Organization (WTO, 2020)

ikinci ve sonraki atiflar
TUIK (2020)
WTO (2020)
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Kaynak Gosterimi
Dergiler:
e APA 7 sirimine gére makaleler i¢in kaynak gosterimi genel olarak asagidaki gibidir.
e Yazarin Soyadi, Yazarin Adinin ilk harfi., ikinci Yazarin Soyadi, Adinin ilk Harfi & Uglincii

yazarin soyadi, adinin ilk harfi (Yil). Makalenin basligl. Derginin Adl, cilt(sayi), sayfalar.
https://doi.org/xx.xxx/yyyy

e APA 7’ye gore ¢alismanin bashginin ilk harfi buyuk, digerleri kigik olmalidir. Dergi
adlarinin ise ilk harfleri biylk olmalidir.

e Cilt numarasi italik, sayl numarasi ise normal punto ile yazilmalidir.

e Kaynakcada, asagidaki 6rneklenen bicim kurallarina uyulmalidir:
Tek Yazarli Makale
Goldsmith, M. (1993). The Europeanisation of local government. Urban Studies, 30(4), 683-699.
iki Yazarli Makale

Hayfield, T., & Racine, J. S. (2008). Nonparametric econometrics: The np package. Journal of
Statistical Software, 27, 1(32). http://www.jstatsoft.org/v27/i05/

Kitaplar:

Panara, C., Varney, M. (2013). Local government in Europe: The 'Fourth Level' in the EU
Multilayered System of Governance. Routledge.

Derlemeler: Krugman, P. (1995). The move toward free trade zones. In P. King
(ed.), International Economics and International Economic Policy: A Reader. McGraw-Hill, Inc.,
163-182.

Pollitt, C., & Bouckaert, G. (2003). Evaluating public management reforms: An international
perspective. In H. Wollmann (ed.), Evaluation Public-Sector Reform: Concepts and Practice in
International Perspective. Edward Elgar Publishing, Inc., 12-35.

Diger Kaynaklar:

Tlrkiye Cumhuriyet Merkez Bankasi (2014). Kredi karti islemlerinde uygulanacak azami faiz
oranlari. Basin Duyurusu. 05.01.2020 tarihinde https://www.tcmb.gov.tr adresinden erisilmistir.

Veri Tabani:

Tirkiye istatistik Kurumu (2020). Gelir ve yasam kosullari arastirmasi [Veri Seti].
https://data.tuik.gov.tr/Bulten/Index?p=Gelir-ve-Yasam-Kosullari-Arastirmasi-Bolgesel-
Sonuclari-2020-37405
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Guide for Authors

The articles sent to the journal should be prepared in accordance with the following rules.
Articles that do not meet the format requirements will not be evaluated. Articles should be
prepared according to the template given in the link.

https://dergipark.org.tr/tr/download/journal-file/25053

First Submission

¢ The submitted article should not have been previously published and should not be in the
process of being evaluated in any journal.

e The article is the Journal's , without adding the name(s) of the author(s) and without any
phrases to identify the author(s) in the article.

¢ The author(s) can follow the current status of the article on DergiPark.

e Authors should send a title page with their articles in which the names of the authors have
been deleted. The title page should include the name of the article, the names of all authors,
contact information and ORCID numbers, responsible author, author contributions, conflict of
interest, ethics committee approval, if any, and financial support information.

* The article should be in accordance with research and publication ethics. The originality report
of the article obtained by using plagiarism detection software (iThenticate, Turnitin etc.) should
be uploaded to Dergipark together with the article. The total similarity rate excluding the
bibliography should be below 20%, and similarity with a single article should be below 4%.

¢ Ethics committee approval is required for all kinds of research conducted with qualitative or
quantitative approaches that require data collection from participants by using survey,
interview, focus group work, observation, experiment and interview techniques. If "Ethics
Committee Approval" is required for the research; In the “Materials and Methods” section of
the article, information regarding the approval of the Ethics Committee (name of the ethics
committee, number and date of the approval document) should be stated. Studies without
ethics committee approval will not be evaluated.

e Studies that have previously been presented at a conference and whose full text or extended
summary have been published are not considered.

e In case the article is accepted and published, the author(s) is deemed to have accepted the
transfer of copyrights to Hacettepe University, and no royalties are paid to the author(s).

¢ All authors are required to include their ORCID® numbers in the articles submitted to our
journal.

¢ Authors who submit articles to our journal for evaluation are deemed to have accepted to act
as referees for other articles in our journal.
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Revisions

¢ Authors who are asked to revise their articles after the peer-review process are required to
upload the new version of the article to the system within one month. Additional time may be
requested if the scope of revisions is large.

¢ A file with a list of changes made should be sent along with the revised file. The referee's
response file should be made separately for each referee's evaluation, and the answers and
corrections made in response to each comment made by the referees should be shown
separately. The revised article is not sent to the referees before this file is sent.

Manuscript Preperation

* The article can be in Turkish or English. In each article, just below the main title, there should
be an abstract of 150-200 words in Turkish and English, including the purpose and importance
of the article, the methodology applied, the main findings and possible policy recommendations.
Under the Abstract, there should be at least three and most six keywords/keywords that will
guide the article's place in the literature. The English title, abstract, main text and keywords
should be presented at a high language level that is easily understandable by a global audience.
The article should be written in the order of Main Title, Abstract, Keywords, Article Text, Notes
and Bibliography.

¢ The article, including the bibliography and endnotes, should not exceed 8,000 words, should
be arranged in an A4 size Word file with 2-line spacing, 3 cm from the left, 3 cm from the right,
3.5 cm from the top and 4 cm from the bottom.

 Tables and figures should be titled and numbered. Titles should be above tables, figures, and
graphics. References should be written under tables, figures, and graphics. Vertical lines should
not be used in table drawings, and horizontal lines should only be used to separate headings.

¢ Decimal fractions in numbers should be separated by periods. The sequence number to be
given to the equations should be placed in parentheses on the right of the page. If the derivation
of the equations is not clearly shown in the article, the derivation process should be given on a
separate page for the evaluation of the referees.

¢ Subheadings of the article should be written in lowercase letters, the first letter being
uppercase, bold and starting from the left margin.

¢ Footnotes should be added at the end of the article, before the bibliography.
Citations and References

¢ All sources cited in the text should be cited in the bibliography, and uncited sources should not
be included in the bibliography. References should be written in alphabetical order by surname
on a separate page. Page numbers of articles in journals and reviews should be specified.

e APA (American Psychological Association) reference style should be used for in-text citation

and reference. In-text citations and references should be made according to APA version 7.
Some example cases are given below. For other cases, you can use the link below:
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American Psychological Association. (2020). Publication Manual of the American Psychological
Association (7th ed.). Washington, DC: APA.https://apastyle.apa.org/

e References should be made with parentheses to be opened in the text. The order in
parentheses should be: Author(s) surname, year of reference, page numbers.

¢ According to APA 7, for citations with 1 or 2 Authors, the names of the authors should be
included in each in-text citation.

¢ According to APA 7, for citations with 3 or more authors, each citation should be cited as (First
author, et al., year), including the first in-text citation.

Examples of different situations that may be encountered are as follows:
...... has been expressed (Wilson, 2011).

...... has been expressed (Watson & Hassett, 2003).
..... specified (Wollmann et al., 2012).

Page numbers should be indicated in direct quotations.
...... Dollery (2008a, p.15) argues.

...... (Wollmann et al., 2012, p.126).

Studies by Institutions

First reference

(Turkish Statistical Institute [TUIK], 2020)

(World Trade Organization [WTO], 2020)

Second and subsequent citations

(TUIK, 2020)

(WTO, 2020)

If the quote is in a sentence

First reference

Turkish Statistical Institute (TUIK, 2020)

World Trade Organization (WTO, 2020)

Second and subsequent citations

TUIK (2020)

WTO (2020)

References

Journals:

e According to the APA 7 version, the references for the articles are generally as follows.

Author's Surname, Author's First Letter., Second Author's Surname, First Letter & Third Author's
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Surname, First Letter (Year). The title of the article. Name of Journal, volume (issue),
pages.https://doi.org/xx.xxx/yyyy

¢ According to APA 7, the first letter of the title of the study should be capitalized and the rest
should be lowercase. The first letters of the journal names should be capitalized.
¢ The volume number should be written in italics and the issue number should be written in
normal font.

¢ In the bibliography, the following exemplary format rules should be followed:

Single Author:

Goldsmith, M. (1993). The Europeanisation of local government. Urban Studies, 30(4), 683-699.
Article by Two Authors:

Krugman, P., & Venables, A.J. (1995). Globalization and the inequality of nations. The Quarterly
Journal of Economics, 110(4), 857-880. https://doi.org/10.2307/2946642

Books:

Panara, C., & Varney, M. (2013). Local government in Europe: The 'Fourth Level' in the EU
Multilayered System of Governance. Routledge.

Compilations:

Krugman, P. (1995). The move toward free trade zones. In P. King (Ed.), International Economics
and International Economic Policy: A Reader (pp. 163-182). McGraw-Hill, Inc.

Shah, T. H. (2018). Big data analytics in higher education. In S. M. Perry (Ed.), Maximizing social
science research through publicly accessible data sets (pp. 38-61). 1GI Global.

Other Resources:

Central Bank of the Republic of Turkey (2014). Maximum interest rates applicable to credit card
transactions. Press Release. Retrieved September 5, 2014-6 from https://www.tcmb.gov.tr

Database:

Turkish Statistical Institute (2020). Income and living conditions survey.

https://data.tuik.gov.tr/Bulten/Index?p=Gelir-ve-Yasam-Kosullari-Arastirmasi-Bolgesel-
Sonuclari-2020-37405152
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