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OZET

Bu ¢alismanin amaci, i¢ Anadolu Bélgesinde Ankara, Eskise-
hir, Kayseri ve Sivas illerinde 2016 yilinda Geng Cift¢i Proje-
si’nde hayvan yetistiriciligi faaliyet alanina (biiyiikbas, kiiciikbas,
aricilik ve kanatli) bagvurmus ve bu destekten yararlanmig islet-
melerde destegin etkilerini arastirmaktir. Incelenen tiim isletme-
lerde desteklemeden faydalandiktan sonra destek kapsamindaki
konu hakkinda {iiretim bilgi ve tecriibenin arttif1 belirlenirken,
ozellikle kiiciikbag ve ar1 yetistiriciligi yapan isletmelerde bu
alanda ileriye doniik iimit ve beklentilerinin olumlu yonde gelisti-
gi goriilmiistiir. Bliylikbas ve kanatli {liretimi yapan isletmeler ise
ireticiler tarafindan beklenilen etkinin goriilmedigi, is yiiklerinin
arttig1 belirlenmistir. Destek alan dort hayvancilik isletmesi grup-
lar1 arasinda en fazla memnuniyet; kiigiikbag hayvancilik yetistiri-
ciligi yapan isletmelerde goriilmiistiir. Destek i¢in bagvurdugu
faaliyet alaninda ilk kez iiretime baslayacak olanlar ile halihazirda
tiretimde bulunan isletmelerin desteklemeler bakimindan ayr1 ayri
degerlendirilip hibe edilecek hayvan sayilarinin bu gruplandirma-
ya gore dagitilmasi, destekle birlikte ilk kez tiretime baslayanlara
daha kapsamli teknik egitimin verilmesi ve proje kapsaminda da-
gitilacak hayvan irklarinin yoreye uygun olarak se¢ilmesi proje-
nin basarisinin artmasinda etkili olacaktir.
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ABSTRACT

Effects of Young Farmer Project Support on the Development of
Livestock Breeding

The aim of this study is to investigate the effects of the support in the
enterprises that applied to the livestock raising activity field (bovine,
ovine, beekeeping and poultry) in the Young Farmer Project in the pro-
vinces of Ankara, Eskisehir, Kayseri and Sivas in the Central Anatolia
Region in 2016 and benefited from this support. After benefiting from
the support in all the enterprises examined, it was determined that the
production knowledge and experience about the subject within the sco-
pe of the support increased. It has been observed that the future hopes
and expectations in this field have developed positively, especially in
ovine and beekeeping enterprises. It was determined that the effect
expected by the producers was not seen and the work-load increased in
the bovine and poultry production enterprises. The highest satisfaction
among the four livestock business groups receiving support; observed in
ovine breeding enterprises. It can be suggested that the number of ani-
mals to be given away should be distributed according to this grouping,
by evaluating the first-time production in the field of activity for which
they applied for support and the enterprises already in production in
terms of supports. In addition, providing more comprehensive technical
training to those who started production for the first time with the sup-
port and choosing the animal breeds to be distributed within the scope
of the project according to the region will be effective in increasing the
success of the project.
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1. Giris

Kirsal gog, kirsal alanlarda yasayan insanlarin
yeni yasam alanlarina tasinmasi olup daha ¢ok kir-
dan kente, sanayi bolgelerine dogru gerceklesmek-
tedir (Sav ve Sayin, 2018). Tiirkiye’de kirdan kente
gb¢, 1950’1 yillarda sanayi devrimi ile baglamis ve
hala da artarak devam etmektedir. Bu yasanan gog;
tarimsal {iretimde calisacak geng isgiiclinlin azalma-
s1, terk edilen arazilerin atil bir sekilde kalmasi, ta-
rimda iiretim ve verimin diismesi, kirsal yoksullu-
gun artmasi gibi bir¢ok sorunu da beraberinde getir-
mektedir (Yalgin ve Kara, 2016). Bu kapsamda
kentlere gociin azaltilmasi i¢in ozellikle de geng
ciftcilerin kirsal alanda tutulabilmesi 6nemli hale

gelmistir (Caglayan ve ark., 2020).

Geng ciftci kavrami her iilkede farkli tanimlan-
maktadir. Ornegin; Avrupa Birligi’nde (AB) geng
ciftci; 40 yasindan kiiglik veya 5 yildan fazla iiretim
faaliyetinde bulunmayan kisi olarak tanimlanmakta
iken Amerika Birlesik Devletleri'nde (ABD) ise
genellikle geng ciftci yerine "ciftcilige baslama"
kavrami kullanilmaktadir. Bu kavram; yas siniri
gozetmeksizin 10 yildan daha kisa bir siire Once
ciftcilige baslayanlar1 kapsamaktadir (Adamowicz
and Szepeluk, 2016). Tiirkiye’de de geng ¢iftci; kir-
sal alanda ikamet eden 18-40 yas araliginda olan ve
tarimsal faaliyet gOsteren veya gostermek isteyen
gercek kisiler olarak tanimlanmaktadir (Anonim,
2016).

Konuyla ilgili yapilan c¢aligmalar incelendi-
ginde; Besen ve ark. (2021) TR61 Bolgesi’nde,
Altintag ve ark. (2020) TR83 Bolgesi’nde, Dogan
ve ark. (2018) TR71 Bolgesi’nde faaliyet goste-
ren dreticilerin geng cift¢i projesi desteklerinden
yararlanmalarin1 etkileyen faktorleri arastirmis-
lardir. Alkan ve Ozkan (2020) Antalya ilinde
geng ciftci projesi uygulamasinin stirdiirtilebilirlik
durumunu incelemisler, Caglayan ve ark. (2020)
Izmir ilinde geng ¢iftci programinin farkli faaliyet
alanindaki hayvan yetistiricileri acisindan deger-
lendirmislerdir. Berk ve Armagan (2019) Nigde
ilindeki geng ciftcilerin sorunlarini, kente gog et-
me egilimlerini incelemisler, Unakitan ve Basa-
ran (2018) Tekirdag ilinde geng ¢iftci projesinden
yararlanan Ureticilerin proje hakkindaki goriisleri-
ni inceleyerek projenin etkilerinin kalici olabil-

mesi i¢in Onerilerde bulunmuslardir.

Literatiirde; Geng Ciftci Projesi Desteklerine
yonelik farkli illerde yapilan caligmalar bulun-
makla birlikte; arastirma kapsaminda yer alan il-
lerde (Ankara, Eskisehir, Kayseri ve Sivas) geng
ciftci projesinin hayvansal iiretim desteklerinden
yararlananlar iizerindeki etkisine yonelik ¢alisma-
lara rastlanilmamistir. Bu c¢alisma ile arastirma
kapsaminda yer alan illerde destekten yararlanan
iireticilerin bu projeden memnuniyet durumlari-
nin ve destek aldiklar1 faaliyet alaninda yasadik-
lar1 sorunlarin belirlenmesi ile desteklemelerin
hangi faaliyet alanlarinda daha etkili oldugunun

ortaya konulmasi1 amag¢lanmustir.

4/86



TARHAN et al. /Eurasian Journal of Agricultural Economics 1(2): 1-17

EURASIAN JOURNAL OF
AGRICULTURAL ECONOMICS

Academic Journal

2. Materyal ve Metot

Calismanin ana materyalini; I¢ Anadolu Bélge-
sinde Ankara, Eskigehir, Kayseri ve Sivas illerinde
2016 yilinda Geng Cift¢i Projesi’nde hayvan yetis-
tiriciligi faaliyet alanina (biiyiikbas, kiigiikbas, ari-
cilik ve kanatli) bagvurmus ve destekten yararlan-
mis 87 iireticiden yliz yiize anket yoluyla toplanan
veriler olusturmaktadir. Anket ¢aligmasi 2019 yilin-
da yapilmis olup calismada desteklerden yararlanan
tireticilerin 2018 yilina ait verileri kullanilmustir.
Calisma kapsaminda yer alan illerde hayvan yetisti-
riciligi proje konusunda destekten yararlanan 670
geng c¢iftci iizerinden drnekleme yapilmistir. Ornek
bliytikliigliniin tespitinde asagidaki formiil kullanil-
mistir (Yamane, 1967).

N#*g?

(N-1)*D* + &

n=

n : Ornek hacmi
N : Popiilasyondaki birim sayisi

s : Standart sapma

d : Kabul edilebilir hata orani

t : Calisilan giiven araligina ait tablo degeri

Anket sonuclarindan elde edilen veriler ta-
nimlayicr istatistikler, ¢capraz tablolar, frekans ve
yiizde dagilimlar kullanilarak degerlendirilmistir.
Ayrica geng giftcilerin destek projesinden mem-
nuniyet diizeylerinin belirlenmesinde 10’lu puan-
lama skalasindan ve hibe yoluyla verilen destek-
lemelerin etkisinin ortaya konulmasinda 5°1i Li-
kert tipi O6l¢eklendirme ydnteminden yararlanil-

mistir.
3. Arastirma Bulgular1 ve Tartisma

Calisma alaninda geng ¢ift¢i desteginden ya-
rarlananlarin %60,9’unu kadinlar, %39,1’ini ise
erkekler olusturmaktadir. Arastirma kapsaminda-
ki %
29,89’unun 36-40 yas araliginda ve %42,53’linlin

dreticilerin yas ortalamasit 33 olup
de ortaokul mezunu oldugu belirlenmistir (Tablo
2). Caglayan ve ark. (2020), izmir ilinde yaptikla-
11 calismada geng ciftcilerin ortalama 32 yasinda
ve destek alanlarin %85’inin kadin oldugunu be-
lirtirken, Besen ve ark. (2021), TR61 bolgesinde
yiirtittiikleri ¢alismada destekten yararlanan geng
ciftcilerin ortalama yasinin 28 oldugunu, %
50’sinin de ortaokul egitim diizeyine sahip oldu-
gunu belirtmislerdir. Basaranoglu ve Yilmaz
(2020), Isparta ilindeki geng ¢iftgilerin yas ortala-
malarmin 28 ve ortalama egitim gordiikleri stire-
nin 11 y1l oldugunu bildirmisglerdir. Desteklerden
faydalanan geng ciftgilerin biiylik oranda kadin-
lardan olusmasi; bu destekleme kapsaminda bas-
vuru degerlendirme kriterlerinde kadin iireticilere
art1 puan verilerek pozitif ayrimcilik yapilmasiyla

aciklanabilir.
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Tablo 1. 2016 yilinda geng ¢ift¢i projesi desteginden yararlanan ve hayvancilik faaliyetinde bulunan {ireticilerin illere
gore dagilimi

Geng Ciftci Projesi Desteginden Yararlananlar
iller Biiyiikbas hayvan yetis- | Kiigiikbas hayvan yetis- | Ar1 ve ar1 lirlinleri | Kanath yetistiri- Topl
tiriciligi tiriciligi yetistiriciligi ciligi opfam
Ankara 11 3 2 0 16
Eskisehir 10 3 2 0 15
Kayseri 11 3 2 0 16
Sivas 19 6 9 6 40
Toplam 51 15 15 6 87
Tablo 2. incelenen isletmelerdeki iireticilerin yas ve egitim durumu (%)
. Yas Egitim
Isletme . Universite
Gruplart | 20-25 | 26-30 | 31-35 | 36-40 | *41-+ | Toplam | Ilkokul | Ortaokul | Lise | (6nlisans- | Toplam
lisans)
Biiyiikbag 15,69 | 2549 | 33,33 | 19,61 | 5,88 | 100,00 | 37,25 47,06 13,73 1,96 100,00
Kiigiikbag 20,00 { 20,00 | 13,33 | 33,34 | 13,33 [ 100,00 | 60,00 33,33 6,67 - 100,00
Aricilik 13,33 6,67 13,33 | 60,00 | 6,67 | 100,00 | 46,67 20,00 | 26,67 6,66 100,00
Kanatli 16,67 | 33,33 - 33,33 | 16,67 ] 100,00 - 83,33 16,67 - 100,00
Ortalama 16,09 | 21,84 | 24,14 | 29,89 | 8,04 | 100,00 | 40,23 42,53 14,94 2,30 100,00

* Calisma 2016 yilinda geng ¢iftgi desteginden yararlanmuis tireticilerle yapilmis olup anket verileri 2018
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Ureticilerin geng ciftci proje destegi ile iiretime
baslama durumu Tablo 3’te gosterilmistir. Buna
gore geng ciftcilerin %68,97’si destekten dnce de
ayni faaliyet alaninda iretim yaptigimi, %31,03’0
ise destekle birlikte iiretime basladigini belirtmistir.
Dogan ve ark. (2018), geng ciftcilerin %74,6’sinin,
Besen ve ark. (2021) %98,6’siin 6nceden de ¢iftci-
lik yaptigin1 belirtmislerdir. Altintas ve ark. (2020),
destekten yararlanan ireticilerin %65,83’{iniin bu
hibe programi sayesinde iiretime bagladigini bildir-
mislerdir. S6z konusu destek projesi ile halihazirda
iiretime devam eden geng ciftcilere iiretim materya-
li saglanarak isletmesini bliylitme firsati verildigi
gibi ilk defa hayvansal iiretime baslayanlar icin de

tesvik edici etkisinin oldugu gorilmustiir.

Geng ciftcilerin projeden haberdar olma sekil-
leri Tablo 4’te gosterilmistir. Biiyiikbas hayvanci-
likla ugrasan geng ciftcilerin %39,22si, kiiclikbas
hayvancikla ugrasanlarin %46,67’si ve aricilik faa-
liyetinde bulunanlarm %53,33’{i bu program Il/ilge
Tarim ve Orman Miidiirliigii'nden duydugunu belir-
tirken, kanath yetistiriciliginde bulunan geng ¢iftci-
lerin %66,66’s1 ise ¢evredeki kisilerin bilgilendir-
mesiyle hibe destek programindan haberdar oldugu-

nu belirtmistir.

Calisma alanindaki iireticilerin programdan
internet/TV gibi teknolojik haberlesme kaynaklari
sayesinde haberdar olma durumu %16 seviyesin-
de iken, Alkan ve Ozkan (2020), Antalya ilindeki
geng ciftcilerin %53,5’inin internet/TV/gazete vb.
yoluyla projeden haberdar oldugunu belirlemis-

lerdir.

Caglayan ve ark. (2020), geng ciftcilerin %
27,5’inin destek programinmi Il/ilge Tarim ve Or-
man Midiirliigii’nden ve yine %27,5’inin de ya-
kin ¢evresinden duydugunu bildirmislerdir. Gedik
(2019), Tekirdag ilinde yaptig1 ¢aligmada geng
ciftcilerin  %27,4’liniin hibe programmi Il/1lge
Tarim ve Orman Miidiirliikleri’nden duydugunu
belirtmistir. S6z konusu projenin uygulayict biri-
mi olan Tarim ve Orman Bakanlhg 1l/ilce Teski-
latlarinin projenin yayiminda etkili oldugu goriil-

mektedir.
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Biiyiikbas hayvancilikla ugrasan geng giftcile-
rin %41,18’1, kiiclikbas hayvancilik faaliyetinde
bulunan iireticilerin %40°1, aricilik ve kanath yetis-
tiriciligi yapan geng ciftcilerin de %66,67’s1 kendi
istekleriyle destege basvurduklarin1 belirtmistir.
Ortalamalar incelendiginde; iireticilerin kendi istegi
ile destek basvurusunda bulunmasi durumu ilk sira-
da yer alirken, esinin Onerisi ikinci sirada ve ¢evre-
deki diger kisilerin onerisi de tiglincii sirada yer al-
maktadir (Tablo 5). Alkan ve Ozkan (2020), geng
ciftcilerin %57,48sinin hibe destegi alma basvuru-

suna kendilerinin karar verdigini bildirmislerdir.

Geng ciftcilerin %55,17’si tarimsal faaliyeti
siirdiirmek i¢in masraflarim1 kendi imkanlariyla
karsiladigini belirtirken, %32,18’1 kendi ailesinin
destek oldugunu, %9,2’si de kredi kullandigini
belirtmistir. Biiylikbas hayvan yetistiricilerinin %
50,98’1, kiiglikbas hayvan yetistiricilerinin %
86,67’si ve aricilik faaliyetinde bulunan geng cift-
cilerin %46,66’s1 kendi olanaklariyla tiretim mas-
raflarini karsiladigini belirtirken, kanatli yetistiri-
ciliginde bulunan iireticilerin %66,67’si masrafla-
11 karsilamada ailesinin destek oldugunu ifade
etmistir (Tablo 6). Ozellikle kiigiikbas hayvanci-
lik isletmelerinde tiretimin siirdiiriilebilirligi i¢in
gerekli finansmanin biiyiik oranda isletmenin 6z
kaynaklarindan saglandigi, kredi kullaniminin ve

bor¢lanmanin olmadig tespit edilmistir.

Tablo 3. Ureticilerin geng ¢iftci proje destegi ile iiretime baglama durumu (%)

Destekten once de iiretim ya- Destekle birlikte iiretime basla- Tool
Faaliyet Alam panlar yanlar oplam
Frekans % Frekans % Frekans %

Biiyiikbas 38 74,51 13 25,49 51 100,00
Kiiciikbag 9 60,00 6 40,00 15 100,00
Arl 10 66,67 5 33,33 15 100,00
Kanatli 3 50,00 3 50,00 6 100,00
Toplam/Ortalama 60 68,97 27 31,03 87 100,00
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Tablo 4. Ureticilerin geng ¢iftci projesinden haberdar olma sekli (%)

Faaliyet Alanlar
Destekten haberdar Biiyiikbag hay- Kii¢iikbas hay- Ortalama
olma sekli vancilik vancilik Aricihik Kanath
Frekans % Frekans % Frekans % Frekans % Frekans %
ITige Tarim ve Orman 20 |3922 7 46,67 8 53,33 1 1667 36 | 4138
Midiirligi
Cevredeki kisilerin bilgi- 9 17,65 2 13,33 2 13,33 4 66,66 17 19,54
lendirmesi
Aile bireylerden birinin o |17es| 2 1333 3 [200] B 14 | 16,00
bilgilendirmesi
Internet 7 13,72 20,00 1 6,67 11 12,64
Mubhtar 4 7,84 1 6,67 1 16,67 6 6,90
Televizyon 2 3,92 1 6,67 3 3,45
Toplam 51 100 15 100 15 100 6 100 87 100
Tablo 5. Ureticilerin geng ¢ift¢i projesine basvuru kararlarinda etkili olan kisi/kurum (%)
Faaliyet Alanlari
Destek basvurusunda Biiyiikbas hay- Kiiciikbas hay- Ortalama
etkili olan Kkisi/kurum vancihik vancihk Aricihik Kanath
Frekans % Frekans % Frekans % Frekans % Frekans %

Kendi istegi 21 41,18 6 40,00 10 66,67 4 66,67 41 47,13
Esinin Onerisi 16 31,37 3 20,00 1 6,67 20 22,99
Cevredeki diger kisilerin | -, 7,85 3 2000 | 2 1333 2 333 11 | 1264
Onerisi
[l/Tlge Tarim ve Orman
Midiirliigii’niin yonlen- 5 9,80 3 20,00 1 6,67 _ _ 9 10,34
dirmesi
Hang:(i'ekl diger kisilerin 5 9.80 - - 1 6,66 - 6 6.90
Onerisi
Toplam 51 100 15 100 15 100 6 100 87 100
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Tablo 6. Ureticilerin hibe destegi aldig1 faaliyet alaninda iiretimi siirdiirmek igin masraflarini karsilama sekli (%)

Faaliyet Alanlan
Uretim masraflarim Biiyiikbas hay- Kiiciikbas hay- Ortalama
karsilama sekli vancihk vancihik Aricihik Kanath
Frekans % Frekans % Frekans % Frekans % Frekans %

Kendi imkanlariyla 26 50,98 13 86,67 7 46,66 2 33,33 48 55,17
Ailesinin destegiyle 17 33,33 2 13,33 5 33,33 4 66,67 28 32,18
Kredi kullanimi 7 13,73 _ B 1 6,67 _ B 8 9,20
Hane d1$11.1daki akrabala- 1 1,96 | 6.67 > 2.30
rin destegiyle — — — —

Vadeli alimlar yoluyla 1 6,67 1 1,15
Toplam 51 100 15 100 15 100 6 100 87 100

Uretim bilgi ve tecriibenin artmasi
Is yiikiiniin artmas1
Resmi kurumlarla ilefisimin artmast
Hayvan-kovan sayismm artmasi
Destekler konusundaki farkmdalifmm artmasi
Insanlar ile olan iletigsiminin artmas1
Yasadifi yere baglilifmm artmast
Borclarmm artmasi
Isletmeyi sahiplenmesinin artmasi
Ozgiiveninin artmas1
ileriye doniik fimit ve beklentilerinin artmas1

Tarimsal iiretim konusundaki kararlara katiliminin artmasi
Gelirinin artmast

Kisisel harcamalarmm artmasi
Ekonomik bagimsizlifinm artmast
Birikiminin artmasit
Teknoloji kullanim diizeyinin artmasi
Ailesine gelir yoniiyle bagimlilifinm azalmasi
Alet-ekipman miktarmin artmasi
Istihdam ettigi kisi sayismin artmasi

0,0 0,5

Lo 1.5 2,0 25 3,0 3.5 40 45 5.0

Sekil 1. Biiylikbas hayvancilik faaliyetinde bulunan {ireticiler tizerinde geng ¢ift¢i desteklemelerinin etkisi (

1-Hig katilmiyorum 2-Katilmiyorum 3-Kararsizim 4-Katiliyorum 5-Kesinlikle katiliyorum)
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Sekil 2. Kii¢iikbas hayvancilik faaliyetinde bulunan iireticiler tizerinde geng ¢ift¢i desteklemelerinin etkisi

(1-Hig katilmiyorum 2-Katilmiyorum 3-Kararsizim 4-Katiliyorum 5-Kesinlikle katilryorum)

Uretim bilgi ve tecriibenin artmasi
Ozgiiveninin artmas1

Gelirinin artmast

Is yiikiiniin artmas1
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Isletmeyi sahiplenmesinin artmasi
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Hayvan-kovan sayismm artmasi
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Teknoloji kullanim diizeyinin artmasi
Ailesine gelir yéniiyle bagimliliZinm azalmasi
Alet-ekipman miktarmin artmasi

Birikiminin artmasit

Borclarmm artmasi

Istihdam ettigi kisi sayismin artmasi
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Sekil 3. Aricilik faaliyetinde bulunan iireticiler lizerinde geng cift¢i desteklemelerinin etkisi

(1-Hig katilmiyorum 2-Katilmiyorum 3-Kararsizim 4-Katiliyorum 5-Kesinlikle katilryorum)
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Biiytikbas hayvancilik isletmelerinde geng ¢ift-
¢i desteklemelerinin etkisi Sekil 1°de gosterilmistir.
Geng ciftei desteklemesiyle birlikte oncelikli olarak
biiylikbag hayvan yetistiriciliginde bulunan {iretici-
ler, biiyiikbas hayvan yetistiriciligi konusunda bilgi
ve tecriibelerinin arttigini, hayvan sayisindaki artisa
bagl olarak is yiiklerinin fazlalastigini ve resmi ku-
rumlarla daha fazla iletisim kurduklarini belirtmis-
lerdir. Ureticilerin istihdam ettigi kisi sayisinn, alet
-ekipman miktarinin, teknoloji kullanim diizeyi vb.
seceneklerinde ise geng ¢ift¢i proje desteginin etki-

sinin bulunmadig: belirlenmistir.

Ureticilerin destek aldig1 konu kapsaminda bil-
gi ve tecriibelerinin artmasi, ileriye yonelik iimit ve
beklentilerinin artmasi ve gelirlerinde artig yasan-
mas1 destegin kiigiikbas hayvan yetistiriciligi {ize-
rindeki etkisi bakimindan ©One ¢ikan unsurlardir.
Ureticilerin istihdam ettigi kisi sayisinn, alet-
ekipman miktarinin ve borglarinin artmasinda ise
geng ciftci desteklemelerinin etkisinin olmadig1 be-
lirlenmistir (Sekil 2).

Aricilik faaliyetinde bulunan geng ciftciler
tizerinde hibe destek programinin etkisi incelen-
diginde; ar1 yetistiriciligi hakkinda bilgi ve tecrii-
belerinin artmasi, geng¢ c¢iftcilerin Ozgiiveninin
artmasi ve gelirlerinin artmasi durumu Oncelikli
unsurlar arasindadir. Ayrica ar yetistiricileri; des-
tekle birlikte is yiiklerinin, gelecege yonelik iimit
ve beklentilerinin, isletmeyi sahiplenmelerinin ve
yasadiklar1 yere bagliliklarinin arttigint belirtmis-
lerdir (Sekil 3).

Geng ¢iftgi projesinin kanath yetistiricileri
uizerinde etkili olan Oncelikli unsurlar arasinda;
geng cifteilerin kanatl yetistiriciligiyle ilgili bilgi
ve birikimlerinin artmasi, kanath sayisinin artigiy-
la birlikte is yiiklerinin de artmasi ve bor¢larinin
artmast yer almaktadir. Geng ciftcilerin alet-
ekipman miktarlarinin artmasi, teknoloji kullanim
diizeyinin artmasi, istihdam ettigi kisi sayisinin
artmasi, ailesine gelir yoniiyle bagimliliginin
azalmasi vb. seceneklerinde bu programin etkisi
olmamustir (Sekil 4). Bu sebeple geng ciftci des-
tek programinin kanatl yetistiricilerinin beklenti-

lerini tam anlamiyla karsilamadigi goriilmektedir.
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Calisma kapsamindaki iireticilerin geng ¢iftci
proje desteginden memnun olma durumlart Sekil
5’te gosterilmistir. Bu duruma gore biiylikbas hay-
vancilikla ugrasan iireticilerin %23,53’1 geng ciftci
desteginden ¢cok memnun kaldigini ancak %15,69’u
da destekten hic memnun olmadigint belirtmistir.
Destek kapsaminda biiyiikbas hayvancilik faaliye-
tinde bulunan geng ciftcilerin yasadigi en 6nemli
sorunun, hayvan irkindan kaynaklandigi belirlen-
mistir. Ureticiler hibe olarak verilen biiyiikbas hay-
vanlarin bolgeye adapte olmalarinda sorun yasadik-
larini ifade etmislerdir. Kiigiikbas hayvancilikla ug-
rasan geng ¢iftgilerin %73,33’liik 6nemli bir kismi1
destekten cok memnun olduklarini belirtmistir. Ari-
cilik faaliyetinde bulunan {ireticilerin  %26,67’si
hibe desteginden ¢cok memnun kaldigini belirtmis-
tir. Ancak destekle birlikte aricilik faaliyetine basla-
yanlarin tecriibesiz olmalarindan kaynakli ar1 ka-
yiplar yasadiklar da tespit edilmistir. Ayrica arici-
lik yapilan isletmeler, kovanlarin yerlestirildigi yer-
lerde diger tarimsal faaliyetlerde bulunan komsu
tireticilerinin yaptig1 ilaglamalar nedeniyle de ar1
Oliimlerinin yasandigini belirtmistir. Kanath yetisti-
riciligi yapan geng ¢iftcilerin %33,33’1i destekten

hi¢c memnun olmadigini ifade etmistir.

Destek programindan memnun olmayan ka-
nath yetistiricileri; tavuklarinin hastalandigini ve
telef oldugunu, tavuklarmi besleyebilmek ama-
ciyla yem borcuna girdiklerini, mevcut hayvanla-
rin1 ise sozlesme bitince borglarint ddeyebilmek
icin satmak zorunda kaldiklarini belirtmistir. Cag-
layan ve ark. (2020) kiiclikbas ve ar1 yetistiriciligi
icin hibe alan geng ¢ift¢ilerin memnuniyet diizey-
lerinin oldukea yiiksek oldugunu ancak biiyiikbas
yetistiriciligi i¢in hibeden faydalananlarin hibe
miktar1 konusunda memnuniyet diizeylerinin dii-
siik oldugunu belirtmislerdir. Berk ve Armagan
(2019) geng ciftciler acisindan en 6nemli sorun
alanlariin basinda tiretimden kaynakli sorunlarin
(maliyet, destekleme, pazarlama vb.) geldigini

belirtmislerdir.
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Sekil 4. Kanatl yetistiriciligi faaliyetinde bulunan iireticiler lizerinde geng ¢iftci desteklemelerinin etkisi
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Sekil 5. Ureticilerin geng ¢iftci projesinde destek aldig faaliyet alanindan memnuniyet diizeyleri (%)

(1 Hig¢ memnun degil- 10 Cok memnun)
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4. Sonuc ve Oneriler

Tiirkiye’de geng ciftcilerin kdyden kente goc
etme egilimlerinde, kentin sundugu cazip is firsatla-
r1, egitim olanaklar1 gibi bir¢ok faktor etkili olmak-
tadir. Tarimda genglerin kalmasinin tesvik edilmesi,
kirsalda kadin istthdaminin desteklenmesi, tarimsal
tiretimin siirdiiriilebilirligi, geng ¢ifteilerin girisim-
ciliginin desteklenmesi, kirsal kesimdeki niifusun
gelir diizeyinin yiikseltilmesi, kirsaldaki geng niifu-
sun istthdaminin saglanmasi vb. bircok amaci ger-
ceklestirmek i¢in “Geng Ciftei Proje” Destegi 2016

yilinda uygulanmaya baslamistir.

Calisma kapsaminda, biiyiikbas hayvancilik,
kiiciikbas hayvancilik ve aricilik faaliyet alaninda
destekten yararlanan geng ¢iftcilerin biiyiik ¢ogun-
lugu destek projesini il/llce Tarim ve Orman Mii-
diirliikleri’nden duydugunu, deste§e basvurmada
kendilerinin karar verdigini ve iiretim masraflarini
kendi imkanlartyla karsiladiklarini belirtmislerdir.
Kanatli yetistiricilerinin ise biiyiik bir kismi ¢evre-
deki kisilerin bilgilendirmesiyle destekten haberdar
oldugunu ve masraflar karsilamada kendi ailesinin
destek oldugunu ifade etmislerdir. Desteklemeden
sonra tiim hayvancilik isletmelerinin destek aldikla-
11 konu hakkinda tiretim bilgi ve tecriibelerinin art-
151 belirlenmistir. Ureticilerin geng ciftci destegin-
den memnun olma durumlarma bakildiginda; tim
gruplar icinde en memnun olan treticilerin kiigiik-
bas hayvancilik alaninda destekten yararlanan tireti-

cilerin oldugunu séylemek miimkiindiir.

Biiytikbas hayvancilik ve kanath yetistiricili-
ginde bulunan {ireticiler ig yiiklerinin arttigin1 ve
destekten umduklari etkiyi tam olarak géremedik-
lerini; biiyiikbas hayvancilikta hayvan irklarindan
kaynakli sorunlar yasadiklarini, kanatli yetistirici-
liginde de hayvanlarin bakimi ve beslenmesinde
zorluk c¢ektiklerini belirtmiglerdir. Bu sebeple
memnuniyet diizeyleri daha diisiik olarak tespit
edilmistir. Art yetistiricilerinin ise destekten
memnun olduklar1 ancak aricilikta tecriibesiz
olanlarin ciddi an kayiplarn yasadiklari belirlen-
mistir. Destek icin bagvurdugu faaliyet alaninda
ilk kez tiretime baslayacak olanlar ile halihazirda
iiretimde bulunan isletmelerin desteklemeler ba-
kimindan ayr1 ayr1 degerlendirilip hibe edilecek
hayvan sayilarinin bu gruplandirmaya gore dagi-
tilmasi, destekle birlikte ilk kez liretime baglayan-
lara daha kapsamli teknik egitimin verilmesi ve
proje kapsaminda dagitilacak hayvan irklarinin
yoreye uygun olarak secilmesi projenin basarisi-

nin artmasinda etkili olacaktir.
Tesekkiir

Bu calismada; Tarim ve Orman Bakanligi
Tarimsal Arastirmalar ve Politikalar Genel Mii-
dirliigli (TAGEM) tarafindan desteklenen TA-
GEM/TEPAD/G/18/A8/P3/001
“Kalkinma Destekleri Kapsaminda Geng¢ Ciftci

numarali

Projelerinin Desteklenmesi Hibe Programinin Et-
ki Analizi” isimli projeden elde edilen verilerden

yararlanilmigtir.
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OZET

Tiirkiye uygun iklim kosullar1 nedeniyle ¢ok sayida meyve ve sebze-
de diinya tiretiminde ve ihracatinda 6nemli paya sahiptir. Bu iiriinler ige-
risinde yer alan domates, Tiirkiye’deki sebze tiretiminin %40’ 1indan faz-
lasim1 karsilayan, i¢ tiiketimde de yiliksek tiiketim miktarlar1 nedeniyle
onemli olan ve gida sanayine hammadde saglayan en 6nemli {irlindiir.
Bu ¢alismada, 6nemli ihrag iirlinlerimizden olan domateste iiretimin ilk
asamalarindaki kayiplar incelenmis ve Balassa’nin A¢iklanmis Karsilag-
tirmali Ustiinliikler (AKU) endeksi ile domates ve domates salgasi i¢in
rekabet giicii belirlenmistir. Tiirkiye’de incelenen sebzeler i¢cinde en faz-
la kaybin oldugu iirlin domatestir. Domates tiretiminde 2000-2019 yilla-
11 arasinda kayiplar artmis ve tiretici fiyatlar reel olarak azalmigtir. Tiir-
kiye, domateste 3.19 ve domates salcasinda 5.49 ile rekabet giiciline sa-
hip olmakla birlikte, incelenen donemlerde AKU niin azaldig1 belirlen-
migstir. Ayn1 donemlerde rekabet agisindan 6nemli olan AB’deki 6nemli
tiretici iilkelerin sebze iiretimindeki output/input oranlar1 1.21-1.93, Tiir-

kiye’nin domates iiretimindeki output/input oranlari ise 1.07-1.97dr.
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ABSTRACT

Turkey’s Losses and Competitive Power in Tomato Production

Due to favourable climate conditions in the country, Turkey has a
significant role in global production and export of various fruits and ve-
getables. Included in this list, tomato is a significant product which co-
vers more than 40% of domestic vegetable production in Turkey, is
widely consumed in the domestic market and provides raw material for
the food industry. In this study, the losses in the first stages of the pro-
duction of tomato, one of the most important export items of Turkey,
were examined and the competitive power for tomato and tomato paste
was determined by the Revealed Comparative Advantages (RCA) index
of Balassa. Tomato is the vegetable with the highest rate of losses
among those examined for Turkey. The losses in tomato production inc-
reased in 2000-2019 period and producer prices decreased in real terms.
Despite having comparative advantage figures of 3.19 and 5.49 for to-
mato and tomato paste respectively, it was found out that RCA value of
Turkey decreased in the analysed period. Compared to significant pro-
ducers in EU with the output/input ratios of 1.21-1.93, Turkey has an

output/input ratio of 1.07-1.97 for tomato production.
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1.Giris

Tarim ve gida ekonomisinin birincil gérevi in-
sanlara yeterli miktarda kaliteli, stirekli ve giivenli
giday1 temin etmektir (Meyer et.al., 2018). Artan
diinya niifusu ve tarim iirtinlerinin gida dis1 kullani-
min artmasi kit kaynaklara olan baskiy1 artirirken,
degisen cevre ve iklim kosullar1 da zorlu bir siireg
yaratmaktadir. Ulkeler iiretim miktarlarini ve {iriin-
lerin katma degerlerini artirarak ekonomilerini giic-
lendirmeye ¢alisirken, kalite unsurlar1 ve ortaya ¢i-
kan kayiplar rekabet acisindan kisitlayicit unsurlar
olmaktadir. Tarim iirlinleri ve gidalardaki kayipla-
rin bir kismi Onlenebilir kayiplardir ve hedeflenen
de ekonomik, ekolojik ve sosyal hasarlara neden
olan bu kayiplarin miimkiin oldugunca en aza indi-
rilmesidir (Aunkofer, 2015). Insanlarin tiiketimi
icin hedeflenen miktarin nihai olarak bu amaca
ulagsmamasi ise tiretimde kullanilan kaynaklarin ve
iiretimin ¢evreye olan sulama, giibreleme, iklim
degisikligi gibi etkilerinin uygun bir amag i¢in kul-
lanilmadigin1 gostermektedir. Meyve ve sebze {iriin
grubu Ozellikleri geregi en fazla kayip ve israfin
olustugu iiriinlerdir ve yillik tiretimin yaklasik yari-
sinin tiiketiciye ulasmadigi belirtilmektedir (Selisik,
2021; Ciftgi ve Demirbas, 2020; Tathdil, et.al.,
2013). Bu nedenle, kayiplarin azaltilmasi stratejisi
giderek daha fazla tartisilmakta ve giindem olustur-

maktadir. .

Kayiplar deger zincirinin her agsamasinda or-
taya ¢ikabilmekte ve hasattan baslayarak depola-
ma, tasima, pazarlama ve perakende sektoriine
kadar uzanmaktadir. Bu kayiplara nihai tiiketici-
deki israflar da katildiginda ekonomiyi zorlayici

boyutlara ulasabilmektedir

Gida ve tarim Tirlinleri piyasasinin izlenmesi
ve fiyat istikrarinin saglanmasi amaciyla 2014
yilinda kurulan Gida Komitesi ¢alismalarini yapi-
sal alanlara odaklamis ve burada alinan kararlar
neticesinde c¢esitli yapisal tedbir ve diizenlemeler
yapilmistir. Bunlar; meyve ve sebzede lojistik
stireclerin iyilestirilmesi, lisansh depoculuk siste-
minin gelistirilmesi ve yayginlagtirilmasi, tretici
birliklerinin tesvik edilmesi ve yayginlastirilmasi,
gida piyasalarinda aracilarin denetlenmesi, tarim-
sal finansmana erisimin kolaylagmasidir (TCMB,
2018; TCMB, 2019). Esas itibariyle iirlin piyasa-
larimi belirleyen ve gelismis iilkelerde genellikle
iiretici Orgiitleri olmak tizere 2-3’1i gegmeyen ara-
c1 sayist; Tiirkiye’de bitkisel iirlinlerde 4-5, hay-
vansal 6-7’ye kadar
(Kiymaz ve Sagli 2008; Ozdemir et.al., 2011). Bu

nedenle, genel olarak yiiksek olan iiriin maliyetle-

irtinlerde cikmaktadir

rine ilave olarak araci sayisinin fazlalig ve tiretici
orgilitlerinin zincirde yeterince yer almamasi ne-
deniyle de fiyat artiglar1 hizlanmakta ve bu du-
rumdan treticiler degil aracilar faydalanmaktadir-
lar (GTB, 2017; Keskin et.al., 2014; Kiymaz ve
Sagli, 2008).
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Araci sayisinin fazla olmasi iiriin kayiplarini da
artirmakta ve her asamada maliyete bu iirlin kayip-

lar1 da eklenmektedir.

Bu calismada domates liretiminde deger zinci-
rinin basinda olusan kayiplar dikkate alinmistir;
hasat, tasima, isleme ve depolama asamasinda orta-
ya ¢ikan kayiplarin ekonomik etkileri {izerine odak-
lanilmisgtir. Bu kapsamda, perakende sektorii ve ni-
hai tiiketici diizeyinde ortaya ¢ikan kayip ve israflar

dikkate alinmamustir.

2.Materyal ve Yontem

Calismanin ana materyalini Tiirkiye Istatistik
Kurumu (TUIK), Birlesmis Milletler Gida ve Tarim
Orgiitii (FAO), Uluslararas1 Ticaret Merkezi (ITC),
Avrupa Birligi Ciftlik Muhasebe Veri Ag1 (FADN)
ve Tarim ve Orman Bakanlig1 (TOB) verileri olus-

turmaktadir.

Calisma kapsaminda 2000-2020 yillarina ait
veriler miktar, deger ve oransal ifadeler kullanilarak
incelenmistir. Tiirkiye’nin AB ve 6zellikle Akdeniz
iilkeleri ile rekabet durumu da FADN verileri kulla-
nilarak output/ input (SE 132) verileri ile degerlen-
dirilmistir. Ayrica domates ve domates salcast dis
ticaretinin rekabet giicli bu alanda en ¢ok kullanilan
Balassa’nin  Agiklannmis Karsilastirmali  Ustiinliik
(AKU) endeksi ile belirlenmis ve domates piyasa-
sindaki onemli iilkelerle karsilagtirmali olarak ince-

lenmistir.

Balassa’nin agiklanmis karsilastirmali istiinliikler
(AKU) endeksi (Utkulu ve Seymen, 2004);

AKUij = (Xij/Xj)/(Xiw/Xw)

xjj = Tiirkiye’nin domates / domates salcasi

ithracati

Xj = Tiirkiye’nin toplam ihracati

Xijw = Dlinya domates / domates salcas1 ihracati
Xw= Toplam diinya ihracat1

AKU endeksi 1’den kiiciikse karsilastirmali iis-
tiinliige sahip olunmadigi, 1-2 arasinda ise zayif
karsilagtirmal1 {istlinliik, 2-4 arasinda orta diizey-
de karsilastirmali iistiinlik ve 4’den biiyiik ise
yiiksek karsilastirmali avantaja sahip olundugu
kabul edilmektedir (Duru et. al, 2021; Erkan
et.al., 2015).

3.Arastirma Bulgulari

3.1. Tiirkiye’nin domates iiretimindeki kayip-

lar1 ve iiretim degerlerindeki degisimleri

Tiirkiye’de domates iiretimi 2020 yilinda 13
milyon tonu ge¢mis ve sofralik domates iiretimi-
nin %74.9°u, salgalik domatesin ise %83.1’1 Ak-
deniz, Ege ve Marmara Bolgesinde gerceklesmis-

tir.
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Sofralik domates iiretiminde Akdeniz Bolgesi
(%47.1) ve sal¢alik domateste Ege (%43.7) ve Mar-
mara Bolgeleri (%38.2) 6nemli iiretim merkezleri-
dir. Tiirkiye’de domates iiretiminde alan verimliligi
son 30 yilda 6nemli artis gostererek hektara 43 ton-
dan 71 tonlara kadar ¢ikmasina karsin, halen ABD

ve Ispanya’daki verim diizeylerinden uzaktir (Sekil

1.

Tarimsal Triinlerde verimler kadar kalite ve
kayiplar da 6nem tagimakta ve kayiplarin miimkiin
olan en diisiik diizeyde tutulmasi gerekmektedir.
Ozellikle yas meyve sebze gibi ¢abuk bozulan ve
tasima/depolamas1 zor olan iiriinlerde ise nispeten
yiiksek kayip oranlari ile karsilagilmaktadir. Diinya-
da 2018 y1l1 verilerine gére domateste kayip oranla-
11 yaklasik %38.1 iken bu oran Tiirkiye i¢in %15 ola-
rak gerceklesmistir. Ayni yilda rakip tlkelerdeki
kayip oranlari ise Italya’da %3.0, Ispanya’da %4.8,
Hindistan ve Cin’de ise %7.1 ve %7.5 olarak ger-
ceklesmistir. Kayiplardan sonra geri kalan {iriiniin
diinyada %13.1°1 ve Tirkiye’de %10.2’si ticarete
konu olmaktadir (FAOSTAT, 2021). Aunkofer
(2015) ekolojik sebze yetistiriciliginde kayiplar
iizerine Almanya ve Avusturya’da yaptigi ¢alisma-
da marul ve turpta kayiplarm %25 ile olduk¢a yiik-
sek oldugunu ve bunun %30’unun ise Onlenebilir
kayiplar oldugunu belirtmistir. Ayn1 ¢alismada ke-
reviz (%13.6) ve domateste (%14.5) ise kayiplarin
daha diistik oldugu tespit edilmis ve geleneksel ta-

rim ile ekolojik tarim arasinda ise kayiplar bakimin-

Tirkiye uygun iklim kosullar1 nedeniyle ta-
rimsal liretim g¢esitliliginde ve sebze tariminda
onemli avantajlara sahiptir. Tarimsal {iretimin
¢ikis noktasindaki bu avantajin iyi kullanilmasi
ise tarladan sofraya kadar olan siirecin nasil oldu-
guna bagli olarak degiskenlik gostermektedir.
Tiirkiye’de 2020 yilinda 31 milyon tonu asan top-
lam sebze iiretiminin %42.4’ii domates iiretimin-
den kaynaklanmaktadir. Bu nedenle, sadece do-
mates iiretiminde alinacak tedbirler bile tarimsal
iretim ve kaynaklarin etkin kullaniminda 6nemli
bir fark yaratacaktir. Yillara gore {iriin degerinde
yasanan kayiplar degiskenlik gostermekle birlikte
sebzeler i¢cinde en fazla kaybin ortaya ¢iktig {iriin
olarak domates dikkat ¢ekmekte ve 2015 yilina
kadar %12’lerde olan triin kayiplarinin bu yildan
sonra %16’lara ¢iktigt ve bu diizeyde kaldig:
Tablo 1’den goriilmektedir. Sebze liretim dege-
rindeki kayiplarin paymin da secilmis Onemli
triinler bazinda son yillarda %8’lere ¢iktig1r ve
bunun %70.16’sinin ise tek basina domatesten
kaynaklandig1 goriilmektedir (Tablo 1; Sekil 1).
Izmir ilinde Cift¢i ve Demirbas (2020) tarafindan
yapilan ¢aligmada da iiretim agsamasindaki kayip-
larin {ireticiden satisa kadar olan siirecte domates
icin %9.7 oldugu belirtilmistir. Tathdil et.al
(2013) tarafindan yapilan ¢aligmaya gore de Tiir-
kiye’de gida kayiplarinin en yiiksek oldugu asa-
ma gida zincirinin ilk halkas1 olan {iretim asama-

sidir ve domateste %20 kayip yasanmaktadir.
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Sekil 1. Domates Verimindeki Degisim (ton/ha) (Kaynak: FAOSTAT, 2021)
Tablo 1. Onemli Baz1 Sebzelerde Kayiplar ve Uretim Degerindeki Paylar1 (%)
Sebze
iretim Sebze
Domates | Havue | Hivar Ispa- | Kabak | Patli- Pirasa Taze | Taze | degerinde | iretim
¢ y nak | (sakiz) | can fasulye | sogan | domates | degerinde
kayiplari- | kayipla-
min payt | rin' payr
2000 ] 12.70 10.67 | 11.94 | 12.07 | 12.48 | 11.10f 11.26 | 11.96 | 11.97 4.52 7.33
2005 ] 12.32 10.90 | 11.68 - - - - 11.96 - 4.39 6.05
2010 12.13 10.88 | 11.44 | 11.79] 12.43 [11.03 | 11.35] 12.01 | 11.38 4.57 6.77
2011 ] 12.15 11.05 | 11.56 | 11.91 ] 12.02 | 11.03 | 11.49 | 12.01 | 12.08 4.01 6.55
2012 12.18 11.09 | 11.48 | 11.96| 12.33 | 11.00 | 11.12 | 11.98 | 11.02 4.33 7.02
2013 ] 12.09 11.14 | 1146 | 11.88 ] 12.16 | 10.95| 11.58 | 11.96 | 9.20 4.32 6.81
20141 12.21 11.19 | 11.44 | 11.81] 11.94 1092 11.49 | 11.95 | 10.04 4.41 7.00
2015 | 16.57 10.59 | 11.64 | 11.87] 11.63 | 10.88 | 11.67 | 11.95 [ 11.84 6.02 8.65
2016 | 16.50 10.75 | 11.69 [ 11.83 | 11.87 [10.90 [ 11.55 [ 11.95 ] 12.03 5.68 8.16
2017 ] 16.57 10.55 | 11.60 | 11.69 ]| 11.81 | 10.89 | 11.61 | 11.96 | 12.87 5.81 8.44
2018 ] 16.59 10.70 | 11.60 | 11.78 | 11.71 | 10.93 | 11.65 | 11.95 | 12.67 6.31 8.65
2019 ] 16.57 1042 | 11.53 | 11.64 | 11.51 [10.81 | 11.69 | 11.95 [ 12.72 5.69 8.11

Kaynak: TUIK, 2021.
" Domates, Huyar, Patlican, Taze fasulye, Havug, Ispanak, Kabak (sakiz), Pirasa, Taze Sogan
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Sekil 2. Sebze' Uretiminde Kayiplarin Degeri (%)
' Domates, Huyar, Patlican, Taze fasulye, Havug, Ispanak, Kabak (sakiz), Pirasa, Taze Sogan
Tablo 2. Tiirkiye’nin sebze ve domates iiretiminde yeterlilik derecesi ve kayiplarindaki degisim
Sebze Domates
Yillar Kisi Toplam | Kisi bast Kisi Toplam Kisi basi B/A
basina | Yeterlilik Kayip toplam basina | Yeterlilik Kayip toplam (%)
tiiketim | derecesi' (ton) kayip tilketim | derecesi (ton) kayip (kg/
Ke/yi) | (%) A ke) | Keyi) | (%) B vil)
2008 287.37 10691 | 2,834,810 39.35 119.11 112.00 1,330,992 18.48 46.95
2009 277.37 107.95 | 3,001,115 41.03 113.01 113.81 1,287,221 17.60 42.89
2010 266.92 106.75 | 2,944,307 39.67 105.87 111.85 1,219,033 16.42 41.40
2011 279.17 106.16 | 2,865,599 38.12 114.58 111.62 1,336,449 17.78 46.64
2012 282.10 106.56 | 3,038,956 39.91 117.20 111.21 1,382,126 18.15 45.48
2013 281.63 107.11 | 3,114,770 40.36 119.25 112.29 1,429,532 18.52 45.90
2014 280.54 106.71 | 3,157,956 40.37 119.52 110.83 1,446,526 18.49 45.81
2015 279.61 106.82 | 3,184,075 40.16 118.63 110.77 2,089,931 26.36 65.64
2016 280.99 106.70 | 3,851,965 47.96 116.33 111.31 2,079,489 25.89 53.99
2017 283.08 106.62 | 3,900,687 47.92 116.85 110.75 2,112,672 25.95 54.16
2018 273.97 106.39 | 3,972,331 48.10 109.92 110.56 2,015,918 24.41 50.75
2019 275.56 107.20 | 3,884,045 46.58 114.38 110.75 2,127,964 25.52 54.79

Kaynak: TUIK (2021)
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Diinyada ve Tiirkiye’de en fazla iiretilen ve
ticarete konu olan sebzelerin basinda gelen doma-
tes, ¢ig tiikketimin yam sira gida sanayi i¢in de
onemli bir hammadde olmasi nedeniyle 6ne ¢ik-
maktadir. Tiirkiye kisi bagina yillik domates tiiketi-
minde 100 kg’in tlizerinde tiikketimle Yunanistan ve
Ispanya’nin yaklasik iki kati ve Italya’nim {i¢ kati
bir tiiketime sahiptir (FAOSTAT, 2021). Bu neden-
le, Tiirkiye i¢in sadece ekonomik agidan ve dis tica-
ret baglaminda degil yurt i¢i tiikketimin karsilanmasi
bakimindan da 6nemli bir iirtindiir. Yillik ortalama
2 milyon tonun lizerinde bir kayipla se¢ilmis 6nem-
li tirtinlerdeki kayiplarin %54.8’1 domatesten kay-
naklanmaktadir (Tablo 2). Domates iiretimindeki
yillik kayiplarin %401 bile 6nlenebilse Tiirkiye nin
yillik yaklasik 140 bin ton diizeylerindeki domates
salcas1 ihracati kadar bir miktar ekonomiye kazan-
dirilmis olacaktir. Yine ozellikle gelir diizeyi diisiik
yoksul kesimin Onemli gida maddelerinden olan
sebzelerdeki bu kayiplarin artmasi kisi bagi tiiketi-
min de azalmasina neden olmaktadir (Tablo 2; Se-
kil 3).

Tirkiye kisi basina diisen kayiplar bakimindan
da diinyada en fazla kaybin oldugu iilkedir. FAO
verilerine gore 2018 yilinda Tirkiye’nin ardindan
en fazla kisi basina kaybin oldugu tlkeler Sili (12.7
kg/yil), Portekiz (10.8 kg/yil) ve Tunus (9.9 kg/yil)
olmustur. Ayn1 yilda Ispanya (4.9 kg/yil) ve Italya
(2.9 kg/y1l) Tiirkiye’nin “4’tinden daha az kayipla
rekabet agisindan avantaj saglamistir. Cin ve Hin-
distan ise yilda kisi basina 3.0 kg ve 1.1 kg iiretim
kaybi ile kayiplar bakimindan Tiirkiye’den oldukg¢a

Kiiresel bir sorun olan gida kaybi ve israfi
Tiirkiye’de de gida arz zincirinin tamaminda cid-
di boyutlarda goriilmektedir (Selisik, 2021; FAO
2020). FAO Gida Kayb1 Endeksi, ilk kiiresel gida
kaybi tahminlerini yayimlayarak 2016°da iiretilen
gidanin %13.8’inin tarimsal isletme seviyesinde
yasandigint belirtmektedir (FAO, 2020). Bu ne-
denle, tarimsal iiretimin baslangicinda kayiplarin
kaynaginda onlenmesi iilkeler i¢in oldugu gibi

diinya refah1 agisindan da dnemlidir.

Tiirkiye’de domates iiretimin ilk asamasinda
meydana gelen yillik yaklasik 2 milyon ton kay-
bin iiretim degeri ve bu iretim i¢in kullanilan
alan ve isglicii miktar1 Tablo 3’de verilmistir. Bu-
na gore 2000 yilindan bu yana iiretim kayiplari-
nin degeri artmis ve bu iiretim i¢in kullanilan alan
264.7 bin dekardan 287.4 bin dekara, kullanilan
isgiicii ise 37.6 bin kisiden 40.8 bin kisiye ¢ikmis-
tir. Uretimde kit kaynak olan 287 bin dekar eko-
nomi disina ¢ikmis ve yaklasik 41 bin tarim cali-
saninin emekleri de bosa gitmistir. Bunlarin di-
sinda tarimsal {iretimde kullanilan girdilerin israfi
ve cevreye olan etkileri de diisiiniildiiglinde ka-

yiplarin etkisi ¢ok boyutlu olmaktadir.
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Sekil 3. Kisi Basina Kayiplar (TUIK, 2021)
Tablo 3. Domates Uretim Kayiplarinin Etkileri
} ) Kayiplarm |
Uretim kayiplarinin | Uretim kayiplarinin | Domates tiretim | sebze ekili | Isgiicii kaybr (kisi/y1il)
degeri (TL) degeri ($) kayiplar1 (da) | alandaki pay1 !
(%)
2000 166,124,042 266,350,773 264,656 2.93 37,593.20
2005 527,569,128 393,476,052 247,788 2.77 35,197.12
2010 1,213,769,330 808,983,240 217,229 2.71 30,856.45
2015 1,766,050,930 649,279,562 310,075 3.84 44,044.71
2019 2,872,093,187 506,363,397 287,366 3.64 40,818.97

Kaynak: TUIK, 2021; Karadas ve Giiler, 2021; Keskin et.al., 2010; TEAE, 2001.
'Giinliik ¢alisma siiresi 8 saat, yillik galisilabilir giin sayis1 220 giin ve dekara isgiicii talebi ortalama 250 saat
kabul edilmistir.
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3.2.Domates alt sektoriiniin rekabet giicii

Tiirkiye domates {iiretiminde Cin (%34.7) ve
Hindistan’dan (%10.5) sonra %7.10 pay ile diinya-
nin en bilyiik ticlincii iiretici tilkesidir. Verimdeki
ve iretimdeki artisa karsin ihracatta 2020 yilinda
Meksika (%26.35), Hollanda (%19.38), ispanya (%
10.81), Kanada (%4.63) ve Fransa’dan (%4.49)
sonra %3.15 payla ancak altinci sirada yer alabil-
mistir (FAOSTAT, 2021). Tiirkiye’de tarim {iriinle-
rinin rekabeti s6z konusu oldugunda ilk ifade edilen
isletmelerin kiiciik oldugu ve verimliligin diisiik
oldugudur. Tarimda 6l¢ek ekonomisinin varlig1 ise
iktisadi yazinda hala tartisma konusudur ve iiretilen
iiriine, faktor bilesimine ve faktor piyasalarina erisi-
me gore degisiklik gdstermektedir. Dolayisiyla
emek yogun iiretimde kiicilik isletmeler de avantajl
olabilir ve isletme biiyiikliigline uygun tretim tek-
niklerinin gelistirilmesi ve teknolojik gelismelerin
uyarlanmasi gerekebilir (TIM, 2017). Antalya ilin-
de sera isletmelerinde Bayramoglu et.al (2021) tara-
findan yapilan bir calismada 6l¢cek ekonomilerine
bagli olarak maliyet ve kar avantajinin olugsmadigi
ve isletme Olceklerinin biliylimesine ragmen net
karin biitiin isletme 6lgeklerinde negatif oldugu be-

lirlenmistir.

Tiirkiye Istatistik Kurumunun (TUIK) 2001
yilinda yaptig1 ve agiklanan son tarim sayimina go-
re Tiirkiye’de 5 hektarin altindaki isletmeler tiim
isletmelerin  %64.8’ini ve islenen alanlarin %

21.3’linii olusturmaktadir.

Benzer sekilde AB’de de isletmelerin yakla-
sik 2/3’sini 5 hektardan daha kiigiik isletmeler
olusturmaktadir. Buradaki temel farklilik ise isle-
nen alanlar bakimindan ortaya ¢ikmaktadir.
(TUIK 2021a; Eurostat 2020). AB’de isletme sa-
yilar1 Tirkiye’den 3.5 kat fazla olmasina karsin
islenen alanlarda bu fark yaklagik 10 kat daha
fazladir. Bu nedenle, tarimsal isletmelerin sayisi-
nin azaltilmasi stratejisi yerine tarim alanlarinin
tarim dis1 kullaniminin mutlaka 6nlenmesi, tarim
isletmelerinin biiylimesine katki saglayacak ve

iirtinlerinin rekabeti a¢isindan 6nemli olacaktir.

Literatiirde kiiclik isletmelerin nasil gelisece-
g1, bliyliyecegi ve nasil basarili giiclii isletmeler
haline gelecegi ve gelir imkanlarinin nasil iyiles-
tirilebilecegi tartisiimaktadir (Petrick, 2007). Kii-
ciik isletmelerin ekonomik olmadiklari, rekabet
edemedikleri gibi kars1 goriisler olmakla birlikte,
destekleyici olumlu goriisler de mevcuttur. Bun-
larin en onemlileri fakirlige kars1 koruma sagla-
diklari, gida giivenliginin saglandigi, ¢esitlilik ve
ekolojik fayda sagladigi yoniindeki goriislerdir
(Szumelda, 2011; Anonymous, 2010).
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Kiigiik isletmeler yalnizca ekonomik gelisime
bagli olmayip, uygulanan tarim politikasina, miilki-
yet politikasina ve kiiltiire de baghdir ve gelecekte
kalici olmalar1 ve sagladigi fonksiyonlar1 kirsal
alanlar i¢in 6nemlidir (Anonymous, 2010). Tarim-
sal faaliyette hakim olan kii¢iik tarim isletmelerinin
teknoloji kullanim1 diisiik ve sermayesi yetersizdir.
Tarimsal {iretimde teknolojinin kullanilmasi ve is-
letme biiyiikliiklerinin artmasi ise ancak isletmele-
rin gelirindeki artigla miimkiin olacaktir. Tiirki-
ye’de son yillarda tarim ve gida iirlinlerinde yiiksek
fiyatlar siklikla giindeme gelmekle birlikte Sekil 4
ve Sekil 5’den tiretici fiyatlarinin reel olarak azaldi-
g1 goriilmektedir. Bayramoglu et. al (2020) tarafin-
dan yapilan ¢alismada domates fiyatlarini, domates
ithracat1 ve pazarlama kayiplarinin pozitif ve doma-
tes iiretiminin ise negatif yonde etkiledigi belirlen-

mistir.

Uriin kayiplaria teknoloji, iklim faktorii, iire-
ticinin bilgi ve tecriibesi ve organizasyon kabiliyeti
gibi bircok faktor etki yaparken, fiyatlardaki belir-
sizlik de hasat sonrasi kayiplarin en dnemli nedeni
olarak belirtilmektedir (Cift¢i ve Demirbas, 2020).

Ureticilerin iiretim faaliyetlerini ekonomik
olarak siirdiirebilmeleri ve rekabet edebilmeleri
ise ¢ift¢i eline gecen {irlin fiyatlarinin en azindan
maliyetleri karsilamasi ve ge¢imini saglayacak
kadar da bir karin olugmasina bagli olmaktadir.
Bu maliyet ve iirlinlerin pazardaki fiyatina bagli-
dir.

Tiirkiye’nin ayni iklim kusaginda bulunmasi-
na karsin diger iilkelere gore ¢ikti/girdi oranlarin-
da daha sik inisli ¢ikigh bir durumunun oldugu

sOylenebilir.

Tiirkiye’nin farkli bolgelerinde yapilan ¢a-
lismalar incelendiginde bu oranlarin Akdeniz
Bolgesinde Antalya, Adana ve Mersin illerinde
1.02 ile 2.12 arasinda (Bayramoglu et.al, 2021;
Kargacier, 2020; Sipahioglu, 2014; Ozkan et.al
2011, Rad ve Yarsi, 2005) oldugu ve Ege Bolge-
sinde ise Mugla’da Oriik ve Engindeniz (2019)
tarafindan yapilan ¢alismadaki verilere gore 1.31-

2.49 arasinda oldugu anlagilmaktadir.
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Tarim ve Orman Bakanliginin degisik zaman-
larda yaptig1 maliyet calismalarinda da benzer so-
nuglarin elde edildigi goriilmektedir (TOB, 2020;
Balc1 et.al 2017; Balct ve Koral 2014; Keskin,
2011). Tablo 5’den AB’nin 6nemli sebze lireticisi
olan {ilkeleri ile Tiirkiye’de Antalya ili domates ve-
rileri karsilastirilmistir. Buna gore Ispanya, Italya
ve Yunanistan’da sebze diiretiminde output/input
oranlar1 1.21-1.93 arasinda, Tiirkiye’de ise domates

tretiminde 1.07-1.97 arasinda degismektedir.

Tiirkiye domates ve domates salgasinda AKU’e
sahip olmakla birlikte, 2010 yilindan sonra doma-
teste onemli bir azalma olmus ve yillik 3-3.5 diizey-
lerinde kalmigtir. Domates salgasinda ise 2010 yi-
linda 6.5’e gerilemis ve yillik olarak 5.5-6.5 arali-
ginda kalmustir. Uretim ve ticarette dnemli iilkelerle
karsilastirildiginda ise domateste Meksika ve Ispan-
ya’nin ardinda ve domates salgasinda ise Italya ve

Ispanya’nin ardinda iigiincii durumdadir (Tablo 6).

Tiirkiye’nin domates ve sebze ihracatindaki
karsilagtirmali istiinliiklerinin belirlendigi diger
calismalarda da domates ve sebze alt gruplarinin
biliylik ¢ogunlugunda karsilastirmali {istiinliik ol-
masina karsin, son yillarda nispi azalmalar oldu-
2016; Erkan
et.al.2015). Erkan (2012) geleneksel tarim iiriinle-

gu Dbelirtilmistir  (Bashimov,
rimizde son yillarda rekabet giliciinde meydana
gelen nisbi azalislart Tiirk tariminin milli gelirde-
ki ve ihracattaki paymnin azalmasina baglamakta-
dir. Tiirkiye 2019 yilinda diinya domates ihracati-
nin miktar olarak %6,8’ini karsilarken, deger ola-
%3,3’lUnii  elde  edebilmistir
(FAOSTAT, 2021). Bu durum iiriinlerimizin daha

diisiik fiyatla islem gordiiglinii gostermektedir.

rak  ancak
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Tablo 5. AB ve Tiirkiye’de Sebze Uretiminde Toplam Cikt1/Girdi Oranlar (%)

Tiirkiye/Antalya

Yillar AB' Yunanistan' ispanya' italya' Domates’

2004 1.27 1.80 1.88 1.63 1.59
2005 1.25 1.73 1.56 1.75 1.18
2006 1.28 1.82 1.86 1.80 1.77
2007 1.26 1.77 1.54 1.77 1.97
2008 1.24 1.66 1.41 1.93 1.43
2009 1.21 1.51 1.42 1.93 1.07
2010 1.24 1.56 1.44 1.69 1.70
2011 1.17 1.38 1.21 1.53 1.28
2012 1.20 1.54 1.41 1.55 1.33
2013 1.20 1.49 1.41 1.46 1.25
2014 1.19 1.46 1.36 1.51 1.44
2015 1.23 1.46 1.38 1.50 1.71
2016 1.26 1.52 1.56 1.53 1.56
2017 1.26 1.50 1.62 1.65 1.36
2018 1.26 1.54 1.57 1.57 1.61
2019 1.26 1.36 1.45 1.47 1.34

Kaynak: ' EC, 2021;* TOB, 2020.
-AB verileri FADN veri tabanindan alinan toplam sebze iiretimindeki output/input (SE132) oranlari-
n1 gostermektedir.
-Domates iiretiminde tiretim degeri/toplam masraflar1 gostermektedir.
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Tablo 6. Tiirkiye'nin Domates ve Domates Sal¢asinda Karsilastirmali Ustiinliigii

Domates
Ulkeler 2000 2010 2016 2017 2018 2019 2020
Brezilya 0.21 0.01 0.02 0.02 0.02 0.01 0.01
Cin 0.03 0.05 0.15 0.18 0.17 0.16 0.18
Hindistan 0.01 0.21 0.53 0.09 0.15 0.18 0.22
Italya 1.21 1.18 0.75 0.60 0.62 0.54 0.49
Meksika 6.21 9.78 10.35 9.20 10.25 9.53 10.80
Ispanya 12.32 8.06 6.84 7.04 6.38 6.21 5.94
Tiirkiye 3.04 7.66 3.05 3.56 3.47 3.40 3.19
Domates sal¢asi
Brezilya 091 0.17 0.07 0.07 0.06 0.07 -
Cin 1.67 2.64 1.68 1.66 1.64 1.63 -
Hindistan 0.01 0.01 0.00 0.01 0.01 0.01 -
Italya 8.88 8.79 7.90 7.81 8.38 7.96 -
Meksika 0.18 0.08 0.04 0.05 0.05 0.06 -
Ispanya 4.01 5.49 5.18 6.14 6.65 6.56 -
Tirkiye 19.91 6.49 5.63 5.63 6.03 5.49 -

Kaynak: FAO, ITC, TUIK verileri kullanilarak hesaplanmustir.
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4. Sonuc¢

Tiirkiye sahip oldugu dogal avantajlar nedeniy-
le meyve ve sebze gibi yogun emek gerektiren
tirtinlerde diinyanin onde gelen tilkelerinden biridir.
Tiirkiye’nin liretimdeki bu avantajini ise ihracatta
ve islenmis, katma deger yaratan lriinlerde yeteri
kadar iyi kullanamadigi bilinmektedir. Tiirkiye’de
domates tiretimi siirekli artig gostermesine karsin,
tiretimdeki kayiplar azaltilamamis ve yillik 2 mil-
yon tonu gegmistir. Uretim ve kayiplardaki artigin
sonucunda ise kisi basina kayiplar artmis ve tiike-
tim miktar1 azalmistir. Tiirkiye, domates ve doma-
tes salcasinda rekabet giicli agisindan diinyadaki
onde gelen iilkeler igerisinde yer almakla birlikte,
stire¢ icerisinde rekabet giicliniin de azaldig goriil-
mektedir. Rekabet giiciindeki azalmay1 bir¢ok fak-
tor etkilemekle birlikte, kayiplarin yiliksek olmasi,
thracat yaptigimiz iilkelerin tiretimlerini artirmalari,
yapisal sorunlar, tarimdaki orgiitsiiz yap1 ve iiriinle-
rimizin rakip {lilkelere gore daha ucuza satilmasi

dezavantajli oldugumuz alanlar olarak sdylenebilir.

Tiirkiye’de tarimla ilgili kurum ve kurulusla-
rin topladigi bircok tarimsal veri bulunmakta, an-
cak bu veriler cogu zaman agiklanmadig igin
analiz ve degerlendirmelerde kullanilamamakta-
dir. Bu nedenle, caligmalar cogunlukla sinirh
alanlarda ve anket ile toplanan verilerle yapil-
maktadir. Tarimda saglikli degerlendirmelerin
yapilabilmesinde tarim istatistiklerinin siirekli ve
diizenli tutulmasi ve agiklanmasi1 onemlidir. Tiir-
kiye’de agiklanan en son tarim sayimi 2001 yilina
aittir ve mikro diizeyde verilerin toplandig1 ve
tarim politikalarina yon vermek i¢in AB’ne uyum
kapsaminda yaklasik 20 yildir {izerinde ¢alisilan
Ciftlik Muhasebe Veri Agi’na iliskin olarak da
aciklanan herhangi bir veri yoktur. Oysa bu veri-
lerin toplulastirilmis olarak aciklanmasi tarimin
gelecegine yonelik saglikli analizlerin yapilabil-
mesi ve zamaninda gerekli tedbirlerin alinabilme-

si bakimindan 6nemlidir.
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ABSTRACT

Agricultural Economics will be the Transformative Power of Gastronomy
“Eat Wisely”

This paper, reviews and sample cases aim to serve as a basis for the studies
of experts, academics, scientists, and bureaucrats interested in the gastronomy
aspect of agriculture, food, and health issues on this matter, which is the basic
need of the gastronomy industry and provide support for such parties with sec-

toral knowledge at the beginning.

The countries having agriculture and cuisines based on health had the ad-
vantage during and after the COVID19 pandemic. We cannot think of gastrono-
my without agricultural knowledge. The intersection of agriculture and gastrono-
my is a large area. This paper will only review how the agricultural economics
discipline will thrive the transformation of the global gastronomy system, “Eat
wisely” behavioral change. Gastronomy is part of the transformation of the glob-
al food system; biodiversity and farming are indistinguishably connected. The
nutritional quality of food determines our health. The high-capacity food indus-
try, production lines of goods are some of the effects of the temperature of our
summers, water pollution and our health. Our culture and habits influence the
spaces we leave to our children and grandchildren. Starting with a production
focus and moving towards the consumer’s health and adding the gastronomy at
one of five vital parts of this transformation. These are: 1) Supporting the small-
scale farmers. 2) Changing industrialized large-scale agricultural production. 3)
Changing agricultural policies 4) Losing less. 5) Eat wisely, mind full eating,

eating smarter and food literacy.

The transformation of food systems changes is already happening. UN 2019,
the global sustainable development report announces, “Future is now” and indi-
cates “the changes of food systems need to include climate change and health
considerations to increase the resilience of food systems for food security and
human health and ensure that access to natural macro, micro nutrition of foods
itself is not rattled.” the society will transform the global food about: Technolo-

gy, Governance, Finance and Behavioral Change.
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1. Introduction

We are part of a bigger system and without
addressing the full implications of our actions, sus-
tainable development of our society is impossible to

achieve.

After it is taken into the human body, the he-
alth benefit of food may be the most important con-
sideration in the "sustainability of agricultural pro-
duction". Therefore, sustainability from soil to the
fork of beneficial elements obtained from food is
important. For this purpose, the development of
existing production, supply and cooking systems is
a necessity. Reinforcing the message of the sustai-
nability Science Specialists, Economists also men-
tion that the increase of agricultural production is
not the solution; we rather need to find ways to thri-
ve in agriculture. By thriving, we mean finding
ways to preserve macro and micro nutritional fac-
tors, naturally found in agricultural products, wit-

hout losing them from harvest to cooking.

The transformation in agriculture will guide the
gastronomy system. A 5-step model can be applied
under the framework mentioned in the UN 2019
report. These steps are in the knowledge domain of
agricultural economics; thus, they are regarded as a
discipline which, will guide the gastronomy in-

dustry. We wish that this paper will serve as a basis

it specialists, and disciplines related to law finan-
ce, food, and health in their studies on this sub-
ject. We will address the 5-step model briefly and
emphasize the last step, “Eating wisely”, in which
we recognize the health effect of eating on our

lives.

We are to feed a world population, that is
expected to be at nine to ten billion in 2050. Fee-
ding nine to ten billion with the food system we
have today means that we will have to produce
more food in the next four decades than all far-
mers in history have harvested over the last eight
thousand years. What is needed within our global
food systems then is not an upscaling but a trans-
formation. The Economist Kate Raworth from
Oxford University says that “A healthy economy
should be designed to thrive, not grow”. As it is
mentioned in the previous paragraph, we should
take the subject one step ahead and explain the
“Thriving point”; instead of growing agricultural
production, we should transform the food system
to protect macro and micronutrition, naturally
found in agricultural products, from harvest to

cooking without being lost.
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2. Analysis and Findings:

Current advancements demonstrate that more
qualified human resources will be required for arti-
ficial intelligence technology, robotization, less use
of humans in labor, producing ideas, development,
and teaching and utilizing the developed technolo-
gy. 5-Step Agricultural Policy transformation mod-
el, which can be applied to the international gas-
tronomy within this framework, consists of the fol-
lowing items. We will put more emphasis on the 5"
item in this paper. 1) Supporting the small-scale
farmers. 2) Changing industrialized large-scale ag-
ricultural production. 3) Changing agricultural poli-
cies 4) Losing less. 5) Eat wisely, mind full eating

and food literacy.

We will be discussing this last item further in

this article.

2.1 Supporting Small-Scale Farmers, Agri-

cultural Policies and Loosing Less:

In order to improve conditions for small-scale
farmers, use of existing technologies, increase gov-
ernment support and consumer awareness, provide
know-how, solve their financial problems, and im-
plement thriven agricultural policies will transform

the status of farmers.

We regularly hear from the companies with a
large market share engaging in agro-business that
the global food amount must be increased to rem-
edy famine. A major change will occur in the cur-
rent century, whether we like it or not. We have
heard from the news and the industry leaders that
today, half of the seed market is controlled by
three companies, total grain trade by four compa-
nies, and the total fertilize sale by seven compa-
nies. (Richardson K., 2019). One-third of food
produced for human consumption is lost or wast-
ed globally, about 1.3 billion tons per year. Food
loss and waste cause as much as 940 billion
USD of economic losses every year. The key
point is losing less. Food loss and waste are glob-
al  issues,but the concrete challenges
are regionally specific while it is present world-

wide (FAO, 2020).

The loss of macro- and micro- nutrients in
the produced goods from harvest to table and the
damage sustained during transport is food loss.
Therefore, today, an improvement in the supply
chain stages of the small sized producers from
harvest to transporting their produce to the con-

sumers is mandatory.
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For example, the system established by Nnae-
meka Ikegwuonu, Farmer and Innovator, Entrepre-
neur & Founder from Nigeria, among the small
sized establishments to preserve the post-harvest
nutritional values of the product and preventing loss
is very successful. Solar panel powered walk-in
coolers for storing the produce immediately after
harvest. A system, which offers energy savings and
prevents nutritional loss. It is called “ColdHub” So-
lar powered cold storage for developing countries.
ColdHub walk-in, solar-powered cold stations en-

sure seven days, 24 hours storage and preservation.

Nutritional losses of the products occur in
countries lacking food supply systems due to not
transporting the produce under proper conditions
until the consumers purchase them. The loss from
production to consumption can be decreased by im-
proving the current transport chain and providing
knowledge and financial support instead of making
the product durable for transport. The fact that
trucks arrive at small-scale producers for collection
after the harvest leads to the product being stored in
the open and under the sun for an extended period.
This is the point in time when a product’s loss in
value begins gastronomically. Unrefrigerated trucks
are the reason for loss during transport. The prod-
ucts sustain certain losses during unloading at the

market.

Nutritional loss increases growingly until
they are placed into the pot. Rotting starts with
the harvest and continues at all stages of this
transport chain. At this point, the system estab-
lished by Nnaemeka Ikegwuonu, founder of
ColdHub, works as follows, as explained in his

own words:

“ColdHub’’s is to build these solar- pow-
ered working cold rooms, very close to har-
vest area, and consumer points. It is a kind of
new supply chain, so small scale farmers can
have an opportunity to store food and
sell when they want to sell. They sell when
the prices are confident for them or whenever
they want to sell. The system is building
up these 100% solar-powered working cold
rooms and they are situated in farms and
market places. The goal is to use them to
store food for as much as 21 days - as much
as possible. So actually how the technolo-
gy works is we have a 5500 watts power gen-
eration capacity which is in solar panels for-
mats, and these solar panels actually charges
the monoblock refrigeration system and the
monoblock refrigeration system cools the
food - but in the daytime we are cooling food
off the solar panels, but at the same time stor-
ing energy in high-capacity batteries

and these batteries is for night cooling, days
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of cloudy weather and days of rain, when

there is no optimal sunshine. Excess power
from the ColdHubs are also used to wire and to
power Internet hotspots. There is an upcoming
relationship we have with Microsoft, where we
use the excess power. From this 5500W capac-
ity energy, we are only using about 580
watts, and that leftover power is used to power

Internet kiosks and wi-fi hotspots.”

The benefits of the system:

Increases the income of these farmers, retaiers
and wholesalers because typical food that is
wasted can now be stored and sold at anoth-

er time.

Creates employment by recruiting and train-
ing women who run hubs in farms and mar-
ketplaces. Thus, it builds social interactions.
Brings all these things together and includ-
ing gender perspective of creating employ-

ment for women.”

Using renewable energy brings energy sav-
food

ing nutritious food available, storing food in

ings, security, nutrition, hav-

a safe and hygienic manner.

Relatively, internet stations by using excess
power will help community learning sys-

tems and digital education.

2.2 Behavioral Change “Eat Wisely”

People are becoming more aware of the envi-
ronmental, health and social consequences of
their food choices. However, it is difficult to
identify the most sustainable food, as products
can be measured in so many dimensions. There-
fore, the essential element for achieving a sustain-

able food system is changing our diets.

When you have food literacy, you know the
effects of what you eat on your health, apply
healthy cooking techniques, and learn to read and
inquire about the labels. Today, the points of sale
lack information about the breed of animal from
which the meat and dairy products originate, their
geographical regions, and breeding, processing,
or harvesting methods. There is more to what we
eat than we see on our plates. Our food choices
have the power to affect our health and world
food trade. The respective awareness can be
raised within the scope of ‘“gastronomy law”.
Having respect for the soil, producer, nature,
yourself, and your health is the basis of food liter-

acy and can be further developed.

The starting point of these practices could be
through acting according to the season. Let me
put it this way: once upon a time Nasreddin

Hodja was sawing the branch he was sitting on.
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The children saw him and said, “be careful
Hodja, will the lake ever get fermented?” Hodja
answered back quickly, “Why don’t you believe
that it died, but you believed that it gave birth”.

This does not feel quite right, does it? Yes, it
does not. Because all of them were different jokes
and none of them got along with each other. Thus,
they did not provide any insight nor made us laugh.
Likewise, fruits and vegetables will have similar
outcomes when they are not consumed in the sea-
son because each fruit and vegetable ripen in the
respective season to satisfy the needs of such sea-
son. Therefore, when consumed in the off-season,
foods will come and go without providing any ben-
efit, just like the sentences mentioned above,
Nasreddin Hodja jokes coming one after another.
Without providing us with the vitamins and miner-

als that we need now, during that season.

This type of seasonal nutrition dates to prehis-
toric ages. The relationship between agriculture,
health, and food can be found in manuscripts such
as “The Ebers Papyrus” Medical papyrus - 1500
BC (850 herbs, 700 magical formulas), Edwin
Smith Papyrus-1600 BC. One of the most important
books on agriculture, the harmony of taste, and me-
dicinal plants is the “Shennong Ben Cao Jing” “The
Divine Farmer’s Materia Medica”. (Jing, 2017).

This food culture from Ancient China,
deemed as the world’s oldest nutrition and eating
diet, is the basis of nutrition based on 24 solar
cycles. It is known as “eating in season” in our
culture. This is followed by the “De Materia
Medica” by Dioscorides, authored in 50-70 AD.
Translated as “Kitabii’l-Hasa’is fit Tib” kept in
the library of Siileymaniye Complex. The most
important aspect of these manuscripts is the fact
that they give us tips on food and nutrition by us-
ing agriculture and nature. We need to read na-

ture and follow it.

Scandinavian countries are the leading coun-
tries that align nutritional recommendations with
the sustainability objectives and collect the data.
Turkey needs to create its health and nutrition
data. As a result of this information, eating be-
haviors and habits must be gained by the society
like a culture as part of the agricultural economics
and policies. Agricultural economists must as-
sume a big role at this point. Research, studies,
and recommendations of the Agricultural econo-
mists will lead the way in processing the rules
and policies of gastronomy in its relationship
with other disciplines in harmony with the inter-

ests of the country, world, and nature.
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2.3 What You Eat Affects How You Behave

Our brain processes food as a chemical. Macro
and micro elements and how our hormones and in-
testines work affect on our behaviors and the deci-
sion-making mechanism in our brain through chem-
ical means. Food gives us energy and directly inter-
acts with our behaviors (Orhun and Akilli, 2019)

It is a new challenge to help people eat sustain-
able and healthy eating. In order to focus on teach-
ing children to like healthier options should be a
part of human culture. The case for food is that
some things we are born to like and others that we
must learn to like. We are born with a preference
for flavors that are sweet and fat, which is very ap-
propriate because that is how breast milk usually

1.

When we reach four months of age, we begin
to like salty flavors. Whereas we typically reject
sour and bitter flavors and must learn to like
them. Besides those, any other preferences are ac-

quired.

Our preferences will differ all depending on
where we grow up and, which foods we are intro-
duced to. When adjusting children’s food habits,
simple things such as how it is presented can have a
huge impact, while rewards carry some significant
risks. The way food is displayed for both children

and adults, age and papilla conditions can

play a significant role. Early induction and pat-
terning of taste buds occur via processes inherent
to the developing tongue. Therefore, the amount
and types of taste intake vary with age (Mennella,
& Beauchamp, 2005).

We can taste five tastes bitterness, sourness,
saltiness, umami and sweetness. We also taste

“kokumi” as a flavor modifier.

Bitterness: Bitterness is caused by com-
pounds such as phenylthiourea, polyphenols,
which we found in a lot of plants, flavonoids, ter-
penes, and organic bases like glycosides. There-
fore, these are usually associated with toxic sub-

stances.

Sourness: We are sensing the number of hy-
drogen ions present in the food. Therefore, it al-
ways comes with the acid such as the lactic acid,

acetic acids, citric acid, like that.

Saltiness: It is largely because of the miner-
als such as sodium is because of all this ioniza-
tion of organic salt that gives the sense of salti-

ness.

Sweetness: We monitor the presence of the
hydroxy group in many of these sugars, such as
glucose or fructose, and sometimes even ethanol

or glycerol.

Umami: That is a taste of amino acid. Amino
acid is the nucleotide. Both can give you the

sense of umami, largely because of this glutamate
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structure. Now, these taste substances have one
common property. Whatever it is, acid, minerals,
these polyphenols, or amino acids are all polar,
which means they carry charges, and they are water
soluble so that they can easily be dissolved in water
and so that when we taste, we want them to be in
the water as a solution so that we can perceive
them. Moreover, most of them are relatively stable

in water because they are not volatile.

The
er kokumi substances. By 2010, the Ajinomoto

Kokumi: search for oth-
Group had identified several so-called gamma-
glutamyl peptides that activate calcium receptors on
the It this  po-

tent kokumi substance is found in many foods:

tongue. turns out
yeast, scallops, fish sauce, soy sauce, shrimp paste,
cheese, and even beer. In addition, the natural
mechanism by which it is synthesized has been re-
vealed in yeast. (Ohsu, 2010) It is a flavor modifier;
it 1s not the sixth taste. It creates more mouthful-
ness, (Toelstede, 2009) continuity, thickness on
umami, salty and sweet tastes.(Ajinomoto group,

2010)

The taste map on the tongue is very important.
What we need to consider is that, when we say that
we are sensitive to a particular taste, we need to
question whether it is because of the density of the
papillae, the density of the sensory cell, and also
how the sensitivity is related to the number and

amount of receptors available in that particular

region, the temperature of the food, or our saliva.
For example, the sensation of sugar is triggered
by a receptor we call the TIR3. This particular
receptor is a G protein coupled receptor. It is pre-
sent in our tongue. They are not evenly distribut-
ed in our mouths. They are more heavily focused
on the tip of your tongue, but different regions of
our tongues can sense the sweetness. Therefore,

the tongue map has no sharp lines.

Sour and salt tastes are directly transmitted to
the brain via ion channels. Sweet, umami and bit-
ter tastes are transmitted to the brain using “G”
proteins. Taste buds are found in a scattered array
on the surface of the tongue. We know that the
taste bud development is initiated and proceeds
via nerve-independent processes, which occur
long before birth and are governed by cellular and
molecular mechanisms intrinsic to the developing
tongue. This will lead to variations in the order of
sensing the tastes. A study by Kapsimali and Bar-
low (2013) ,says that “It is confirmed by incorpo-
rating important new data obtained through the
use of two powerful genetic systems, mouse and
zebrafish, that the taste bud development is a mo-
lecular and cellular regulation. In conclusion, the
taste is a primary sense of all vertebrates and reli-
ably conveys important chemical information
from the mouth to the brain to regulate ingestion.
For most animals, sweet, moderately salty or cer-

tain amino acid stimuli
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trigger appetitive behavior, while bitter or sour sub-
stances typically are rejected. The ability of animals
to distinguish between nutritional, versus potential-
ly lethal, fermented or unripe food items may mean
the difference between survival and death”. Under
these circumstances, there is a possibility that the
breeding efforts for protecting an agricultural prod-
uct against vermin may affect the taste chemistry of
such products and, therefore, the gastronomic value

thereof.

How is the food prepared?: Is it raw, cooked,
or baked? But also, the way the ingredients are
sliced. If we take a cucumber, for example. If it is
lying in the fridge, there is a high possibility that
children will not bother eating it, but if we cut it
into shapes or slices, add a little bit of salt then cu-
cumber and serve them when the children are hun-
gry, then it is more likely that they would want to
eat them. Appearance, cooking method, spices
used, and sauces change the degree of the desire of
the food.

Besides that, a reward system is another ap-
proach to help children. It usually works like this:
“If you eat your peas, you get an ice cream.” In
most cases, children need to eat a vegetable or
something similar to get the reward. Even though it
works, this method is not recommended, as it usual-
ly results in the child liking the peas or vegetable
even less and the reward even more. If we use a

reward that is not food, it could be a way for the

child to try new flavors, but it is still not recom-
mended. If we want to change eating habits soon
and fast, it is not enough to focus on the “do’s
and don’t’s”, especially when it comes to chil-
dren. The best way is the concept of the family
diet, in which the eating habits of the family are
changed. Dietitian Neslihan Oztiirk Aktepe
(2020) has discussed the concept of "family diet"

in detail in her book "Diet in the Taste of Love”.

Making more visible agricultural products
will nudge people to eat them. Nudging is a phe-
nomenon that can be used to change these eating
habits both at a personal and societal level. Nudg-
ing can be used to change what you eat and how
much you eat. In a small context, the nudging can
be used to eat something else. For example, if
you typically would eat some candy in the after-
noon but really would like to choose a healthier
option. Then a solution could be to have some
vegetables, fruits or nuts, that you could take out
when you felt the need to snack. In a bigger con-
text, the nudging can be used to support healthier
eating habits like for example reducing in some
areas and increasing in others. When we look at
the way the supermarket is organized, not having
the candy at the end would result in us buying
less of that. Another suggestion would be having
small portions during a meal to avoid a waste of
food.
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Questions such as the thermic effect of the ac-
tive ingredient of each food we consume, the route
they follow, what kind of role nitric oxide and adi-
ponectin have, how the blood values change, and
whether the specific hormone is affected or not are
each research factors. We can start the research
with the following information from the past and

found in Far Eastern medicine and traditions.

Cucumber has a cooling effect on the body and
the somewhat bitter taste of its skin can become not
exactly sweet but somewhat appealing taste when
eaten only if we consume it by salting. Apple has
the role of decreasing body temperature. While
green grapes increase the body temperature, red and
concord grapes have cooling properties on the
body. While red rose tea heats the body, white ones
cool the body. White rice hass a cooling effect and
brown rice has a heating effect, and the thermal ef-
fect of ginger is preferably consumed during winter
and spring. What we eat affects our health and how
our digestive system works (Orhun & Akilli, 2019).

It will be easier to change our behavior when
we remember that these are physical and chemical
reactions. Harmony of food chemicals and taste is
crucial. Dyspepsia, gas buildup in the body, fer-
mentation, or toxic effects as a result of interaction
must be avoided. Prolonged exposure will affect

your intestinal flora leading to inflammations and,

thereby, disorders. Furthermore, if you have a
familial medical history, you need to pay more
attention to what you eat, consult your physician
and dietician, and be aware of where and under
what conditions of produce is grown. Nutrition in
season and organizing your food and recipes are

what is important.

When you eat according to the 24 Solar cy-
cles, you need to consume each fruit and vegeta-
ble in season. Seasonal feasts and agricultural
knowledge provide us with archival data on this

subject.

Climate changes affect the soil temperature
and the producer. For example, soil and air tem-
peratures are factors, which affect the sugar reten-
tion ratio of plants. Soil’s mineral structure is also
crucial. Boron content affects the cell wall endur-
ance and immunity level of the plant. When you
cook and prepare to eat what the plant absorbs
from the soil with the suitable method, you will
absorb the nutritional values of the plant in your
body from the table. The plant’s appearance and
cooking technique change when you are aware of
the soil structure and its mineral-rich contents.
You can reach the right place, i.e., the right re-
sults, by starting from properly growing the right
seed in the right place and through right transfer
to the market, right preparation at the
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place of production, and using the recipes created
using right cooking techniques and right interac-
tions at home. We can benefit from the macro- and
micro-nutritional values of the produce harvested
from the soil when we go through these process

phases. This is called “Eating wisely”.

Seasons can serve as the starting point of learn-
ing how to eat wisely. Agricultural engineers and
agricultural economists are the disciplines that will
revive the knowledge that is a part of our culture
yet not frequently used in our daily lives, for eating
in-season nutritional models. Moreover, this is a
discipline equipped effectively in spreading this
phenomenon. The sociological effects, which will
emerge, will be measured with agricultural policies

determined and the gastronomy law formed.

Some of the natural phenomena, which we can

use to transform our eating habits:

One of the constellations that determine the
seasonal cycles in Anatolia is the Pleiades. When
the older people engaging in farming were unable
to see this constellation, which can be normally
seen with the naked eye on the first days after the
summer solstice or were able to see it dim-lit due to
the shielding thin Cirrus clouds at high altitude,
they believe that the next six months will be
droughty with low precipitation. Therefore, they
delay the seeding time by 4 to 6 weeks to have

them come into leaf in the rainy season since the

foliation time of the crops will be during the
drought and they will become highly sensitive. In
addition, the elderly seamen believe that there
will be a storm and refrain from setting sail if

they cannot see the Pleiades.

Aerography scientists Ben Orlove and Mark
Cane from Columbia University Lamont-Doherty
Earth Observatory say that “the fact that the cli-
mate scientists having knowledge about what ag-
ricultural local forecasting practices are will serve
as a primary source in determining the new fore-
casting techniques”. Likewise, gastronomy spe-
cialists say that knowing such agricultural local
forecasting and practices will positively change

nutritional habits.

The part, which is of interest to us, is that
there will be no water loss in the fruits when the
air is humid and this will affect the taste of the
fruits and their fleshy parts. Skins of certain
fruits, such as grapes, will get thinner when it is
windy, and it will be easier to eat and process
such fruits. Getting the right prepared food on
your table in the right season will make sure that
we get the right macro- and micro-nutritional val-
ues. Eating wisely is only possible through fol-

lowing the producers and nature.
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Acids, minerals, polyphenols and amino acids
are soluble in water and we can detect them when
we taste them since they are in the water. They rela-
tively remain in the water since they are nonvola-
tile. They do not evaporate and disappear. Howev-
er, foods with different chemical structures can
bond with each other to have adverse effects on hu-
man health. Thus, sometimes mixing food may
have worse effects than we think. Your cooking
technique and various practices affect the mineral
and chemical compounds available in the food, af-
fecting our body’s absorption capability. Weiwen
Chai and Micheal Liebma from Wyoming Univer-
sity have studied the effects of various cooking
methods on certain foodstuffs in March 2005, and
published them in the Journal of Agricultural and
Food Chemistry. Agricultural techniques affect

food cooking methods.

Reduce, Reuse, and Recycle is the main condi-
tion of managing the agricultural and food waste
and the ingredients in the kitchen. We need to re-
duce the portions. Today, the ideal intake for Wom-
en is 1900 calories and 2300 calories for Men. We
need to modify our eating habits to the ideal figures
then what is today for transformation and behavior-

al change.

Today, one Turkish sesame bagel (simit) is
350 calories, and one pastry bun is 400 calories.
When you start the day eating two pastry buns for
breakfast, continue with one serving of Arabasi
Soup (308 calories), one serving of Sultan Re-
shad’s Pilaf (410 calories), one plateful of Sul-
tan’s Delight (539 calories), salad, dessert, etc. at
lunch, followed by dinner and the snacks in front
of the TV, you intake much more calories than
you should daily. The necessity to reduce to low-
er eating to a normal level rather than reducing
eating is the topic of our times. Eating wisely is a
way of behavior we need to include in our lives in

this regard.

Today, what we eat in a day makes almost
4000 calories. In terms of health, fattening belly
and constipation are the signs of unhealthy nutri-
tion and excess calorie intake in people with no
specific disorders. Thus, the “Waste-Free Kitch-
en” training, ensuring waste and behavioral trans-
formation, must be organized as courses starting
with the soil. Only then, the value of production
will be understood. This type of training must be
provided to organizations by the agricultural eco-
nomics department under the title “Food Supply
Chain” to the chefs who make the purchase lists

and personally taking care of the food supply.
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In addition to all we have mentioned, a system
under development in Sweden and Japan can be
widely applied in the future for waste utilization.
The engineered machine dehydrates the food and
leftovers by completely removing the moisture con-
tent and utilizing the remainders as a source of pro-
tein in animal feed production is a great way of uti-

lizing food waste.

Today, the only nutrient on which humans can
live is “breast milk™. If you apply the right agricul-
tural technique with knowledge and not requiring
any genetic technology, you will have the nutrition-
al values just like in breast milk when you put the
right combinations on your plate. In addition to the
endurance properties, corn is now produced with x,
y, z additives since we will lack certain nutritional
values when we only consume corn. Beans are not
produced with a, b, ¢ additives since we will lack
certain nutritional values only when consuming
beans. However, if you grow corn, any crop from
the gourd family and beans in the same soil, zucchi-
ni’s large and hard leaves will prevent weed
growth, and the hard leaves are more resistant to
pests; thus, they help the other two plants grow.
Roots of beans that make the soil’s nitrogen content
usable allow the corn to grow more easily. Stems of
corn and bean support each other. When this perfect
balance ensured in the soil is combined with a reci-
pe featuring the right technique and ratio on your
plate, you can support taking in the nutritional val-

ues that a healthy normal person needs.

It may be a good choice to equip ourselves
with knowledge on the natural balance of agricul-
ture. This knowledge may influence our shopping

and consumption habits as well.

Another aspect, which is never observed to be
preserved during the supply of agricultural prod-
ucts, is the natural odors of the produce. In April
2019, Dr. Mehmet Hakan Ozdener and his team-
mates proved olfactory receptors on the tongue.
This signals that our eating order, taste, and identi-
fication forms will change in future. Like we al-

ways say, “I am full with the smell of the food”.
3. Conclusion

Agriculture, food and the form of food on the
table, gastronomy and our health are joint sets. It
seems that the concept that the right food is our
medicine will continue in the future, just as we
have experienced during the COVID-19 pandemic.
A healthier diet that improves life quality, we need
behavioral change “transformation”. The topics of
food waste, acquainting with the producer, provid-
ing support, appreciating the value of soil and
learning about the agricultural policies are out
there to understand the concept of “eating wisely”.
The discipline of agricultural economics and the
discipline of gastronomy has joint fields of study.
The common starting point leading to “behavioral
change” in all humans is the “season”. Starting
from the seasonal feasts, using the seasons to
change the eating habits and behavioral changes is

offered as a solution.
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ABSTRACT

Technical Efficiency in Nuts-2 Regions in the Agricultural Sector in
Turkey:

A Data Envelopment Analysis Application

Increasing agricultural efficiency and productivity is a crucial policy goal in
most developing countries, as it is one of the main sources of overall growth.
Technical efficiency is widely used to determine the performance of production
units. For this reason, many studies have been carried out on efficiency, especial-
ly in health, education, and agriculture. In this study, the technical efficiencies of
the regions were calculated using a non-parametric method, Data Envelopment
Analysis. In the analysis, the total plant and animal production values were taken
as output, an agricultural area, agricultural employment, amount of fertilizer
used, number of tractors, and livestock unit corresponding to the number of ani-
mals were taken as inputs. In the study, data from 2015 to 2019 across five years
were used. 26 level-2 regions were classified as decision making units, and their
technical efficiency values were determined. The data for this study were ob-
tained from the Turkish Statistical Institute and the Ministry of Agriculture and
Forestry database. In the input-oriented analysis, according to the years' average,
the mean of technical efficiency was 77.5% and 87.7%, respectively, under the
assumption of constant returns to scale (CRS) and variable returns to scale
(VRS). Both under the assumption of CRS and VRS, TR61, TR62, TR90 and
TRC3 regions were determined to be fully effective. The regions with the lowest
technical efficiency were TR33, TR82, TR72, TR10, and TR83 under the CRS
assumption, while TR33, TR72, TR83, TR32, and TR42 under the VRS assump-
tion. In the five years, there was a 6.10% decrease in the CRS assumption and

2.24% in the VRS assumption in technical efficiency ratios of the regions.
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1. Introduction

Studies to determine efficiency and productivi-
ty are carried out in all sectors, especially in health,
education, and agriculture. The increase in efficien-
cy and productivity studies has accelerated, espe-
cially after developing data envelopment analysis
(DEA) by Charnes et al. (1978). Recently, changes
and regulations in agriculture have made efficiency
studies attractive. Efficiency studies in agriculture
in Turkey started in 1994, and there has been an
increase in the number of studies carried out over
time (Bayav and Karli, 2020).

Agricultural production, especially plant pro-
duction, 1s more vulnerable to natural conditions
than other production branches. Since it is impossi-
ble to control the natural and climatic conditions, it
1s necessary to increase plant production efficiency.
Ensuring productivity and sustainability in agricul-
tural farms will be possible with the effective use of
production inputs. There is excessive use of re-
sources to increase agricultural production in Tur-
key. This situation harms the environment and de-
stroys natural resources. Minimizing these losses is
possible with the effective use of resources
(Giindiiz et al., 2011). Effective use of scarce re-
sources is important for all national economies.
Parametric stochastic frontier analysis (SFA) and
non-parametric data envelopment analysis (DEA)
are widely used as performance measurement meth-
ods in determining the efficiency of decision-
making units (DMU).

Agriculture is the primary source of economic
growth in many developing countries. Therefore,
especially since increasing agricultural productivity
and efficiency will lead to economic growth,
productivity and efficiency are important in policy
targets. For this reason, the number of studies on

efficiency and productivity has increased recently.

Many branches use the concept of region. In
recent years, regional and planning concepts have
been evaluated as in a body around the world. Re-
gional development is the basis for national devel-
opment. Before any planning, it is necessary to de-
termine the potential of the region to be planned.
The easiest way to determine the region's potential
is to collect accurate statistics and evaluate this in-

formation within a certain systematic (Tas, 2000).

One of the socio-economic problems encoun-
tered in developed or developing countries is the
interregional development differences. Although
this problem exists in every country, these differ-
ences are larger in underdeveloped and developing
countries than in developed countries (Aktas and
Kabak, 2020). Although substantial resources are
allocated to various strategies and policies to re-
duce interregional development differences, inter-
regional development difference remains a signifi-
cant problem in most countries in the world. This
problem continues in developing countries and es-

pecially in Turkey (Kose et al., 2012).
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In addition to some other reasons, it is thought
that using resources at different efficiency levels
between regions is effective in the emergence of
these differences. From this point of view, it is seen
that it is insufficient to provide the resources need-
ed, especially in the underdeveloped regions, to
eliminate the interregional development differ-
ences. For this reason, the importance of the effec-
tive use of existing resources is better understood
(Ercan, 2006).

With the signing of Turkey's Accession Part-
nership Document to the European Union, a Na-
tional Program has been prepared to implement the
necessary conditions for candidacy. In 2001, as a
requirement of the National Program and upon the
request of the European Union, the first step was
taken for the formation of statistical regions. Ac-
cording to the Council of Ministers' decision in the
Official Gazette dated 22 September 2002 and
numbered 24884, the Nomenclature of Territorial
Units for Statistics (NUTS) was established in Tur-
key. According to this decision, Turkey created a
regional system consisting of 3 levels similar to the
European Union countries and divided into 12 re-
gions at NUTS1, 26 regions at NUTS2, and 81 re-
gions at NUTS3 under Nomenclature of Territorial
Units for Statistics (NUTS). The regions in NUTS2
used in this study are: TR10 (Istanbul), TR21
(Tekirdag, Edirne, Kirklareli), TR22 (Balikesir, Ca-
nakkale), TR31 (izmir), TR32 (Aydn, Denizli,
Mugla), TR33 (Manisa, Afyon, Kiitahya, Usak),

TR41 (Bursa, Eskisehir, Bilecik), TR42
(Kocaeli, Sakarya, Diizce, Bolu, Yalova), TRS5I
(Ankara), TRS52 TR61
(Antalya, Isparta, Burdur), TR62 (Adana, Mersin),
TR63 (Hatay, Kahramanmaras, Osmaniye), TR71
(Kirikkale, Aksaray, Nigde, Nevsehir, Kirsehir),
TR72 (Kayseri, Sivas, Yozgat), TR81 (Zonguldak,
Karabiik, Bartin), TR82 (Kastamonu, Cankiri, Si-
nop), TR83 (Samsun, Tokat, Corum, Amasya),
TR90 (Trabzon, Ordu, Giresun, Rize, Artvin,
Glimiishane), TRA1 (Erzurum, Erzincan, Bayburt),
TRA2 (Agrm, Ardahan), TRBI1
(Malatya, Elazig, Bingol, Tunceli), TRB2 (Van,
Mus, Bitlis, Hakkari), TRC1 (Gaziantep, Adiya-
man, Kilis), TRC2 (Sanlwurfa, Diyarbakir) ve
TRC3 (Mardin, Batman, Sirnak, Siirt).

(Konya, Karaman),

Kars, Igdir,

A few efficiency studies have been carried out
in Turkey, taking into account the NUTS regions in
the agricultural. Armagan et al. (2010) used ten-
year data from 1994-2003 of 12 regions at NUTSI.
The efficiency and productivity of the regions were
calculated by calculating the DEA and the total
factor productivity index. It was reported that there
was a decrease in technical efficiency and total fac-
tor productivity in the regions except the West
Marmara, Aegean, Mediterranean, and Eastern
Black Sea Regions in the ten years examined. It
was also emphasized that this decrease was reflect-
ed in Turkey in general. In the study carried out by
Ozden and Armagan (2012), agricultural efficien-
cies were calculated using 11-year data covering
2000-2010 at NUTSI.
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Cobb Douglas production function was used in
the SFA. It was determined that technical efficiency
decreased by 4% on average. It was reported that
the technical efficiency was the highest in the Ae-
gean and Mediterranean Regions and the average
technical efficiency was 50.7%. Aktan and Samut
(2013) used the DEA method in their study, where
they found the average technical efficiency as 75%
at the level of 81 provinces (NUTS3). In the second
stage, geographical regions were compared accord-
ing to their technical efficiency with variance anal-
ysis. It was determined that the Eastern Anatolia
Region has higher technical efficiency than other
regions. Dudu et al. (2015) calculated technical ef-
ficiency with SFA at NUTS1 level with the data
obtained through questionnaires in 2002-2004. It
was reported that the Western regions were more
efficient in agricultural productivity, and the order
of efficiency changed in 2002 and 2004. It was de-
termined that West Marmara, Aegean, and East
Marmara Regions shared the first three ranks in
2002 and 2004. The authors emphasized that the
most striking result in the ranking was experienced
in the South East Anatolia Region, which fell from
the sixth rank in 2002 to 11th in 2004.

In this study, the agricultural technical efficien-
cy of Turkey's NUTS2 was determined by DEA
and the regions were compared. It is thought that
the results obtained will contribute to the literature

and will guide agricultural policies.

2. Material and Methods

Five-year data covering the years 2015-2019
were used in the study. According to NUTS, 26
regions at level-2 were evaluated as DMUs, and
their technical efficiency was calculated. The data
used were obtained from the Turkish Statistical
Institute and the Ministry of Agriculture and For-
estry database.

The idea of measuring efficiency was first pro-
posed by Farrell (1957) and later developed by
Charnes et al. (1978), and this model is called the
CCR model. Another DEA model is BCC, devel-
oped by Banker et al. (1984). With DEA, the rela-
tive efficiency of DMU with multiple inputs and
outputs can be measured. By means of the efficien-
cy score obtained as a result of the analysis, DMU
can obtain information about its production struc-
ture, while at the same time, it can be compared
with other DMUs in the sector. The main efficien-
cy criterion in DEA is the weighted totals of the
outputs dividing by the inputs' weighted totals
(Caglar, 2003).

Efficiency can be calculated for input and out-
put-oriented. In input-oriented efficiency, it is de-
termined how much the amount of input can be
reduced without any change in output, while in
output-oriented efficiency, it is determined how
much the amount of output can be increased with-
out any change in input (Coelli et al., 2005). In this
study, an input-oriented approach was used. Under
the assumption of VRS, the input-oriented ap-

proach can be as follows:
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Ming q,

St -yi+Y1>0,
gxi- X1>0, 1)
NI'l=1,
>0

Under the assumption of CRS, the input-oriented

approach can be as follows:

Ming q,

St -yitY1>0,
gx; - X1>0, 2)
>0

In equation 1 and 2, Y refers to the output matrix
for the N number of DMUs; X refers to the input-
oriented technical efficiency score valued from 0 to
1; q refers to the input matrix for N number of
DMUs; A refers to the Nx1 vector of the weights
defining the linear combination of the peers of 1.
DMU; vy; refers to the output of the i. DMU and x;
refer to the input of the i. DMU. According to Far-
rell (1957), the value of q is less than or equal to 1
(q £ 1). The analysis has been carried out in this
study using both CRS and VRS assumptions with

input orientation.

DEA is an effective method when used correctly.
The ability to analyze multiple inputs and outputs
and not requiring a functional form can be counted
as its main advantage. However, its disadvantages
are that it is sensitive to measurement errors and
variable selection and is difficult to evaluate with
hypothesis tests (Ozden, 2010).

In the study, the agricultural efficiency of the
regions was estimated at the NUTS2 level. One
output and five inputs were used in the model. Ag-
ricultural production value (TL), consisting of the
sum of plant and animal production value, was
used as output. In addition, agricultural area (ha),
agricultural employment (person), the amount of
fertilizer used (tonnes) consisting of the sum of ni-
trogen, phosphorus, and potassium fertilizers, the
number of tractors (units), and the livestock unit
(LU) corresponding to the number of animals were
used as inputs. The agricultural production value
was deflated according to the producer price index
of agricultural products based on 2015. The coeffi-
cient values specified in the 4342 numbered Pas-
ture Law were taken as the basis for calculating LU
values. DEAP 2.1 computer program developed by
Coelli (1996) was used to calculate the technical
efficiency values of the regions. Descriptive statis-

tics of the variables are given in Table 1.

59/86



Table 1: Descriptive statistics of variables*

BAYAV /Eurasian Journal of Agricultural Economics 1(2): 54-65

EURASIAN JOURNAL OF

AGRICULTURAL ECONOMICS

Academic Journal

Ap%;gill]lgt?;zl Agricultural Area Agricultural Amount of Ferti- Number of Trac- .
NUTS2 Code Value (Million (1.000 ha) llilz)qgéoyme?t lizer Used (1.000 tors (1.000 units) LU (1.000 units)
TL) (1. people) tonnes)
TR10 596.34 72.16 58.60 37.20 4.80 64.00
(23.68) (0.54) (14.29) (11.45) (0.45) (7.52)
RO 4764.82 941.43 125.80 174.00 59.60 337.00
(245.15) (13.82) (4.60) (30.35) (0.55) (9.03)
TR22 5712.57 692.94 181.00 75.80 66.00 552.00
(167.77) (9.75) (8.75) (8.90) (0.71) (16.51)
TR31 5200.08 326.16 153.00 59.80 34.60 474.60
(367.14) (2.48) (9.90) (4.76) (0.55) (64.66)
TR32 8952.06 951.02 325.80 94.40 92.80 594.00
(507.75) (9.46) (3.56) (8.68) (5.07) (64.60)
TR33 8084.36 1492.80 389.00 134.20 145.20 715.20
(205.99) (11.50) (38.65) (11.19) (6.42) (45.34)
TRAI 6120.22 951.50 157.00 93.20 74.80 335.40
(393.68) (17.71) (13.10) (11.01) (1.30) (39.22)
TR42 3997.62 456.06 206.80 63.80 59.40 248.80
(630.59) (10.39) (24.05) (5.81) (0.55) (9.20)
TR51 3598.14 1191.68 67.80 84.20 32.40 271.00
(175.88) (26.01) (4.44) (14.34) (0.55) (47.99)
TR52 10487.95 2239.72 214.20 249.40 83.60 734.20
(883.12) (39.13) (6.76) (27.28) (1.52) (75.63)
TR61 11326.10 713.77 250.20 69.40 68.60 451.20
(403.80) (14.09) (27.59) (6.54) (2.07) (22.96)
TR62 11385.86 848.98 276.60 183.20 54.60 350.80
(765.26) (29.24) (20.74) (25.98) (1.14) (31.90)
TR63 5800.35 707.94 200.60 132.20 42.40 314.40
(375.17) (9.41) (31.59) (26.38) (1.67) (34.60)
TR71 6478.86 1672.28 154.00 132.80 67.80 525.20
(675.48) (51.39) (13.93) (19.70) (1.92) (78.25)
TR72 5232.63 1996.05 199.20 120.00 66.40 572.20
(312.83) (30.55) (36.10) (18.14) (2.07) (40.64)
TRS1 899.60 135.02 123.00 7.20 22.80 87.00
(108.31) (9.70) (8.00) (1.79) (0.84) (11.40)
TRS2 1987.37 434.43 143.20 24.60 36.40 276.40
(217.26) (13.64) (15.11) (2.30) (0.55) (29.45)
TRS3 8201.62 1445.41 408.80 115.60 125.20 542.20
(638.02) (15.20) (27.37) (14.89) (2.39) (47.40)
TR90 7768.59 666.61 451.20 72.20 14.60 295.20
(1308.61) (5.06) (23.08) (4.02) (0.55) (21.44)
TRAI 2247.06 571.90 143.40 20.40 20.80 515.60
(105.97) (13.54) (32.75) (3.05) (0.84) (47.22)
TRA2 2218.64 691.03 198.80 18.20 25.80 817.40
(206.09) (20.33) (23.75) (2.49) (2.77) (56.28)
TRBI 2985.33 546.30 190.40 27.20 20.60 393.00
(130.79) (8.14) (24.25) (4.55) (1.14) (38.21)
TRB2 2473.75 725.43 223.40 21.40 19.00 741.40
(91.82) (25.25) (30.26) (2.79) (2.74) (20.95)
TRCI 4157.30 690.41 112.40 58.00 30.00 253.20
(931.15) (11.09) (18.11) (10.00) (1.22) (25.07)
TRC2 8267.03 1693.30 316.00 268.20 26.80 655.00
(563.57) (72.28) (28.31) (45.64) (0.84) (122.32)
TRC3 3424.75 599.83 59.40 120.20 11.60 463.20
(118.50) (13.80) (8.14) (22.95) (0.55) (63.70)

*Values in parenthesis are the standard deviation.
Source: TURKSTAT, 2021; Anonymous, 2021.
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3. Results and Discussion

DEA results of NUTS2 regions are given in
Table 2. According to the regions, the variation of
technical efficiency values 2015-2019 years was
examined under the assumption of CRS and VRS.
Five-year efficiency score results showed that
TR61, TR62, TR90, and TRC3 regions out of 26
NUTS2 regions were fully efficient under the as-
sumption of both CRS and VRS. Four regions were
fully effective in the CRS assumption and seven
regions in the VRS assumption. Regions with tech-
nical efficiency lower than one are interpreted as
less technically efficient. The most striking result
was obtained from the TR10 region. Because while
it was 57.3% technical efficiency under the as-
sumption of CRS, it was determined that it has
100% technical efficiency under the assumption of
VRS.

According to the regions’ average, technical
efficiency was 77.5% under the CRS assumption
and 87.7% under the VRS assumption. The regions
with the lowest technical efficiency were TR33,
TR&2, TR72, TR10, and TR8&3 under the CRS as-
sumption, while TR33, TR72, TR83, TR32, and
TR42 under the VRS assumption. When evaluated
by years, the highest technical efficiency was calcu-
lated in 2015, and the lowest technical efficiency
was calculated in 2018 in both assumptions. In
2019, technical efficiency decreased by 6.10% un-
der the CRS assumption and 2.24% under the VRS

assumption compared to 2015.

According to the CRS assumption, the regions
with the highest decrease in technical efficiency
over the years were TRC1, TR63, and TR42 re-
gions with 42.29%, 36.40%, and 20.81%, respec-
tively. On the other hand, the regions that increased
their TRAI
(17.60%), TRB2 (13.34%), and TR71 (11.31%).
Under the assumption of VRS, TR63, TRCland
TR83 were the regions with the highest decrease in
technical efficiency with 26.98%, 23.13%, and
12.68% rates, respectively. Conversely, TR72
(19.16%), TR71 (11.68%), and TR21 (8.57%)

were the regions with the highest increase in tech-

technical efficiency most were

nical efficiency.

According to average technical efficiency, it
could be seen that there were differences between
regions and between CRS and VRS assumptions
(Figure 1). 13 regions (50%) under the CRS as-
sumption and 11 regions (42.31%) under the VRS
assumption had efficiency below the regional aver-

age.
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Table 2: Technical efficiency of regions
CRS
VRS

Re-
gion / Change Change
Year 2015 | 2016 | 2017 | 2018 | 2019 | Mean (%0)* 2015 | 2016 | 2017 | 2018 | 2019 | Mean (%0)*
TR10

0.532 | 0.655 | 0559 | 0.561 | 0.559 | 0.573 5.08 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00
TR21

0.805 | 0.813 | 0.765 | 0.722 | 0.774 | 0.776 -3.85 0.831 | 0.834 | 0.846 | 0.783 | 0.902 | 0.839 8.54
TR22

0.756 | 0.753 | 0.627 | 0.626 | 0627 | 0678 | -17.06 | 0.804 | 0.820 | 0.749 | 0.731 | 0.765 | 0.774 -4.85
TR31

1.000 | 1.000 | 0918 | 0971 | 0940 | 0.966 -6.00 1.000 | 1.000 | 0.985 | 1.000 | 1.000 | 0.997 0.00
TR32

0.644 | 0.664 | 0613 | 0.611 | 0.648 | 0.636 0.62 0.662 | 0.677 | 0656 | 0.621 | 0.649 | 0.653 -1.96
TR33

0.446 | 0.485 | 0458 | 0450 | 0.451 | 0.458 1.12 0.461 | 0.501 | 0492 | 0478 | 0.487 | 0.484 5.64
TR41

0.864 | 0976 | 0.781 | 0.778 | 0.730 | 0.826 | -15.51 0.883 | 0982 | 0876 | 0.813 | 0.830 | 0.877 -6.00
TR42

0.716 | 0.605 | 0.547 | 0.505 | 0.567 | 0.588 | -20.81 0.766 | 0.736 | 0.698 | 0.680 | 0.714 | 0.719 -6.79
TR51

1.000 | 1.000 | 1.000 | 0941 | 0939 | 0.976 -6.10 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00
TR52

1.000 | 0.915 | 0926 | 0970 | 0.965 | 0.955 -3.50 1.000 | 1.000 | 1.000 | 0986 | 1.000 | 0.997 0.00
TR61

1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00
TR62

1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00
TR63

0.967 | 0774 | 0.651 | 0623 | 0.615 | 0726 | -36.40 | 0997 | 0.827 | 0717 | 0.696 | 0.728 | 0.793 | -26.98
TR71

0.858 | 0.704 | 0.789 | 0.857 | 0.955 | 0.833 11.31 0.873 | 0721 | 0812 | 0.862 | 0.975 | 0.849 11.68
TR72

0.553 | 0.493 | 0.538 | 0.591 | 0.588 | 0.553 6.33 0.569 | 0.519 | 0.569 | 0.606 | 0.678 | 0.588 19.16
TRSI1

1.000 | 0.886 | 0.831 | 0402 | 0.900 | 0.804 | -10.00 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00
TRS2

0.539 | 0.528 | 0.503 | 0.403 | 0.501 | 0.495 -7.05 0.880 | 0.810 | 0.818 | 0.788 | 0.853 | 0.830 -3.07
TR83

0.663 | 0.616 | 0506 | 0.521 | 0.566 | 0574 | -14.63 | 0.678 | 0.635 | 0533 | 0558 | 0.592 | 0599 | -12.68
TR90

1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00
TRAI

0.733 | 0.643 | 0.590 | 0.672 | 0.862 | 0.700 17.60 0.941 | 0.988 | 1.000 | 1.000 | 1.000 | 0.986 6.27
TRA2

0.894 | 0.659 | 0.744 | 0.589 | 0.897 | 0.757 0.34 0.971 | 0904 | 0905 | 0.890 | 0.956 | 0.925 -1.54
TRBI

0.807 | 0.725 | 0.750 | 0.796 | 0.697 | 0.755 | -13.63 1.000 | 1.000 | 1.000 | 1.000 | 0.901 | 0.980 -9.90
TRB2

0.772 | 0.745 | 0.784 | 0.657 | 0.875 | 0.767 13.34 1.000 | 1.000 | 1.000 | 0914 | 1.000 | 0.983 0.00
TRCI

0.889 | 0.951 | 0.750 | 1.000 | 0.513 | 0.821 4229 | 0964 | 1.000 | 1.000 | 1.000 | 0.741 | 0.941 23.13
TRC2

0.882 | 0987 | 0.922 | 1.000 | 0.861 | 0.930 -2.38 0.939 | 1.000 | 1.000 | 1.000 | 0.934 | 0.975 -0.53
TRC3

1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 0.00

*It refers to the change in 2019 compared to 2015.
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Figure 1. Technical efficiency by regions

4. Conclusion

Especially in developing countries, agricultural
efficiency analysis is important in contributing to
the growth of countries. Two main methodologies
were developed to measure efficiency, namely the
parametric and non-parametric approach. In this
study, non-parametric DEA with input-oriented
CRS and VRS approaches were used. When evalu-
ated in general, regions were more efficient in the
VRS model than in the CRS model. Among the 26
regions, TR61 (Antalya, Isparta, Burdur), TR62
(Adana, Mersin), TR90 (Trabzon, Ordu, Giresun,
Rize, Artvin, Glimiishane) and TRC3 (Mardin, Bat-
man, Sirnak, Siirt) were the regions with the high-
est efficiency. The regions with the lowest technical
efficiency were TR33 (Manisa, Afyon, Kiitahya,
Usak), TR82 (Kastamonu, Cankiri, Sinop), TR72
(Kayseri, Sivas, Yozgat), TR10 (istanbul), and
TRS83 (Samsun, Tokat, Corum, Amasya) under the

CRS assumption, while TR33 (Manisa, Afyon,
Kiitahya, Usak), TR72 (Kayseri, Sivas, Yozgat),
TR83 (Samsun, Tokat, Corum, Amasya), TR32
(Aydin, Denizli, Mugla), and TR42 (Kocaeli, Sa-
karya, Diizce, Bolu, Yalova) under the VRS as-
sumption. However, in the CRS and VRS models,
there was a decrease in the average efficiency over
the years. The main reason for this is that the rate
of technology transfer to agriculture is slow, and

farmers do not afford to invest in technology.

The importance of resource use comes to the
fore in the concept of efficiency. From this point of
view, it is essential to increase the efficiency of the
regions. In particular, the results of regional studies
should be taken into account in national policies. In
addition, it is thought that regional studies should
be repeated from time to time to guide agricultural

policies.
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OZET

Diinya, tiretim faktorlerinin kullanim ve yonetim bi¢iminden kaynak-
lanan pek ¢ok sorunla kars1 karsiyadir. Basta su ve enerji olmak iizere do-
gal kaynaklara ve gidaya olan talep siirekli artmaktadir. Artan kiiresel nii-
fus ve ekonomik biiyiimenin bir sonucu olarak diinya capinda su talebi
2050 yilina kadar %55 oraninda artacak; o zamana kadar, diinya niifusu-
nun yaris1 su sikintist geken bolgelerde yastyor olacaktir. Oniimiizdeki on
y1l i¢inde yaklasik %60 oraninda artmasi beklenen kiiresel elektrik iireti-
minin %901 suya dayalidir. Ayrica, artan kiiresel niifusun gida talebini
karsilamak i¢in kiiresel gida tiretiminin de 2050 yilina kadar %60 oranin-
da artmas1 gerekecektir. Su, enerji ve gida, yoksullugun azaltilmasina ve
stirdiiriilebilir kalkinmanin saglanmasina katkida bulunabilecek kaynak-
lardir ve insanlik i¢in vazgegilmezdir. Ayrilmaz bir sekilde birbirine bagl
olan bu ii¢ bilesen birbirlerine son derece bagimli olduklar1 ve birbirlerini
etkiledikleri icin birlikte degerlendirilmesi gerekir. Su, gida ve enerji ara-
sindaki baglantilar hem ¢ok sayida hem de karmasik ve dinamiktir. Soyle
ki; gida tiretimi, su ve enerji gerektirir; su ¢ikarma, aritma ve yeniden da-
gitim enerji gerektirir ve enerji tiretimi de yine su gerektirir. Bu calisma-
nin temel amaci, su-enerji-gida iliskilerini, bu ii¢ kaynak arasindaki bag-
lant1 ve etkilesimleri aciklamaktir. Tarim ekonomisi bilimi agisindan da
ilgi ¢ekici bir alan olmas1 nedeniyle, bu calismada uluslararasi bilimsel
literatiirde W (ater)E(nergy)F(ood) Nexus olarak adlandirilan Su, Enerji ve
Gida Baglantisi ile hem teorisi hem uygulamasi ¢ok zor olan bu yaklasi-

min temellerinin, gelisiminin ve ¢aligma alanlari tartisilmaktadir.
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ABSTRACT

An Integrated Approach for Efficient Resource Using:
Water-Energy-Food Nexus

Today, the world is facing so many problems arising from the way the
resources are used and managed. The demand for resources is constantly
increasing especially for water, energy and food. Worldwide water de-
mand will rise by 55% by 2050 as a result of the growing global popula-
tion and economic growth. By then, half of the world's population will be
living in water-stressed areas. Global power generation is expected to rise
by about 60% during the next ten years, and 90% of global power genera-
tion is water intensive. Furthermore, to fulfill the food demand of a rising
global population, global food production would need to increase by 60%
by 2050. Water, energy and food are indispensable resources for humanity
that can contribute to the reduction of poverty and achieving sustainable
development. Water, energy and food are inextricably interconnected and
actions in one sector influence the others. These highly interdependent re-
sources need to be evaluated together. The linkages between water, food,
and energy are numerous, complex and dynamic. Food production requires
water and energy; water extraction, treatment, and redistribution require
energy; and energy production requires water. The main objectives of this
study are to explain the water-energy-food nexus, the linkage and interac-
tion between these three resources. Since the last decade, the concept of
the Water-Energy-Food (WEF) Nexus has attracted the attention of many
researchers, and this concept has become a debated topic for policymakers
and academics. Since it is an interesting field in terms of agricultural eco-
nomics, this study aims to understand the foundations, development and
working areas of this approach, which is known as WEF Nexus in the in-
ternational scientific literature and is very difficult to understand both the-

oretically and its application.
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1. Giris

Kiiresel olarak, temel gilivenli igme suyuna
erisimi olmayan 785 milyon (WHO, 2019); el-
ektrige erisimi olmayan 770 milyon (IEA, 2019) ve
giivenilir gidaya erisimi olmayan yaklasik 690 mi-
lyon insan bulunmaktadir (FAO, 2019).

Kiiresel niifusun 2050 yilinda 9,7 milyara
ulasacagi tahmin edildiginden (WPP, 2019), kiiresel
su talebinin 2050 yilina kadar %55 oraninda art-
mast beklenmektedir (OECD, 2011). Tek basina
tarimin toplam su ¢ekimlerinin 2050 yilinda %10
artacagl tahmin edilmektedir (FAO, 2011a). Ote
yandan kiiresel enerji talebinin de 2050 yilina kadar
%50 artmas1 beklenmektedir (IEA, 2019). FAO
(2014)’e gore, basta gelismekte olan iilkelerin
ekonomik kalkinmasi ve degisen gida tiiketim
kaliplar1 nedeniyle artan gida talebini karsilamak
icin 2050 yilinda kiiresel gida diretiminin %50

oraninda artirilmasi gerekmektedir.

Uretim ve tiiketim ydntemlerinde 6nemli
degisiklikler olmadikga, siirekli artan gida ve enerji
talebi, 2035 yilina kadar birincil enerji iiretimini %
50 ve 2050 yilina kadar tarimsal iiretimi de yaklasik
%70 artirmaya zorlayacaktir. Bu kaynaklarin
liretim artisi, toprak ve su kaynaklari {izerinde derin
bir etkiye sahiptir. Ote yandan, iklim degisikliginin
de kaynaklar ve ekosistem {izerindeki baskiy1 ve
Ozellikle marjinal ve su kithig1 olan bolgelerde
yasayan insanlarin savunmasizligini artiracagi tah-

min edilmektedir (Hoff, 2011).

Bu degisiklikler, diinyanin bir¢cok bdlgesinde
artan talep nedeniyle simirlanan mevcut su, enerji
ve gida kaynaklari i¢in biiylik zorluklar yaratacak-
tir. Ayrica, bu kaynaklar o kadar birbirine baglidir
ki, iklim degisikliginin neden oldugu kiiresel su
stresi, diinyanin gida ve enerji iiretimi iizerinde
onemli bir etkiye sahip olabilir (Zhang et al.,
2018). Bir yandan dogal kaynaklarin ve ¢iktilarin
birbirleri arasindaki iliskiler 6te yandan bunlarin
ekonomik kalkinmaya ve insan refahina kat-
kilarinin 6nemli Olgiide sinirlanmaya baslamast,
“nexus” diisiincesinin ortaya c¢ikmasina neden

olmustur (Ringler et al., 2013).

“Nexus”, farkli disiplinler tarafindan farkli
Ornegin,
(WEF),

macilart ve politika yapicilar gida-enerji-su (FEW)

sekillerde anilmaktadir. hidrologlar,

kavrami1 su-gida-enerji tarim  aragtir-
ve enerji glivenliklestirme politika yapicilar ise
enerji-gida-su  (EFW) olarak adlandirmaktadir
(Qureshi, 2021). Gida terimi genis anlaminda
kullanilmakta, agirlikli olarak tarim dirlinleri ve
islenmis gida {iriinleri kast edilmektedir. Uygu-
lamada c¢evre ile iligkisini vurgulamak i¢in su-
enerji-gida-ekoloji (WEFE) olarak kullanimina da
rastlanmaktadir. Bu calisma kapsaminda daha sik
kullanilmas1 nedeniyle ve terminolojiye doniistiyor
olmas1 nedeniyle Su-Enerji-Gida Baglantis1 yak-
lasim1 benimsenmistir. Son on yildan beri, su-
enerji-gida baglantisi  kavrami  bir¢cok arastir-
macinin dikkatini ¢ekmis ve politika yapicilar ve
akademisyenler icin lizerinde tartigilan bir konu

haline gelmistir.
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Baglant1 yaklasimi, farkli sektorlerin kaynak
kullaninm verimliligini ve politika tutarliligini
destekleyen Yesil Ekonomiye gecise katkida bulu-
nur. Negatif ekonomik, sosyal ve c¢evresel
digsalliklar1 azaltir, genel kaynak kullanim verim-
liligini artirir ve insanlarin suya ve yiyecege erisi-
mini glivence altina alir. Bu nedenle, 'silo' olarak
tanimlanan geleneksel politikalarin ve karar al-
manin, catismalar1 ve Odiinlesimleri azaltan ve
sektorler arasi sinerjiyi en iist diizeye ¢ikaran bu

yeni yaklasima doniistiiriilmesi gerekmektedir.

Bu c¢alismanin temel amaci, su-enerji-gida
iliskisini, bu ii¢ kaynak arasindaki baglanti ve
etkilesimi agiklamaktir. Tarim ekonomisi bilimi
acisindan da ilgi ¢ekici bir alan olmasi nedeniyle,
bu makale ¢alismasinda uluslararas1 bilimsel litera-
tirde WEF Nexus olarak bilinen ve hem teorik
olarak anlagilmasi hem de uygulanmasi ¢ok zor
olan bu yaklasimin temelleri, gelisimi ve calisma

alanlarinin anlasilmas1 amaglanmaktadir.
2. Materyal ve Yontem

Bu c¢alisma literatiire dayali olup, caligmada
kullanilan veri ve bilgiler ikincil kaynaklardan te-
min edilmistir. Su-enerji-gida iliskisi hakkinda daha
once yapilmis olan ¢alismalar sistematik bir yak-
lasimla ele alinmis ve ¢alismanin amacina uygun
olarak analiz edilmistir. Bu amagla, konuyla ilgili
cok sayida dergi makalesi, konferans bildirisi ve
benzeri bilimsel makale gbézden gecirilmistir.

Calismada kullanilan sayisal veriler Gida ve Tarim

Orgiitii (FAO), Diinya Bankas1 ve Uluslararasi
Enerji Ajans1 (IEA) veri tabanlarindan alinmustir.
Calismada oncelikle her bir bilesen tek tek ele
alinmis, ardindan da aralarindaki iliski ve etkiler

acisindan degerlendirilmistir.
3. Su-Enerji-Gida Baglantisi

Cambridge Sozliigi'ne (2021)

"nexus" kelimesinin gergek tanimi "bir sistemin

gore,

pargalar1 veya bir grup sey arasindaki énemli bir
baglantidir". Nexus'un tanimi konusunda bir fikir
birligi yoktur (Endo et.al., 2017). Farkl disiplinler-
den bilim adamlari, arastirmacilar ve politika yapi-
cilar nexus'u farkli sekilde yorumlamakta ve tanim-
lamaktadir. Zhang et al., (2018)’e goére nexus
tanimlar1 genel olarak ikiye ayrilabilir: Birincisi,
nexus, nexus sistemi i¢indeki gesitli alt sistemler
veya sektorler arasindaki etkilesim olarak
tanimlanir. Daha yaygin olan ikinci tanim, nexus'u,
su, enerji ve gida baglanti diigiimleri arasindaki
baglantilar1 6lgmek i¢in bir analiz yaklasimi olarak

sunar.

WEF Nexus, su, enerji ve gida arasindaki
baglant1 ve etkilesimleri incelenmesidir. Bu kay-
naklarin yonetilme ve degerlendirilme bigiminden
(enerji icin gida, gida i¢in su ve enerji i¢in su) orta-
ya ¢ikan ddiinlesimleri, sinerjileri ve c¢atismalari

analiz eder (Simpson ve Jewitt, 2019).
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Bazi ¢aligmalar, nexus'a araziyi ekler ve nexus
etkilesimi ve diisiincesinde Onemli bir faktor
oldugunu iddia eder. Ringler vd. (2013)’e gore ara-
zi; sadece gida tiretimi i¢in ¢cok onemli degil, ayni
zamanda biyoyakaitlar, rezervuarlar ve akiiferler gibi
su kaynagi depolamasi gibi bazi enerjilerin iiretimi

icin de gereklidir.

Bazilian ve arkadaglari tarafindan 2011 yilinda
yapilan bir calismaya gore, su-enerji-gida kaynak-

lariin ana benzer unsurlar1 sunlardir:

. Milyarlarca  insanin  erisemedigi, hizla

biiyiliyen bir talebe sahiptirler.

. Iklim degisikliginden biiyiik dl¢iide etkilenirl-

er ve ¢evreye bagimhidirlar.

. Uluslararasi ticarette yer alirlar ve "kiiresel

meta" olarak kabul edilirler.

. Ayni sekilde, bolgesel mevcudiyet, arz ve

talepte farkliliklar gosterirler.

. Bir toplumun isleyisi i¢in temel olduklarindan
kaynak kisitlamalar1 ve giiclii giivenlik sorun-

lar1 vardir.

. Ayrica, siki bir  gsekilde

piyasalarda faaliyet gosterirler ve risklerin

diizenlenmis

acik bir sekilde tanimlanmasini ve islen-

mesini talep ederler.

Su-enerji-gida baglantisi; sosyal, ekonomik ve
cevresel hedeflere ulasmada ¢ok 6nemli olan kiire-
sel kaynaklar sisteminin karmasik ve birbirine bag-
It dogasini1 tanimlamak ve ele almak i¢in yararh bir
aragtir. Daha koordineli bir yonetimde dogal ¢evre
ve insanlar arasindaki etkilesimleri anlamak ve sis-
tematik olarak analiz etmek i¢in kavramsal bir ¢er-
¢eve sunar. Su-enerji-gida baglantisi, 6diinlesimleri
en aza indirmede, yonetmede ve biitiinlesmis karar
verme, uygun maliyetli planlama ve uygulamaya
olanak taniyan sinerjiler olusturmada da énemli bir
rol oynar (FAO, 2014).

Su, enerji ve gida arasindaki dinamik ve kar-
masik etkilesimi anlamak, kaynaklarin ekonomik
ve siirdiiriilebilir bir sekilde kullanilmas1 ve yone-
tilmesi i¢in bir baglant1 yaklasimi esastir. Bu bag-
lant1 yaklasimi, bir kararin yalnizca belirli bir sek-
tor lizerinde degil, ayn1 zamanda diger ilgili sektor-
ler iizerinde de sahip olabilecegi etkinin anlagilma-
sim1 saglar. Baglant1 yaklagimi farkli sektorlerde
gecerli olan farkli segeneklere karar vermede ve
oncelik vermede de ¢ok kritik olan potansiyel
odiinlesimleri ve sinerjileri tahmin etmeyi de miim-
kiin kilar (FAO,2014).
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3.1. Nexus yaklasiminin temel ilkeleri

Rasul ve Sharma (2016)’ya gore, nexus yak-

lagiminin temel ilkeleri asagidaki gibidir:

Su, enerji ve gida arasindaki iliskileri ve
karsilikl1 baglantilar1 kabul etmek ve kaynak-
larin verimli kullanimina iliskin ekonomik
olarak uygulanabilir ve ¢evre dostu kararlar

tesvik etmek.

Sektorler arasinda sinerjileri optimize eden ve

Odiinlesimleri azaltan ve farkli sektorler
arasindaki 1 birligini gelistiren karsilikli
yarar kararlari

saglayan destekleyen

biitliinlesmis politikalar gelistirmek.

Su, toprak, enerji ve ekosistemin énemini goz
oniinde bulundurmak ve paydaslart bu
kaynaklar1 makul ve siirdiirtilebilir bir sekilde

tilkketmeye tesvik etmek.

Sektorler ve paydaslar arasinda politikalarin
koordinasyonunu ve tutarliligimmi siirdiirmek
ve ¢evre lizerinde sinirl etkisi olan daha aziy-
la daha

gelistirmek.

fazlasin1  {iretmenin  yollarini

Su, enerji ve gida politikasi hedeflerine kat-
kida bulunan biitiinlesmis ¢6ziimler saglamak
i¢in bir sistem ic¢indeki alt sistemlerin uzay ve
zaman icindeki karsilikli bagimliligini anla-
mak ve bireysel sektorlerin iiretkenliginden

ziyade sistem verimliligine odaklanmak.

3.2 Nexus' ta Su

Su; su-enerji-gida baginda temel ve merkezi
bir rol oynar ve Yesil Ekonomide enerji ve gida
giivenligi icin cok Onemli bir kaynaktir (Hoff,
2011). Su; gida tiretiminde ikdme edilemez bir kay-
naktir ve enerji iiretiminde de ¢ok 6nemlidir. Diin-
yada tatli su tiikketiminin %701 tarim sektoriinde
olurken, gelismekte olan iilkelerde bu oran %90'a
kadar c¢ikabilmektedir. Evsel ve endiistriyel su tii-
ketiminin sirastyla %10 ve %20 oldugu tahmin
edilmektedir (FAO,2020).

Genel ve geleneksel olarak suyun kullanimu,
etkin bir sekilde fiyatlandirilmaz; girdi olarak kul-
lanildiginda ticretsizdir ve onu kirletmenin ve kotii-
ye kullanmanin bir maliyeti yoktur. Tarimda gida
ve lif iiretiminde kullanilan “yesil su” hicbir sekil-
de fiyatlandirilmaz ve serbest mal olarak kabul edi-
lir. Tarimda sulama i¢in kullanilan “mavi su” da
pek c¢ok iilkede uygun sekilde fiyatlandirilmamak-
tadir. Ancak bazi OECD iilkeleri, c¢iftcilerin su tii-
ketimi konusundaki farkindaligini artirmak igin
mavi su tiiketimini fiyatlandirmaya ve tarifeler uy-

gulamaya baslamistir (Allan et.al, 2015).

Tarim sektoriinde tliketilen su, baska bir deyis-
le bagka bir iiretim i¢in tekrar kullanilamayacak su
kullanim1 yiiksektir. Tarimda yesil ve mavi su tii-
ketim toplami, sirasiyla %35 ve %3 olan endiistriyel
ve evsel kullanima kiyasla %92'dir (Hoogeveen,
2015).
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3.3 Nexus'ta Enerji

Giliniimiizde, basta fosil yakitlar olmak iizere

yenilenemeyen  kaynaklar, diinyadaki enerji

iretiminin ana kaynaklaridir. Fosil yakitlarin yakil-
kiiresel

masi 1IsSimmaya ve olumsuz gevresel

digsalliklara neden olmustur. Diinya, fosil

yakitlardan niikleer ve yenilenebilir enerji (6zellikle
hidroelektrik ve biyoyakitlar) gibi diisiikk karbonlu
enerji kaymaya

(IEA,2020).

kaynaklarina baslamistir

Ote yandan, enerji tiiketiminin diinya genelinde
2035 yilinda %50, 2050 yilinda ise %80 oraninda
artacagi tahmin edilmektedir (IEA, 2010). Oysa,
2025 yilina kadar su ¢ekimlerinin gelismekte olan
ve gelismis lilkelerde sirasiyla %50 ve %18 artmasi
beklenmektedir (Flammini ve Puri, 2013). Ye-
nilenebilir enerji kaynaklarinin kiiresel birincil en-
erjiye katkis1 2019 yilinda %11 olmustur. Ote yan-
dan, 2019 yilinda yenilenebilir enerjilerin kiiresel
elektrik iretimine katkis1 %27 iken, hidroelektrik
enerji tek basina elektrik iiretimine %16 katki
saglamaktadir. Yenilenebilir enerji kaynaklari, dii-
nya icin temiz ve giivenli enerji liretiminde biiylik
rol oynamaya devam edecektir. Buna ek olarak,
onlimiizdeki on yillarda kiiresel enerji sistemlerinin
karbondan arindirilmasina da katkida bulunacak-
lardir (Ritchie ve Roser, 2020).

Siirdiiriilebilir Kalkinma Senaryosu'nun (SDS)
kiiresel enerji talebinin yarisini yenilenebilir kay-
naklardan karsilama paymi gergeklestirmek icin
enerji lretiminde yenilenebilir enerji yiizdesinin
onemli olgiide artmasi beklenmektedir (IEA,2019).

Kiiresel enerji tedarikinin yarisina katkida bu-
lunan yenilenebilir enerji hedeflerine ulagmak igin
etkili talep yonetimi ile arz tarafinda iyilestirme
gereklidir. Yenilenebilir kaynaklar prensipte tiike-
nemese de diger sektorler ve gevre lizerinde olum-
suz dissalliklar ortaya gikabilir. Ornegin, biyoyakit
iretiminde ve bir dereceye kadar hidroelektrik iire-
timinde liretilen enerji birimi bagina su talebi, fosil
yakitlara kiyasla daha yiiksektir (Hoff, 2011). Bu
yenilenebilir enerji kaynaklarinin iiretiminde tiike-

tilen su, baska sektorlerde de degerlendirilebilir.
3.4 WEF Nexus Etkilesimi
3.4.1 Eneriji i¢in su

Fosil yakitlarin ¢ikarilmasi, iglenmesi, maden-
ciligi ve rafine edilmesi icin de su gereklidir. Ayri-
ca su, elektrik santrallerinin sogutulmasi ile biyo-
yakit ve elektrik iiretiminde 6nemli bir rol oyna-
maktadir (Hoff, 2011). Su ve enerjinin ayrilmaz bir
sekilde birbirine bagimlilig1 nedeniyle, bir sektor-

deki sorun diger sektor i¢in de sorun yaratabilir.
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IEA (2019)’a gore, enerji sektoriinlin kiiresel

su c¢ekimi, tim su ¢ekimlerinin  %10'unu
olustururken, gelismis Tlkelerde enerji icin su
¢ekimi, toplam su ¢ekimlerinin = %42'sini

olusturmaktadir. Ancak, alinan suyun sadece kiiciik
bir kismi tiiketilirken geri kalan1 ¢evreye geri do-

ner.

Konvansiyonel kaynaklardan konvansiyonel
olmayan kaynaklara, 6zellikle de yenilenebilir bir
kaynagi
kaydirildiginda, su kullanim verimliligi azalir. Tii-

enerji olarak  biyoyakit iiretimine
ketilen suyun tlirii {lkeden {ilkeye degisiklik
gostermektedir; bazi iilkelerde biyoyakit {iiretimi
icin yesil su tiiketilirken, bazi iilkelerde mavi su

kullanilmaktadir (Hoff, 2011).

Biyoyakit tiretimi 6nemli miktarda su tiiketir.
Diger enerji tiirlerinin suya olan talebi diiserken,
biyoyakitin su talebi ili¢ kattan fazladir (2016'da
14,5 Milyar Metre kiip (MMK)'ten 2030'da 45 mi-
lyar MMK'e) (Sekil 1). Biyoyakitlar, diger baglanti
aktorleri ile verimli bir sekilde yoOnetilmezse, su
miktar1 lizerinde ¢ok biiyiik bir etkiye sahip olabilir.
Biyoyakit iiretiminde tiiketilen suyun tiirii dnem-
lidir. Ornegin, biyoyakit iiretimi igin yesil su ve gri
su tiiketimi, mavi su kullanimina kiyasla su miktari

tizerinde daha az etkiye sahiptir.

3.4.1.1 Hidroelektrik Enerji Uretimi

Hidroelektrik, elektrigin %16'sini ve kiiresel
yenilenebilir enerjinin %59'unu iretir (Our World
in Data, 2020). Hidroelektrik, karbonun cevreye
saliniminin neden oldugu kiiresel 1sitnmanin azaltil-
masina katkida bulunabilecek bir yenilenebilir
enerji seklidir ve ¢ok sayida baska yonii vardir.
Enerji tiretmek ve suyu bagka bir kullanim i¢in de-

polamak ve korumak gibi ikili bir amaci vardir.

Ancak hidroelektrik, ciddi ¢evre sorunlarina ve
jeopolitik kaygilara neden olabilir (Fette et al.,
2007). Hidroelektrikten enerji iiretiminin su miktari
iizerinde ¢ok az etkisi vardir, ancak mevsimsel su

akisi degistirebilir.

Hoff'a (2011)’e gore, enerji sektoriinde su tii-

ketiminin verimliligi su yollarla artirilabilir:

. Elektrik tiretmek i¢in tek bir amag i¢in kulla-
nilanlar yerine ¢ok amagl su depolari insa

etmek.

. Enerji tiretimi i¢in marjinal suyun (6rnegin
act su) kullanilmasi sektordeki tatli su talebi-

ni azaltabilir.

. Az su gerektiren gilines enerjisinin gelistiril-
mesi, temiz enerjinin saglanmasina yardimci

olabilir.

. Insa edilmis sulak alanlardaki fazla suyun
aritilmasi yoluyla petrol ve dogal gaz cikar-
mada ortak su lretimi, daha su verimli bir
teknik olabilir.
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Enerji sektoriinde Kkiiresel su talebi

Giic tiretimi: Diger yenilenebilir kaynaklar

Giic iiretimi: Biyokiitle

|
Giig tiretimi: Nitkleer s
Giic tiretimi: Gaz
Giig tiretimi: KOomilr
Birincil enerji: Biyoyakitlar s
Birincil enerji: Fosil vakitlar
0 5 10 15 20 25 30 35 40 45 50

Miktar (MMK) 2030

® Miktar (MMK) 2016

Sekil 1: Siirdiiriilebilir Kalkinma Senaryosu (2016 ve 2030'da gesitli enerji tiirlerine gore enerji sektoriinde

kiiresel su tiiketimi) (Kaynak: IEA, 2020)

3.4.2 Su icin enerji

Wakeel et al., (2016)’ya gore su i¢in enerji, su
sektorlerinin bina, isleyis ve bakim asamalarinda
kullanilan enerjiyi ifade etmektedir. Su ve enerji
ayrilmaz bir sekilde baglantilidir. Su sektdriinde su
aritma, tagima, pompalama ve tuzdan arindirma igin
enerji gereklidir (Larsen ve Drews, 2019). Tuzdan

arindirilmis su ve geri doniistiiriilmiis atik su gibi

geleneksel olmayan su kaynaklarinda enerji
kullanimi, geleneksel su kaynaklarma kiyasla
yiiksektir. Sulama i¢in toplam tiiketilen su

kullaniminin neredeyse yarisina katkida bulunan
yeralt1 suyu, yiizey suyu sulamasindan daha fazla

enerji yogundur (Hoff, 2011).

Ayrica suyun dagitimi ve aritilmasinin kiiresel
elektrik tiiketiminin %7'sini olusturdugu belirtil-
mektedir (Yang et al.,2010).

Ayrica su hem tiiketiminden 6nce hem de tii-
ketiminden sonra enerji gerektirir. Tiiketimden 6n-
ce, ¢ikarma, aritma, dagitim ve tiiketimden sonra
suyun aritilmast ve geri doniistiiriilmesi 6nemli

miktarda enerji gerektirir (Bazilian et al., 2011).

Su icin enerji gereksinimi ¢esitli kaynaklara
gore degisir. 1 m3 deniz suyunun tuzdan arindiril-
mast i¢in 2,58-8,5 kWh/m3 enerji gerekirken, 1 m3
g0l veya nehir suyu i¢in enerji gereksinimi 0,37
kWh/m3'tiir. Cizelge 1’de ¢esitli su kaynaklar1 ve

enerji talepleri karsilastirilmaktadir.
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Cizelge 1. Farkli kaynaklardan insan kullanimi igin 1 m® temiz su iiretmek igin gereken enerji miktar

Kaynak Miktar

Deniz suyu

2.58-8.5 kWh/m®

Atik suyun yeniden kullanimi

1.0-2.5 kWh/m’

Atik su aritimi

0.62-0.87 kWh/m’

Yeralti suyu 0.48 kWh/m’

Gol veya Nehir 0.37 KWh/m®

Kaynak: Siirdiiriilebilir Kalkinma Diinya Is Konseyi (WBCSD), 2009.

3.4.3 Tarim ve gida icin su

Tarim, kiiresel tathi su ¢ekimlerinin %70'inden
fazlasini olusturan en biiyiik tath su tiiketicisidir.
Su; sulama, ormancilik, balik¢ilik ve farkli enerji
tiirlerinin iiretimi ve tasinmasi i¢in kullanilir. Ta-
rimsal gida tedarik zincirinin tamaminda da su ge-
reklidir (FAO,2011b). Hoft' (2011), genel olarak bir
kalori gida enerjisi liretmek i¢in ortalama olarak bir

litre su gerektigini ifade etmektedir.

Tarimda su tiikketiminin verimliliginin artiril-
masi, kiiresel gida talebinin karsilanmasina yardim-
c1 olabilecektir (Postel, 1998). Su, kiiresel gida iire-
timi i¢in kritik 6neme sahip oldugundan, suyun ve-
rimli bir sekilde yonetilmesi gerekmektedir. Artan
diinya niifusu, artan gida fiyatlari, iklim degisikligi
ve biyoyakit {iretimi gibi faktorler, BM'nin bin yil-
lik diinya yoksullugunu 2015 yilina kadar yar1 yari-

ya azaltma hedefinin ger¢eklesmesini engellemistir.

3.4.4 Gida i¢in enerji

Gida iiretimi ve tarimsal gida tedarik zinciri,
kiiresel enerji kullaniminin %30'unu olusturmakta-
dir. Enerji, tarimda dogrudan tarim makineleri i¢in
yakit ve elektrik olarak ve dolayli olarak giibre ve
diger kimyasallar gibi ¢iftlik girdilerinin tiretimin-
de kullanilmaktadir. Tarimsal gida tedarik zinciri
ayrica gida tagimaciligi, dagitim, sogutma ve 1sitma

acisindan da enerji tiiketmektedir (FAO,2011).

Son elli yilda, giibre tiiketimi dnemli dlgiide
artmistir. Potasyum ve fosfor gibi diger giibrelere
gore ton basma 10 kat daha fazla enerji gerektiren
azotlu giibre, enerji girdisi olarak en ¢ok kullanilan
giibredir. Azotlu giibreler genellikle yiiksek verimli
mahsuller i¢in tarim igletmelerinde kullanilan ener-
Ji kullaniminin  %55-65'ini olusturur (Khan and
Hanjra, 2009).
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3.4.5 Enerji icin gida

Biyoyakitlar, kiiresel sera gazi emisyonlarinin
azaltilmasina katkida bulunabilecek bir yenilenebil-
ir enerji tliriidiir. Bununla birlikte, biyoyakit {ireti-
mi, su ve toprak talebi acisindan gida iiretimi ile
rekabet etmektedir. Ancak bu, kullanilan su tipine
(marjinal veya tatli su) ve kullanilan arazi tipine

(marjinal veya ekili arazi) baglidir.

Biyoyakitlarin su talebinin iiretimi, islenmesi
ve dagitimi, enerji birimi basmna petrol ve dogal
gazdan 500 kat daha fazla oldugu i¢in su iizerinde
derin bir etkisi olabilir (Liu et. al 2018).

Hoff' (2011)’de belirtildigi gibi genel bir kural
olarak, 1 litre s1vi biyoyakit iiretmek i¢in yaklasik
olarak bir kisi i¢in bir giinliik yiyecek tliretmek igin

gerekli olan su miktarina ihtiya¢ vardir.

Biyoyakit piyasalarinin, temel gida {iriinle-
rinin, Ozellikle misirin, gida olarak dogrudan tii-
ketimi agisindan tahil mevcudiyetini ve hayvansal
iirlinlerin iiretimi i¢in gerekli yem olarak kullanimi
acisindan da yem arzin tehlikeye atma riski bulun-
maktadir. Biyoyakitlara olan talebin yiiksek kal-
mas1 beklendiginden ve Ongoriilebilir gelecekte
gida mahsulleri tarafindan karsilanacagindan, bu;
tropikal ormanlar ve sulak alanlar dahil olmak
iizere biyolojik ¢esitlilie sahip alanlarin tarimsal
iretimden ¢ekilmesiyle (Tirado

et.al, 2010).

sonuglanabilir

Tarim dis1 arazilerde yagmurla beslenen biyo-
yakit liretmenin avantajlar1 olabilir, ancak ekosis-
tem biitiinliigiiniin ve biyolojik c¢esitliligin kaybi
gibi olas1 takaslar1 ve araziyi karbon depolamak
icin kullanmak gibi alternatifleri géz oniinde bu-
lundurmak 6nemlidir (Liu et al., 2018).
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4. Sonug¢

Sosyo-ekonomik kalkinmanin yani sira aglhigin
azaltilmas1 ve gida giivenliginin saglanmasi icin
gerekli kaynaklar olan su, enerji ve toprak; iklim
degisikligi, niifus artis1 ve kontrolsiiz ekonomik
kalkinma gibi kiiresel egilimler nedeniyle baski
altindadir. Karar vericiler, kaynaklar siirdiiriilebilir
bir sekilde yoneten en iyi secenegi belirlemelerine
ve farkll gelistirme ve yonetim secenekleri arasin-
daki odiinlesimleri, catigsmalar1 ve sinerjileri anla-
malarina yardimci olacak karmasik araglara ihtiyag

duymaktadir (Flammini ve Puri, 2013).

Niifus artisi, ekonomik gelisme, iklim degisi-
kligi, kentlesme, artan kaynak kitlig1 ve bozulma ile
gelismekte olan ekonomilerin degisen beslenme
tercihleri nedeniyle, onlimiizdeki yillarda su, enerji
ve gida talebinde Onemli bir artis olacagi tahmin
edilmektedir (Hoff, 2011).

Niifusun daha kaliteli ve besleyici gida talebi
nedeniyle 2050'de kiiresel gida tiretiminin %60 art-
masi1 gerekecek; bu durum da su ve enerji talebini
onemli Ol¢iide artiracaktir. Bugiin karsilasilan so-
runlar birbiriyle baglantili olmasina ve bu sorunla-
rin ¢6zlimil i¢in biitiinciil bir yaklagim gerektirmesi-
ne ragmen bir sorunu digerlerini hesaba katmadan

cozmek, diger sorunlar1 daha da kotiilestirmektedir.

Su-enerji-gida baglantis1 yaklasimi, sirasiyla
stfir aglik (2), temiz su ve sanitasyon (6), erigilebi-
lir temiz enerjiyi (7) amaclayan Birlesmis Milletler
Stirdiirtilebilir Kalkinma Hedeflerine (SKH) ulasil-
masina dogrudan katkida bulunmaktadir. Ayrica,
Odiinlesimleri en aza indirerek, sinerjileri tesvik
ederek; su, gida ve enerji sektorlerinin Gtesinde ka-
demeli etkiler yaratarak tiim SKH'lere dolayli ola-
rak katkida bulunulabilir (Liu et.al, 2018).

Nexus yaklagimlar: etkin bir sekilde uygulanir-
sa, biitlinlesmis planlama, yonetim ve yoOnetisimi
tesvik etme ve ortaya ¢ikan olumsuz dissalliklar
Takaslar1  ve

azaltma potansiyeline sahiptir.

catigsmalar1 en aza indirmek; su, enerji ve gida

arasinda sinerjiyl tesvik etmek i¢in Oneriler
asagidadir:
. Sektorler aras1 politikalar uyumlu hale

getirilmelidir. Sektorler arasi catigsmalart en

aza indirmek, sinerjileri en iist diizeye
cikarmak ve bir sistem yaklagimi kullanarak
politika hedeflerine ulagsmak igin, ti¢ sektoriin
politikalariin  karsilikli  bagimlhiliklar: dik-
kate alinarak uyumlastirilmas: gerekmekte-

dir.
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Sektorel hedeflere ulasmada kullanilan poli-

tika stratejileri ve araglarini, birbirini
giiclendiren strateji ve araglarin sistematik
olarak tesvik edilmesini saglamak ve kaynak
icin rekabet eden talepleri karsilamak igin
politika c¢atismalarin1 ¢ozmek i¢in uyumlu

hale getirilmelidir (Rasul ve Sharma 2016).

Nexus yaklasiminda sadece bir sektorden
degil, li¢ sektorden de uzmanlik gereklidir.
Farkli sektorlerden uzmanlarin koordinasyon
ve uyumunun saglanmasi da Onemlidir.
Ornegin, su-enerji-gida baglantisia iliskin
caligmalar ve arastirmalar, bu sektorlerden
uzmanliga ve bunlarin koordinasyonuna ih-

tiyag duyar (Liu et.al, 2018).

Silo diisiincesi ve yerlesik cikarlar ortadan
kaldirilmalidir. Gida, su ve enerji arasindaki
onemli baglantilara ragmen, uygulayicilar ve
politika yapicilar ilgili bakanliklarin kalkinma
programlarin1 ve politikalarin1 'silo' yaklagi-

miyla incelemeye devam etmektedir.

Gida, enerji ve su gilivenligini iyilestirmek
icin, politika yapicilarin farkindaliklarini ar-
tirmak ve bakanliklar, kamu kuruluslari, sivil
toplum ve 6zel sektdr arasinda politika olus-
turma ve yiirlitmede daha iyi bir is birligini
tesvik etmek icin politika ve uygulamalar ge-

listirilmeli ve tesvik edilmelidir.

. Cesitli olceklerde ii¢ sektor arasindaki dina-
mikleri ve baglantilart anlamak i¢in kurumsal
kapasite olusturmak ve ayni1 zamanda baglan-
t1 gorlistinii planlama ve uygulamaya dahil
etmek, karsilikli olarak destekleyici politika-
lar1 desteklemek ve ¢oklu hedeflere ulasmak

icin kritik Oneme sahiptir.

. Uc sektordeki kilit aktorler arasindaki tartis-
malar1 tesvik etmek de hayati 6nem tasimak-

tadir.

Gorildugi gibi tek tek bilesenler olarak dahi
bir¢cok sorunu asilmamis durumda olan su, enerji
ve gidayr (baska bir deyisle tarimi) aralarindaki
iliski ve etkilesimleri dikkate alarak ¢alismak teori-
de dahi ¢ok kolay degilken, uygulamada ¢ok daha
zordur. Ancak, glinlimiiziin yerel kosullar1 ve kiire-
sel sorunlar1 baglaminda da baska bir ¢are bulun-
mamaktadir. Hem arastirma hem uygulama agisin-
dan bu konularin 6ncelikli alanlar kapsamina alin-
mas1 ve buna yonelik politikalarin gelistirilmesi ve
kiiciik oOlgekli O6rnek uygulamalarla baslanilmasi

gerekmektedir.
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