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Istanbul Isgiicii Piyasasinda Rezervasyon Ucretleri”

Ozan BAKIS*
Seyfettin GURSEL*

Oz

Istanbul isgiicii piyasasinda bir tarafta asgari iicret seviyesinde eleman arayan fakat
calistiracak insan bulamadigin1 beyan eden pek ¢ok firma bulunurken diger tarafta
aztmsanmayacak bir igsizlik orani s6z konusudur. Nasil oluyor da acik is pozisyonlari
ve issizlik aym anda gozleniyor? Sebepleri nelerdir? Betam tarafindan Istanbul
Biiyiiksehir Belediyesi igin hazirlanan Istanbul Isgiicii Piyasasi Arastirmalar
kapsaminda sahadan toplanan son ii¢ yilin anket verileri kullanilarak cinsiyet, egitim,
yas ve isgiicli piyasasi tecriibesinin rezervasyon iicretine olan etkileri arastirilmistir.
Regresyon analizi sonuclaria gore Istanbul’da kadinlarin rezervasyon iicreti erkeklere
kiyasla daha diisiiktiir. Hi¢ calismamis olanlarla kiyaslandiginda ¢alismis olanlarin
rezervasyon iicreti daha yiiksektir. Issizlere kiyasla potansiyel isgiiciiniin rezervasyon
ticreti daha ytiksektir. Bir isi kabul ederken bir kosul belirtenler kosulum yok diyenlere
kiyasla daha yiiksek rezervasyon licretine sahiptirler. Son olarak, regresyon analizi isiz
kalinan siirenin rezervasyon {icretine dogrudan bir etkisi olmadigini géstermektedir.

JEL Kodlar1: |31, ]16,]J30

Anahtar Kelimeler: rezervasyon iicreti, Istanbul isgiicii piyasas, cinsiyetler arasi
lcret farki
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Reservation Wages in Istanbul Labour Market

Abstract

On the one hand, there are many companies in the Istanbul labour market that are looking
for minimum-wage workers but say that they cannot find people to hire. On the other
hand, unemployment rate is significantly high. How is it possible that both job vacancies
and unemployment can be observed at the same time? What are the reasons? We
analysed the effects of gender, education, age and labour market experience on
reservation wages using survey data from the last three years collected as part of the
Istanbul Labour Market Survey that is being prepared by Betam for the Istanbul
Metropolitan Municipality. The regression results show that women in Istanbul have
lower reservation wages than men. Compared to those who have never worked, those
who have worked have higher reservation wages. Compared to the unemployed, the
potential workers have higher reservation fees. Those who state a condition when
accepting a job have higher reservation wages compared to those who do not state a
condition. Finally, we find that the duration of unemployment has no direct effect on the
reservation wage.

JEL Codes: J31, J16, J30

Keywords: reservation wage, Istanbul labor market, gender wage gap



142 Bakis & Glirsel

1. Giris

Is arayanlarin bir isi kabul etmek icin talep ettigi en diisiik {icrete rezervasyon
ticreti denmektedir. Elbette, bu ticret kiginin ticret dis1 geliri, egitim seviyesi, yasadigi
bolgede gecim kosullari, mensup olduklar1 hanenin maddi durumu, daha 6nce ¢alismis
olanlarin yararlanabildikleri issizlik 6denegi, kendi vasif ve deneyimlerine benzer
caligsanlarin aldiklar iicretler ve asgari licret seviyesi gibi pek ¢ok unsur tarafindan
belirlenmektedir. Bu faktorlere ek olarak makroekonomik kosullar rezervasyon iicretine
etki etmektedir. Ornegin, kriz ortamlarinda is bulmak zorlastigindan ayn1 zamanda kimi
hanelerin gelirleri de azaldigindan is arayanlarin talep ettikleri rezervasyon {icretlerinde
diistis olabilir.

Bir isi kabul etmek igin is arayanlarin talep ettikleri en diisiik ticret ile istthdamini
artirmak isteyen firmalarin teklif ettikleri {icret arasinda her zaman uyum olmayabilir.
Bunun iki temel sebebi bulunmaktadir. Bir yandan kira basta olmak iizere hayat
pahaliligina etki eden pek ¢ok unsur bolgeden bolgeye farklidir. Diger yandan firmalar
ulusal diizeyde belirlenen asgari iicreti referans alma egiliminde olduklarindan,
rezervasyon licretlerinin hayat pahaliligi sebebiyle yiiksek oldugu bolgelerde asgari
ticret ile rezervasyon licretleri arasinda ciddi bir fark olusabilmektedir. Bu kosullarda
arz ile talep arasinda uyumsuzluk (mismatch) ortaya ¢ikmaktadir. Bunun sonucu olarak
hem istihdamini artirmak isteyen isletmeler eleman bulmakta zorluk yasarken Gte
yandan issizlerin is arama siireleri giderek artar ve sonugta yapisal issizlik yiikselir ve
giderek katilagir.

Istanbul isgiicii piyasasinda durum tam da bdyledir. Bahgesehir Universitesi
Ekonomik ve Toplumsal Arastirma Merkezi’nin (Betam) Istanbul Biiyiiksehir
Belediyesi (IBB) igin hazirladig1 ilk Istanbul Isgiicii Piyasasi raporu sirasida (2021 yili
verileri ile hazirlanip 2022 yilinda yayinlanan) karsilagtigimiz bazi olgular bu durumu
teyit eder nitelikteydi. Bir tarafta o giin gecerli olan asgari iicret seviyesinde eleman
arayan fakat ¢aligtiracak insan bulamadigini beyan eden pek ¢ok firma bulunurken diger
tarafta azimsanmayacak bir igsizlik orani (yiizde 14’1in {istii) s6z konusuydu. 2023 ve
2024 yillarinda yaptigimiz saha ¢alismalar1 da benzer sekilde, son iki yilda issizlik orani
bir miktar azalmis olmakla birlikte, isgiicii arz ve talebi arasindaki uyumsuzlugun
varhigini teyit etmektedir. Nasil oluyor da agik is pozisyonlar1 ve issizlik ayni anda
gozleniyor?

Isgiicii arz1 ile talebi arasindaki bu uyumsuzlugun birden fazla sebebi olabilir. Tlk
akla gelen sebep rezervasyon licretlerinin ¢ok yiiksek olmasidir. Pek ¢ok igveren vasifsiz
isler i¢in asgari licrete yakin bir iicretten yeni eleman ararken is arayanlar daha yiiksek
bir iicret talep ettikleri zaman bu uyumsuzluk kaginilmaz olacaktir. Bu uyumsuzlugun
bir diger sebebi friksiyonel issizliktir. Is degistirmek isteyen kisilerin kendilerine uygun
isi bulmasi ve is basi yapabilmesi hemen miimkiin degildir, belli bir zaman
gerektirmektedir. Bu siiregte de acik is pozisyonlart ve issizlik ayni anda
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gbzlemlenebilmektedir. Benzer sekilde firmalarin talep ettigi isgiiciiniin vasiflariyla
mevcut isgiicii arzinin sahip oldugu vasiflar arasinda uyumsuzluk oldugu durumlarda da
isglicii arz1 ile talebi arasinda uyumsuzluk olabilmektedir.

Bu c¢alisma bu olast sebeplerden ilkine, rezervasyon iicretlerine,
odaklanmaktadir. Yiiksek rezervasyon iicretinin sebepleri nelerdir? Cinsiyet, yas,
egitim, asgari Ucret gibi faktorler rezervasyon iicretini nasil etkilemektedir?
Calismamizda tiim bu sorulara cevap aranmakla birlikte kadinlar ile erkekler arasindaki
rezervasyon iicreti farkliliklarinin analizine agirlik verilecektir. Bu konuyu su sebeple
onemsiyoruz: Bugiine kadar ¢evremizde yapilan akademik tartismalarda, kadinlarin
gorece yiiksek igsizlik oranlarini agiklarken en sik duydugumuz sebeplerin basinda
kadinlarin yiliksek rezervasyon tcretlerine sahip olusu gelmekteydi. Kadinlarin
rezervasyon licretinin erkeklere kiyasla daha yiiksek olmasinin dayanagi ise hem hanede
calisan erkegin gelirinin kadmlar i¢in “licret dis1 gelir” (nonwage income) olarak
algilanmasi hem de kadinlarin hane i¢i sorumluluklardan dolay1 alternatif zamanlarinin
erkeklere gore daha degerli olmasidir. Calismamiz bu tartismaya dogrudan katki sunan
ilk calismadir.

Regresyon analizi sonuglarina gére Istanbul’da kadinlarin rezervasyon iicreti
erkeklere kiyasla daha diisiiktiir. Hi¢ calismamis olanlarla kiyaslandiginda calismis
olanlarin rezervasyon iicreti daha yiiksektir. Issizlere kiyasla potansiyel isgiiciiniin
rezervasyon licreti daha yiiksektir. Bir igi kabul ederken bir kosul belirtenler kosulum
yok diyenlere kiyasla daha yiiksek rezervasyon iicretine sahiptirler. Son olarak,
regresyon analizi igsiz kalinan siirenin rezervasyon ficretine dogrudan bir etkisi
olmadigini gostermektedir.

Eldeki TUIK verilerinde bu soru sorulmadi1 igin rezervasyon iicreti Tiirkiye
isglicli piyasasinda hemen hemen hi¢ arastirilmamistir. Bu eksigi gidermek i¢in
Bahgesehir Universitesi Ekonomik ve Toplumsal Arastirma Merkezi (Betam) tarafindan
Istanbul Biiyiiksehir Belediyesi i¢in hazirlanan Istanbul Isgiicii Piyasasi Arastirmalari
(ISIPA) kapsaminda sahadan toplanan son ii¢ yilin anket verileri kullanilmistir. ISIPA
anketleri 2021, 2022 ve 2023 yillarinin Ekim ayinda yapilmis, nihai rapor ise takip eden
yilin ocak/subat aylarinda yayinlanmistir.

Tiirkiye ile ilgili bizim ulasabildi§imiz yegane galigma Istekli ve Sentiirk (2016)
tarafindan yapilmistir. Yiiksek Lisans tezinden tiiretilen bu ¢alisma i¢in 2013 yil1 Ekim
aymda 15 ilde 2162 kisi ile yapilmis bir Iskur anketi kullanilmistir. Calismanin ana
kiitlesi issizler oldugu icin belirlenen illerde bulunan Is Kurumu il Miidiirliiklerinde
kayith kisilerle Tiirkiye Is Kurumu ofislerinde anket gerceklestirilmistir. Anket yapilan
kisilerin yiizde 63,6’s1 (yaklasik {igte ikisi) erkek, kalan1 kadindir. Potansiyel isgiicii
(calismay1 arzulayan ama is bulma iimidi olmadigindan ya da ailesel nedenlerle is
aramayanlar) kapsam dis1 birakilmistir. Orneklemin sinirlilig1 nedeniyle bolgeler arasi
kisi bas1 gelir ve gecim kosullar1 farklar1 dikkate alinmamustir.
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Haurin ve Sridhar (2003) ABD panel verilerini, Caliendo vd. (2017) Alman panel
verilerini, Brown vd. (2011) Ingiliz panel verilerini, Bloemen ve Stancanelli (2001)
Hollanda panel verilerini, Le Barbanchon vd. (2020) Fransiz idari kayitlarini kullanarak
kadmlarin rezervasyon Tlcreti olarak erkeklerin gerisinde kaldiklarin1 ortaya
koymaktadir. Calismalarin ¢ogu fakin yiizde 10 civari oldugunu belirtiyor. Kimi
caligmalar rezervasyon iicretinin belirleyenlerine odaklanirken digerleri gézlemlenen
farki bilesenlerine ayristirmaya calismaktadir. Cocuk sayisi, egitim, issiz gegirilen siire,
eski isteki {icret, finansal durum gibi faktorler rezervasyon iicreti tartismalarinda one
cikmaktadir.

2. Veriler

ISIPA kapsaminda 2021 yilinda 10083, 2022 ve 2023 yillarinda ise 5.000 bin
kisiyle goriisiilmiistiir. Goriisiilen kisilere ait temel bazi bilgiler, li¢ yilin bilgileri
toplulastirilarak, Tablo 1°de kadin, erkek ve ikisinin toplami1 olarak verilmektedir. Once
tiim 6rneklemde (Toplam siitunlar1) yer alan baslica dagilimlarin TUIK HIA Istanbul
istatistikleri ile karsilastirilmas1 yararli olabilir. Orneklemde kadin pay: (yiizde 47,4)
HiA’ya kiyasla bir miktar diisiiktir. Buna karsihk c¢alisanlarm (istihdamdakiler)
orneklem (calisabilir niifus) i¢indeki pay1 (ylizde 48,5) diger ifadeyle istihdam orani
HIA 2021-22 ortalamasina (yiizde 48,9) ¢ok yakindir. Keza egitim diizeylerinin
dagilimi da biiyiik 6lciide drtiismektedir. Istanbul HiA’da (2021-22) ve érneklemde iig
egitim diizeyinin paylar soyledir: Lise alt1 ylizde 45,8-49,2; Lise yiizde 28,0-25,9; Lise
ustii Yiizde 26,2-24,9.

Kadin ve erkeklerin egitim ile yas dagilimi birbirine ¢cok yakindir. Kadmlar ile
erkekler arasindaki en biiyiik fark isgiicii piyasast durumunda goériilmektedir. Durum
degiskeni dort deger almaktadir: issizler (aktif olarak is arayanlar), potansiyel isgiicii
(¢aligmayi arzuladigi halde aktif olarak is aramayanlar), ¢alisiyor (istihdamda) ve diger
(isgiicli disinda olan diger kisiler). Erkeklerin yiizde 64,1°1 ¢alisirken kadinlarda bu oran
sadece yiizde 31,2 dir. Isgiicii disinda (diger) olan erkek orani yiizde 21,4 iken ayn1 oran
kadinlarda yilizde neredeyse ylizde 50’dir. Calisgmamizin odak noktas1 olan issizlerin
pay1! {i¢ yillik veri havuzunda yiizde 10,5’tir. Kadilar igin issizlik oram yiizde 11,2 olup
erkekler icin bir miktar daha diisiiktiir (yiizde 9,8). Istanbul HIA istatistiklerinde (2021-
22) toplam issizlik oran1 daha diisiiktiir (yiizde 6,2). Orneklemde issiz sayis1 yiiksek
tahmin edilmistir; bu yiiksek tahmin biiyiik 6l¢iide kadin igsiz sayisinin yiiksek tahmin
edilmesinden kaynaklanmaktadir.

! Orneklem iginde issizlerin pay1 (yiizde 10,5) calisabilir niifus i¢inde issizlerin payinin muadilidir; issizlik
orant ile karigtirllmamalidir.
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Ek Tablol ve Ek Tablo 2’te, sirast ile issiz ve potansiyel isgiicii alt 6rneklemleri
icinde kadin ve erkekler kiyaslanarak egitim ve yas dagilimi farklari incelenmistir. Her
iki tabloda da lise iistii egitme sahip bireylerin pay1 kadinlarda daha yiiksektir. Benzer
sekilde her iki tabloda 25-44 yas araligindaki kisilerin orani kadinlarda daha yiiksektir.
45 yas iistii calismak isteyen kadin sayis1 her iki grupta daha diisiiktiir. Ozetlemek
gerekirse igsiz ve potansiyel isgiicii alt 6rneklemlerinde yer alan kadinlar erkeklere
kiyasla biraz daha geng ve daha egitimlidir denebilir.

Tablo 1. iSiPA anketleri

N Pay (%)
Degisken Kirilim Kadin| Erkek |Toplam| Kadin | Erkek | Toplam
9.516 | 10.567 | 20.083 47,4 52,6
Durum Calisiyor 2970 | 6.778 | 9.748 31,2 64,1 48,5
Durum Diger 4.686 | 2.258 | 6.944 49,2 21,4 34,6
Durum Issiz 1.066 | 1.039 | 2.105 11,2 9,8 10,5
Durum Potansiyel isgiicii | 794 492 1.286 8,3 47 6,4
Egitim Lise Alt1 4824 | 5.064 | 9.888 50,7 47,9 49,2
Egitim Lise Ustii 2.457 | 2.544 | 5.001 25,8 24,1 24,9
Egitim Lise 2.235 | 2.959 | 5.194 23,5 28,0 25,9
Yas grubu 15-24 1563 | 1.559 | 3.122 16,4 14,8 15,5
Yas grubu 25-44 4584 | 4.623 | 9.207 48,2 43,8 45,8
Yas grubu 45-69 3.225 | 4.067 | 7.292 33,9 38,5 36,3
Yas grubu 70+ 144 318 462 15 3,0 2,3

Not: Durum: kisinin istihdam durumunu belirtmektedir. Dort deger almaktadir: Igsizler (aktif olarak is
arayanlar), Potansiyel Isgiicii (¢alismay1 arzuladig1 halde aktif olarak is aramayanlar), Calisiyor
(istihdamda) ve Diger (isgiicii disinda olan diger kisiler)

Anketlerde rezervasyon iicreti su sekilde sorulmustur:

Issizlere: Bir iste ¢alismaya baslamak icin kabul edeceginiz en diisiik aylik iicret
nedir? [2023 te ek soru: Bu iste giinde kag¢ saat galismayr bekliyorsunuz? Bu iste
haftanin kag¢ giinii calismayi1 bekliyorsunuz?]

Potansiyel isgiiciine: Is aramaya karar verdiginiz takdirde teklif edilen bir isi
kabul etmek i¢in raz1 olacaginiz en diisiik aylik ticret nedir? [2023 'te ek soru: Bu iste
giinde kac saat calismayr bekliyorsunuz? Bu iste haftanin kac¢ giinli ¢alismay1
bekliyorsunuz?]

Ekim 2022°de asgari iicret 5.500 TL idi (Temmuz 2022°de kararlastirilan asgari
{icret). 2021 ve 2023 yili rezervasyon iicretlerini TUFE ile 2022 Eyliil fiyatlarina
cektigimizde Istanbul’da issizlerin ve potansiyel isgiiciiniin toplam1 dikkate alindiginda,
erkekler i¢in ortalama rezervasyon icretinin 7.955 TL kadinlar igin ise 7.108 TL
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oldugunu gozlemliyoruz. Bu da yaklasik yiizde 12’lik bir farka denk gelmektedir.
Anketten gelen iicretler Hanehalk Isgiicii Anketi’'nde (HIA) gézlemlenen iicretler ile
kiyaslandiklarinda oldukga gercek¢i sekilde tahmin edildikleri goriilmektedir.? Ama
esas vurgulanmasi gereken olgu, Istanbul’da ortalama rezervasyon iicretinin (7.532TL)
asgari licretten ylizde 37 oraninda daha yliksek olmasidir. Bu 6nemli fark: eldeki veriler
ile olabildigince aydinlatmak i¢in regresyon analizleri ger¢eklestirilmistir. Bu analizlere
hazirlik mahiyetinde Once ortalama rezervasyon iicretinin cinsiyet, isgiicli durumu
ayriminda ne Olgiide farklilastigina kisaca deginilecek ardindan her yila 6zgi
rezervasyon iicreti dagilimi ele alinacaktir.

3. Issizlerde ve Potansiyel Isgiiciinde Rezervasyon Ucretleri

ISIPA 2021-22-23 verilerine gore issizler (aktif olarak is arayanlar) ile potansiyel
isgiictine mensup kisilerin (¢alismay1 arzuladigi halde aktif olarak is aramayanlar)
ortalama rezervasyon licretleri cinsiyet ayriminda Sekil 1°de gdsterilmistir.

2 [SIPA’daki rezervasyon iicretleri HIA 2021 ve 2022 yili verilerinde gozlemlenen iicretler ile
kiyaslanabilir. Her iki yilda da 500 bine yakin kisi ile goriisiilmiistiir. 2021 y1li rakamlarii TUFE endeksi
ile 2022 yilina gektikten sonra 6zel sektorde calisanlarda ortalama {icretin Tiirkiye genelinde erkekler igin
6.382 TL, kadmlar icin ise 5.488 TL oldugunu hesapliyoruz. Aradaki fark yiizde 16’dir. Istanbul’daki
rezervasyon Ucretleri biraz daha yiiksek olup aradaki fark daha diisiiktiir: erkekler i¢in 7.511 TL, kadinlar
icin ise 6.761 TL olup aradaki fark yiizde 1,11 dir.
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Sekil 1. isgiicii durumuna gore rezervasyon iicretleri

Rezervasyon Ucreti (2022 Eylal fiy)
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Not: igsiz: igsiz, potansiyel issiz: potansiyel isgiicii, E: erkek, K: kadin

[k gbzlem, issizlerde oldugu gibi potansiyel isgiiciinde de rezervasyon iicretinin
kadinlarda erkeklere kiyasla diisiik olmasidir. Bu fark issizlerde yiizde 10,5, potansiyel
isgiiciinde yiizde 16,6°dur. ikinci gdzlem, potansiyel isgiiciinde olanlarin rezervasyon
ticretlerinin igsizlerin rezervasyon lcretlerine kiyasla yiiksek olmasidir; fark erkeklerde
yiizde 13,1, kadinlarda yiizde 7,1 dir. Bu gozlemlerin muhtemel nedenlerine regresyon
analizleri boliimiinde deginilecektir.

Anketlerde is arayanlara ve potansiyel isgiicii mensuplarina rezervasyon
ticretlerinin yan1 sira bir isi kabul etmek i¢in talep ettikleri kosullar olup olmadig1 da
sorulmustur. Katilimeilarin bir kism1 “kosulum yok” yanit1 verirken® diger kismi bir ya
da daha fazla kosulu oldugunu beyan etmistir.* Kosullar1 olanlar ve olmayanlarm
ortalama rezervasyon ticretleri her iki grup i¢in Sekil 2’de izlenebilir.

% Orneklemde kosulu olmadig1 sdyleyenlerin pay: issizlerde yiizde 20,6; potansiyel isgiiciinde yiizde
18,8°dir.

4 Bu kosullar sunlardir: 1) En az asgari iicretten bir is olmali 2) Egitimini aldigim meslege uygun bir is
olmali 3) Tam zamanli bir ig olmal1 4) Evime yakin olmali, 5) Sigortasi olmali 6) Yol, yemek gibi nitelikli
haklar1 olmal1 7) Is giivenligi saglanmis olmali/tehlikeli is olmamal.
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Sekil 2. Kosul durumuna gore rezervasyon iicretleri
Rezervasyon Ucreti (2022 EylUl fiy)
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Not: issiz: igsiz, potansiyel issiz: potansiyel isgiicii, E: erkek, K: kadin, kosul: bir igi kabul etmek igin talep
ettikleri kosullar olup olmadigr.

Beklenebilecegi gibi aktif olarak is arayanlar (issizler) arasinda kosulu
olmayanlarin ortalama rezervasyon ticreti (6547 TL) kosulu olanlarinkinden (7445 TL)
yiizde 13,7 daha diisiiktiir. Buna karsilik potansiyel isgiiclinde kosulu olmayanlarin
rezervasyon ticreti (7806 TL) olanlara kisayla (7986 TL) az da olsa diisiik ¢ikmustir;
ancak fark yiizde 2,3 ten ibarettir.

4. Rezervasyon Ucretlerinin Yilhik Dagihmlarinda

Farkhlasma

Sekil 3’te rezervasyon iicretlerinin her yil i¢in dagilimlart gosterilmistir.
Karsilagtirmanin yapilabilmesi igin 2021 ve 2023 iicretlerinin TUFE ile 2022 yilna
uyarlandiklarini tekrar hatirlatalim. Dikkat edilirse 2021 ve 2022 yillarinin dagilim
egrileri ¢ok biiyiik dlclide ortiigmektedir; 2022 egrisi 2021 egrisini biraz daha saginda
konumlanmustir. Istanbul’da 2022 yilindan itibaren hayat pahaliifmmn o6zellikle
kiralarin hizla yiikselise gegmesiyle artmaya basladig1 disiintildiiglinde bu 2022
rezervasyon tcreti dagilimimin siirl dlglide saga kaymis olmast normaldir.  Buna
karsilik 2023 egrisi belirgin sekilde saga kaymis durumdadir. Eger rezervasyon licreti
her y1l TUFE oraninda artis gosterse dagilim egrisinin 2023 yilinda bu 6lgiide saga
kaymasi beklenmezdi.
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Sekil 3. Rezervasyon iicretlerinin yillara gore dagilimi
Rezervasyon ucretinin dagilimi (2022 Eylul fiy)
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Bu kayma is arayanlarin ve potansiyel isgiicliniin 2023 yilinda, daha 6nceki
yillara kiyasla, ¢ok daha yiiksek bir rezervasyon tiicreti talep ettigini ortaya koymaktadir.
Bunun bir nedeni 2023 yilinda Istanbul’da gecim kosullarinin giderek agirlasmasi, bir
diger nedeni de rezervasyon licretinin esas olarak asgari iicreti referans almasi ve bu
ficretin 2023 yilinda milletvekili ve cumhurbaskanligi segimlerinin etkisiyle TUFE
lizerinde artis gostermesidir. Asgari iicretin TUFE iizerinde arttigini Tablo 2’yi
inceleyerek anlayabiliriz. Tablo 2’de asgari iicretin ve TUFE’nin 6 aylik birikimli
artiglar1 verilmektedir. 2023 Ocak ayinda 6 aylik TUFE artis1 yiizde 15 iken asgari iicret
artig1 yiizde 55 olmustur. Benzer sekilde 2023 Temmuz ayinda 6 aylik TUFE artis1 yiizde

25 iken asgari ticret artig1 yiizde 34 olmustur.

Tablo 2. Rezervasyon iicretleri — Asgari iicret

Ay Yil TUFE AU TUFE artis AU artis
Ocak 2021 504,8 2.826
Temmuz 2021 5475 2.826 1,08 1,00
Ocak 2022 687,0 4.253 1,25 1,51
Temmuz 2022 977,9 5.500 1,42 1,29
Ocak 2023 1.128,0 8.507 1,15 1,55
Temmuz 2023 1.352,0 11.402 1,20 1,34

Not: TUFE artis ve AU artis siras1 ile TUFE ve asgari iicretin 6 aylik birikimli artislarini temsil etmektedir.
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Rezervasyon iicretinin asgari {icrete endeksli oldugunu Sekil 4 net olarak
gostermektedir. Rezervasyon ligerinin asgari iicrete orani olarak tanimladigimiz goreli
ticret dagilimini ii¢ yil icin yaptigimizda 2023 yilinin 2021 ve 2022 yillarina biiyilik

oOl¢iide benzedigini gérmekteyiz.

Sekil 4. Rezervasyon iicretlerinin yillara gore dagilim

Rezervasyon Ucreti/AU dagihmi (cari fiy)

year
2021
T 9022

-~
1
2023

Regresyon analizine gegmeden Once son olarak rezervasyon licretlerinin toplu
dagilimma (ii¢ y1l bir arada) kadin-erkek ayrimu itibariyle bir géz atmakta fayda var
(Sekil 5). iki dagilim egrisi arasindaki en dikkat ceken fark, kadimlarin rezervasyon
ticretleri asgari {icretin (5.500TL) biraz iizerinde bir seviyede yogunlasirken, erkeklerin
rezervasyon lcretlerinin asgari iicretin belirgin sekilde lizerinde ve ¢ok daha genis bir
aralikta yogunlagmis olmalaridir. Ortalamada kadinlarin erkeklere kiyasla daha diisiik
rezervasyon licretine sahip olmalar1 da bu dagilim 6zelliginden kaynaklanmaktadir.
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Sekil 5. Rezervasyon iicretlerinin cinsiyet bazinda dagilimi

Cinsiyete gore rezervasyon ucretinin dagihmi (2022 Eyll fiy)
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Not: E: erkek, K: kadin.

5. ISIPA: Regresyon Analizi

Rezervasyonu ficretinin belirleyenlerini tahmin etmek i¢in asagidaki modeli

kullaniyoruz
log(ucret); = By + A + Bikadin; + X' T + u;

Burada X vektorii egitim, yas grubu, isgiicii piyasast durumu gibi bireysel
ozellikleri temsil etmektedir. Esas ilgilendigimiz parametre 8; olup bu parametre bize
rezervasyonu {icretlerinin cinsiyete ne kadar bagh oldugunu gostermektedir. ; < 0 ise
bunu cinsiyet temelinde nedensel bir iliskiden ziyade dogrudan gézlemlenemeyen
tercihleri yansimasi olarak yorumlamak daha dogru olacaktir. Dislanmis degisken

yanlilig1 (omitted variable bias) olarak bilinen bu durumun pek ¢ok sebebi olabilir.
Onemli olan, kadnlar ile erkeklerin sistematik olarak bu faktorler bakimindan farklilik

gostermesidir.

Literatiirde kadin-erkek arasindaki rezervasyon iicreti farklari i¢in muhtemel
etkenler olarak su faktorler 6ne ¢ikmaktadir:

e sahip olunan egitim seviyesi,

e meslek ile is tecriibesi dikkate alinarak basvurulan isin ortalama ticreti,

e esnek calisma imkanlar1 gozetilerek bagvurulan isin ortalama ticreti,
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e calisilmayan zamanin goreli degeri,

e arama-eslesme siirecindeki zorluklar,

e verimlilik,

¢ firmalarin cinsiyet temelli ticret politikalart,

e psikolojik farkliliklar (risk ve rekabete karsisindaki tutum, 6z giiven vb.),
e isin toplum nezdindeki algisi/prestiji.

Tablo 3’te yer alan regresyon sonuglar1 literatiirde yer alan etkenlerin
gecerliligini teyit eder niteliktedir. Uzerinde énemle durulmasi gereken olgu kuskusuz
kadinlarin rezervasyon iicretlerinin erkeklerinkinden istatiksel olarak anlamli bir sekilde
daha diisiik olmasidir; katsay1 eksi 0,14 tahmin edilmistir. Yukarida giris kisminda bu
katsayinin benzer calismalarda yiizde 10 civarinda tahmin edildigini belirtmistik.

Cok benzer karakteristiklere sahip kadin ve erkeklerin farkli rezervasyon
licretine sahip olmalar1 ilk bakista sasirtict gelebilir. Ilk akla gelen, kullandigimiz veride
dogrudan gozlemlenemeyen bazi nedenlerle kadinlarin daha diisiik {icretli islere
bagvurmayu tercih etmeleridir. Ornegin, is arayan kadinlarin 6nceligi mesai saatlerinde
esneklik, igyerinin eve yakin olmasi ya da agir olmayan isler ise kadinlar bu sartlar
sunan islerde ¢alismay1 daha diisiik {icrete ragmen tercih edebilir.® Kadinlarin bu tercihi,
pekala, kendilerinin 6zgilin tercihinden ziyade toplumsal degerlerin dayattigi is
boliimiiniin bir sonucu olabilir. Ayrica Tiirkiye’de geng kadinlarin tiniversite egitiminde
agirlikli olarak sosyal bilim boéliimlerini tercih ettikleri goriilmektedir (Bkz. Filiztekin,
2018). Bu boliimlerin kazandirdigi mesleklerin ortalamada miihendislik béliimlerine
kiyasla daha diistik licretlere sahip oldugu bilinmektedir.

Bir diger sonug lise iistii egitimlilerin lise alt1 egitimlilere kisayla daha yiiksek
rezervasyon iicretine sahip olmasidir; kat say1 0,16’dir. Buna karsilik lise mezunlarinin
rezervasyon Ucreti ile daha diisiik egitim seviyesine sahip olanlarinki arasinda anlamli
bir fark yoktur. Bu sonucun bir bakima lise diplomasinin piyasa agisindan
degersizliginin gostergesi oldugu ileri siirtilebilir. Orta ve ileri yas grubunda yer
alanlarin rezervasyon lcretleri de gen¢ yas grubu mensuplarindan yiiksektir. Keza
potansiyel isgiiciiniin issizlere kiyasla az da olsa (0,04) yiiksek, teklif edilen isi kosulsuz

5 Kadm erkek esitsizlikleri iizerine yapti1 calismalar sayesinde 2023 Nobel Ekonomi &diiliine layik
goriilen Claudia Goldin bu agiklamay1 ilk getiren iktisatgidir. Bu konuda bkz. Goldin (2019). Danimarka
ISKUR unun tiim is arayanlarm son derece zengin verilerini kullanan ve 2023’te yayinlanan bir calisma
(Flutchmann vd. 2023) Goldin’in bulgularini teyit etmistir. Danimarka’da i arayanlar 2016’dan itibaren
aradiklar isin niteligi, 6zellikleri ve bekledikleri iicretleri de kapsayan ¢ok genis bir formu doldurmalari
zorunlu tutulmustur. S6z konusu calisma, bu tam sayim veri sayesinde kadinlarm 6zgiin tercihleri
nedeniyle agirlikli olarak nispeten diisiik ticretli ama nispeten esnek islere bagvurduklarini géstermektedir.
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kabul etmeye hazir olanlarin ise kosulu olanlara kiyasla siirli dlgiide diisiik (-0,05)
rezervasyon ticretlerine sahiptirler.

Bunlar beklenen sonuglardir. Buna karsilik rezervasyon ticretlerinin 2021 yilina
kiyasla anlamli bir sekilde 2022°de sinirli 6lgiide (0,04) 2023’te ise biiyiik dlgiide (0,41)
yiiksek olmasi yukarida rezervasyon iicretlerinin yillara 6zgii dagilimlarina dair yapilan
analizi ve yorumlar1 tamamen teyit eder nitelikte oldugunu belirtmek isteriz. 2023’te
Istanbul’da gegim kosullarinin agirlastigini ve asgari iicrete yiiksek reel zamlar
yapildigini hatirlatalim.

Tablo 3. Regresyon analizi (issiz + potansiyel isgiicii)

Issiz + Pot. Isgiicii Issiz Pot. Isgiicii
(Intercept) 8,69 *** (0,02) |8,69*** ((0,02) |8,71*** | (0,03)
25-44 yas grubu 0,14 *** (0,01) 0,15 *** ((0,02) 0,11 *** | (0,03)
45-69 yas grubu 0,12 *** (0,02) 10,13 *** |(0,02) 0,10 *** | (0,03)
Kadin -0,14 (0,01) -0,15 |(0,01) -0,11 | (0,02)
Lise 0,01 (0,01) 0,02 |(0,02) 0,00 | (0,02)
Lise Ustii 0,16 *** (0,01) 0,14 *** |(0,02) 0,19 *** | (0,03)
yil 2022 0,04 *** (0,01) 10,04 *** ((0,02) | 0,06 ** | (0,02)
yil 2023 0,41 *** (0,02) 10,39 *** |(0,02) 0,44 *** | (0,03)
Kosulu yok -0,05 (0,01) -0,07 {(0,02) -0,02 | (0,03)
Potansiyel isgiicii | 0,04 *** (0,01)
N 2.839 1.702 1.137
R squared 0,26 0,27 0,25
***pn<0,01;, *p<0,05 *p<0,1L

Regresyon analizinin bir diger ilging bulgusu, issizler ile potansiyel isgiicii
katsayilarinda gozlemlenen farkliliklardir. Potansiyel isgiicline mensup kadinlarin
katsayist (-0,11) is arayan kadmlarin kat sayisindan (-0,15) daha diisiiktiir. Diger
ifadeyle potansiyel isgiiciindeki kadinlarin rezervasyon ticreti is arayan kadinlarinkinden
daha yiiksektir. Ote yandan potansiyel isgiiciinde katsay: lise iistii diizeyde belirgin
olarak yiiksektir: 0,14’e 0,19. Bu durum, daha siirli 6l¢iide, 2022 ve 2023 yillar1 i¢in
de gecerlidir. Potansiyel isgiiclinde olanlar aktif olarak is aramadiklari i¢in {icret ve igin
niteligi konusunda daha talepkar davraniyor olabilirler.

Issizler ve potansiyel isgiicii mensuplarini toplu olarak ve ayr1 ayr1 dikkate alarak
yapilan regresyona ilaveten issizlere (aktif olarak i arayanlara) 6zgii etkenleri irdelemek
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icin issizlere odaklanan bir regresyon da yapilmistir. Yeni degiskenler, is arama ve is
tecriibesi ile issizlik siiresinden olusmaktadir. Sonuglar Tablo 4’te gdsterilmistir. Ilk
siitun daha 6nce ¢alismamis olan issizlere odaklanmaktadir. ilk kez is arayan bu kisiler
3 gruba ayrilmigtir: 6grenciler, yeni mezunlar ve digerleri (eski mezunlar). Eski
mezunlar ile Ogrencilerin (ilk_is_ogrenci) rezervasyon iicreti arasinda istatistiksel
acidan anlamli bir fark yoktur. Fakat, eski mezunlar ile kiyaslandiginda yeni mezunlarin
(ilk_is_yeni_mezun) rezervasyon iicreti daha yiiksektir. Ikinci ve iiglincii siitunlar ise is
tecriibesi ve kosul sahibi olmanin etkisine odaklanmaktadir. Daha 6nce hi¢ calismis
olanlarla kiyaslandiginda ¢alismamis olanlarin (is_tec_yok) rezervasyon ficreti daha
diisiiktiir. Deneyim sahibi olmak iicretleri artirdigi i¢in bu sonu¢ da beklenen bir
sonugtur. Son olarak bir yildan daha uzun bir siiredir is arayanlar ile bir yildan daha az
bir siiredir is arayanlar arasinda bir fark goziikkmedigini belirtelim. Beklentimiz issizlik
stiresi uzadikca rezervasyon iicretlerinin diismesi idi. Her ne kadar tahmin ettigimiz
katsay1 anlamsiz olsa da igsizlik siiresinin rezervasyon iicretlerine etkisi aslinda negatif
olabilir. Rezervasyon iicreti daha yiiksek olan Kkisilerin bir takim dogrudan
gbzlemlenmeyen 6zellikleri digerlerinden farkli olabilir ve bu farkliliklar sebebiyle bazi
kisiler hem daha yiiksek rezervasyon iicretine hem de daha yiiksek issizlik siiresine sahip
olabilir. Bu da yanllik yaratarak igsizlik siiresi ile rezervasyon iicreti arasindaki iligkinin
dogru sekilde tahmin edilmesine miisaade etmemektedir.®

® Bu uyar1 i¢in hakeme tesekkiir ediyoruz.
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Tablo 4. Regresyon analizi (sadece issizler)

1) ) ®)
(Intercept) 8,64 **%  (0,04) 8,69**% (0,02) 8,71**% (0,02)
25-44 yas grubu 0,07*% (0,03) 0,14**% (0,02) 0,14**% (0,02)
45-69 yas grubu 0,07*% (0,04) 0,11**% (0,02) 0,11**% (0,02)
Kadin -0,09 ***  (0,02) -0,14 **% (0,01) -0,15**% (0,01)
Lise -0,020  (0,03) 0,021 (0,02) 0,021 (0,02)
Lise Ustii 0,12 **%  (0,03) 0,15**% (0,02) 0,14 **% (0,02)
yil 2022 0,08 **%  (0,03) 0,05**% (0,02) 0,05**% (0,02)
yil 2023 0,40 **%  (0,03) 0,41**% (0,02) 0,40 **% (0,02)
ilk_is_ogrenci -0,02  (0,03)
ilk_is_yeni_mezun 0,07 **%  (0,03)
1+ yildir igsiz 0,03 (0,03 -0,01] (0,01) 0,000  (0,01)
is_tec_yok -0,05 ***  (0,02) -0,05**% (0,02)
kosulu_yok -0,06 ***  (0,02)
N 570 1702 1702
R squared 0,30 0,27 0,27
***pn<0,01; **p<0,05 *p<0,1

Regresyon analizlerini yorumlarken benzer karakteristiklere sahip kadin ve
erkeklerin neden farkli rezervasyon iicretine sahip olduklarini agiklarken bir olasiligin
“dogrudan gozlemlenemeyen bazi nedenlerle kadinlarin daha disiik tcretli islere
basvurmay1 tercih etmeleri” olabilecegini belirtmistik. Ornek olarak ise toplumsal
degerlerin dayattig1 is boliimiiniin sonucu kadinlarin mesai saatlerinde esneklik, isin agir
olmayis1 ve igyerinin eve yakin olmasi gibi kriterler gozetebilecegini ifade etmistik.
Biraz da bu hipotezleri test etmek amaciyla 2023 yili anketinde rezervasyon iicreti i¢in
haftada calisilmasi planlanan giin ve giinliik ¢aligma siiresini sorduk. Veriler erkek ile
kadin arasinda ¢alisilmak istenen giin bakimindan fark olmadigini, fakat giinliik ¢calisma
saati agisindan bir fark oldugunu gésteriyor (bkz. Tablo 5). Kadmlarin, erkeklere kiyasla
ortalamada 1,43 saat (yiizde 16) kadar daha az ¢alismayi istedikleri anlasilmaktadir.
Kadinlar talep ettikleri rezervasyon iicreti de yaklasik olarak yiizde 14 kadar daha diisiik
oldugu i¢in kadin-erkek arasinda gozlemlenen rezervasyon iicreti farkinin biiyiik oranda
calisilmak istenen saatlerin farkliligindan kaynaklandigi sdylenebilir.
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Tablo 5. Cahisilmak istenen giin ve saat

(saat) (gtin)
(Intercept) 8,95 *** (0,32) 5,28 *** (0,07)
Kadin -1,43 *** (0,41) 0,03 (0,09)
N 275 275
R squared 0,04 0,00
***p<0,01; *p<0,05 *p<0,1

Daha 6nce degindigimiz gibi, veri eksikliginden dolay1 Tiirkiye i¢in kadin-erkek
ayriminda rezervasyon ticreti iktisat yazininda pek calisilmis bir konu degildir. Bu
sebeple de kadinlarin daha yiiksek issizlik oranlarini agiklarken, en azindan bugiine
kadar, basvurulan muhtemel agiklamalardan biri kadinlarin rezervasyon iicretlerinin
daha yiiksek oldugu idi. Calismamiz bunun tam tersini gosteriyor. Peki yiiksek issizlik
oranlar1 ile diisiik rezervasyon iicreti nasil bir arada gdézlemlenebilir? Oncelikle
rezervasyon tlcretleri ile igsizlik arasinda kesin, tekyonlii bir nedensellikten bahsetmek
miimkiin degildir. Kadinlarin rezervasyon ticretleri yiiksek oldugu i¢in issizlik oranlari
yiiksek olabilecegi gibi issizlik oralarinin erkeklere gore daha yiiksek oldugunu goéren
kadinlar rezervasyon ticretlerini diisiik tutmay1 da tercih edebilir. Nedenselligin yonii ile
ilgili bu eszamanlilik (simultaneity) probleminden dolay1 nedenselligin yoniine dair
kesin bir yorum yapmak miimkiin degilse de yiiksek issizlik oranlar ile diisiik
rezervasyon Ucretlerinin bir arada gozlemlenmesi miimkiindiir. Ayrica, dogrudan
gozlemlenmeyen birtakim nedenlerle (bagvurulan isin zorlugu, igyerinin eve yakinligi,
mesai saatlerinin esnekligi vb.) kadinlar hem daha diisiik bir {icrete ¢alismay1 kabul
ederken hem de daha yiiksek issizlik oranlarina sahip olabilir. Nitekim, bunu ima eden
bulgular yukarida Tablo 5°te okuyucunun dikkatine sunulmustur. Son olarak,
Danimarka verilerini kullanan Flutchmann vd. (2023) kadinlarin ¢ogunlukla diisiik
icretli ama nispeten esnek islere basvurduklarini gostermektedir. Tiim bu sebeplerle
kadinlardaki yiiksek igsizligin sebeplerini rezervasyon iicreti disinda kalan sosyokiiltiirel
faktorlerde aramak daha dogru olacaktir.

6. Sonug

Istanbul Isgiicii Piyasasinda giin gegtikce isgiicii arz1 ile talebi arasinda bir
uyumsuzluk sorununun biiyiidigiinii gézlemliyoruz. Bir tarafta mevcut asgari iicret
seviyesinde eleman arayan fakat ¢alistiracak insan bulamamaktan sikayet eden firmalar
bulunurken diger tarafta azimsanmayacak bir igsizlik oran1 s6z konusu. Bu ¢alismada
bu sorunun farkli boyutlarina 1s1k tutmaya calistik. Regresyon analizi sonuglarina gore
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Istanbul’da kadilarin rezervasyon iicreti erkeklere kiyasla daha diisiiktiir. Hig
calisgmamis olanlarla kiyaslandiginda calismis olanlarin rezervasyon iicreti daha
yiiksektir. Issizlere kiyasla potansiyel issizlerin rezervasyon iicreti daha yiiksektir. Bir
isi kabul ederken bir kosul belirtenler kosulum yok diyenlere kiyasla daha yiiksek
rezervasyon lcretine sahiptirler. Son olarak, regresyon analizi igsiz kalinan siirenin
rezervasyon iicretine dogrudan bir etkisi olmadigin1 gostermektedir.

Yaptigimiz analizler rezervasyon iicretinin ge¢mis enflasyonu degil asgari {icreti
referans aldigini ortaya koymaktadir. Bu iddiamiz1 destekleyen olgu TUFE endeksi ile
reellestirdigimiz reel rezervasyon iicret dagilimi ile rezervasyon {icretlerinin asgari
iicrete oram1 olarak tanimladigimiz  goreli iicret dagiliminin  kiyaslamasina
dayanmaktadir. 2021 ve 2022 yillari ile kiyaslandiginda reel rezervasyon iicreti seviyesi
2023 yilinda daha yiksektir. Bunun nedeni ise 2023 yilinda asgari {iicretin
cumhurbaskanlig1 segimleri etkisiyle TUFE iizerinde artis gostermesidir. Nitekim, goreli
ticrete baktigimizda {i¢ yilin da ¢ok biiylik bir benzerlik gosterdigi anlasilmaktadir.

Yukarida siralanan bulgulara ragmen rezervasyon iicreti ile ilgili eksik kalan pek
¢ok boyut vardir. Ilk akla gelenlerden bir tanesi cinsiyet temelinde gdzlemlenen farkin
ne oranda bagvurulan isin tiiriinden kaynaklandigidir. Eger kadinlar daha diisiik ticretli
islere basvuruyor ise beyan ettikleri iicretlerin de daha diisiik olmasi sasirtict
olmayacaktir. Eger boyle bir durum s6z konusu ise bu durum gézlemlenen farkin ne
kadarmi agiklamaktadir? Bir diger 6nemli boyut rezervasyon {iicreti dinamiklerinin
bolgesel olarak ne oranda farklilik gosterdigidir. Donem donem tartigilan bolgesel asgari
icret tartismalarini daha verimli ve saglikli sekilde yiiriitebilmek igin rezervasyon
ticretlerinin bolgesel diizeyde ne kadar ayristigini bilmek gerekir.
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BEYANLAR:

Arastirma ve Yaym Etigi Beyani: Bu ¢aligma bilimsel aragtirma ve yaym etigi kurallarina uygun
olarak hazirlanmigtir.

Yazarlarin Makaleye Katki Oranlari: Birinci yazarin makaleye katkist %50, ikinci yazarin makaleye
katkis1 %50°dir.

Cikar Beyani: Yazarlar agisindan ya da {igiincii taraflar agisindan ¢alismadan kaynakli ¢ikar ¢atismasi
bulunmamaktadir.

Arastirma Destegi ve Tesekkiir: Bu arastirma herhangi bir kurum tarafindan desteklenmemistir.

Etik Kurul Onay Bilgileri: Makalede agiklanan arastirmada insan denekleri kullanilmadigi i¢in etik
kurul onay1 alinmamastir.
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Ekler

Ek Tablo 1. issiz alt 6rneklemi icinde kadin ve erkek egitim ve yas dagilhim farklari

Issiz N Pay (%)

Degisken Kiritlim Kadin | Erkek | Kadin | Erkek

Egitim Lise Al 444 581 417 55,9

Egitim Lise Ustii 366 227 34,3 21,8

Egitim Lise 256 231 24,0 22,2
Yas grubu 15-24 295 195 27,7 18,8
Yas grubu 25-44 517 399 48,5 38,4
Yas grubu 45-69 249 433 23,4 41,7
Yas grubu 70+ 5 12 0,5 1,2

Ek Tablo 2. Potansiyel isgiicii alt 6rneklemi icinde kadin ve erkek egitim ve yas dagilimi

farklan
Potansiyel Isgiicii N Pay (%)
Degisken Kirithm Kadmn | Erkek | Kadin | Erkek
Egitim Lise Alt1 386 246 48,6 50,0
Egitim Lise Ustii 202 91 25,4 18,5
Egitim Lise 206 155 25,9 31,5
Yas grubu 15-24 161 128 20,3 26,0
Yas grubu 25-44 395 133 49,7 27,0
Yas grubu 45-69 235 217 29,6 44,1
Yas grubu 70+ 3 14 0,4 2,8
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“Adil Gegis”, kiiresel iklim felaketine karsi yesil ve siirdiiriilebilir bir ekonomik doéniisiimii
saglama planlamas1 igerisinde toplumlarin refahini, hakkaniyetli ve kapsayici bir sekilde
saglamay1 amaglayan kamucu bir politika ¢ergevesi olarak karsimiza ¢ikmaktadir. Bu ¢alisma,
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Birligi’nin Adil Gegis Mekanizmasi olmak tizere hayata gegirilmeye baslanmis Adil Gegis
siireglerine 151k tutmaktadir. Deneyimlenen siireglerden de anlasildigi iizere adil bir gegis
siirecinin yesil doniisiim kapsaminda gergeklestirilebilmesi ve kamusal yarar1 gozeterek eyleme
gecilmesi i¢in toplumun, sivil toplum orgiitlerinin, sendikalarin ve devletin isbirligi, planlama,
finansman yeterliligi gibi pek ¢ok faktoriin hassas ve dengeli bir uyumla bir araya gelmesi
gerekmektedir. Adil Gegis silirecinin basarili olabilmesi i¢in her bélgeye uygun tek bir yol ya da
formiil bulunmamaktadir. Ulkeler, kendi politika araglarim ve diizenlemelerini yine kendi
iktisadi ve sosyo-kiiltiirel kosullarina dayanarak tiretmeli ve hayata gecirmelidir.
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Planning the Just Transition:
A Framework Proposal for Making Green
Transformation Fair

Abstract

“Just Transition” emerges as a public policy framework that aims to ensure the welfare of
societies in an equitable and inclusive manner within the planning of a green and sustainable
economic transformation against the global climate disaster. This study includes a breakdown
of the “Just Transition” policy framework, while also shedding light on the Just Transition
processes of the European Union. As can be understood from the experience, in order for a just
transition process to be realized within the scope of green transformation and to take action in
the public interest, many factors such as cooperation, planning and financing adequacy of the
society, civil society organizations, unions and the state must come together in harmony. There
is no single path suitable for every region for the Just Transition process to be successful.
Countries must implement their own policy instruments and regulations based on their own
economic and socio-cultural conditions.

JEL Codes: Q52, Q56, Q58, R11

Keywords: just transition, just transition fund, just transition mechanism, European green deal,
climate crisis, green transformation
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1. Giris

Diinya tarihinin en biliyilk ve en kapsamli krizlerinden biri haline gelen,
milyarlarca insan1 etkileyecek olan iklim Krizi, sanayilesme ve buna bagh
modernlesmenin bir sonucu olarak medeniyetimizin istenmeyen ancak goéz ardi
edilebilecek bir “yan iiriinii” olarak algilandi. Iklim krizi ve beraberinde getirecegi
felaketler zinciri politika yapicilar ve gesitli kamuoyu gevreleri tarafindan 20. yiizyilin
ortalarina kadar kamusal tartisma alanina tasinmadi. Kapsayici, adil ve ¢6ziim odakli bir
politika cercevelendirmesine ancak Ikinci Diinya Savasi sonrasinda gerceklesen kiiresel
kalkinma yillarinin ardindan, 20. yiizyilin sonlarina dogru kavusmaya basladi. Bu
baglamda, iklim krizine kars1 alinacak kiiresel capta bir dizi onlem hayata gegmeye
basladi. 1997 yilinda imzalanan Kyoto Protokolii ve 2015 Paris iklim Anlasmas1 gibi
baz1 6nemli asamalar iklim krizi ile miicadelenin gergevesini ¢izmek igin 6nemli olsa
da, iklim krizine kars1 alinacak dnlemlerin kisa ve orta vadelerde yaratacagi olumsuz
sosyal, kiiltiirel ve ekonomik etkilerin hafifletilmesi meselesi ile ilintili kamu
politikalari, ancak “Adil Gegis” (Just Transition) kavraminin varligi ile birlikte giindeme
gelmistir. Adil Gegis, siirdiiriilebilir kalkinma odakli ekonomik ve sektorel doniisiimden
sosyal, kiiltiirel ve ekonomik olarak etkilenen bireyleri koruma altina almaya, maddi ve
manevi desteklemeye, “insan onuruna yakisir isler” kapsaminda yeni istihdam
alanlarinda istihdam etmeye odaklanmaktadir. Uluslararas1 Calisma Orgiitii’niin (ILO)
tanimina gore Adil Gegis, “ekonomiyi yesil ve siirdiiriilebilir hedefler dogrultusunda
doniistiiriirken ayni zamanda doniisiimden etkilenen herkes i¢in ‘insan onuruna yakigir
isler’ yaratarak hi¢bir bireyi geride birakmamayr onceler” (ILO, 2015). Uluslararasi
Sendikalar Konfederasyonu (ITUC) tanimina gore ise Adil Gegis, “diisiik karbonlu bir
ekonomiye geciste iscilerin ve topluluklarin gelecegini ve gecim kaynaklarini giivence
altina alir. Isciler ve sendikalar, isverenler ve hiikiimet arasindaki sosyal diyaloga ve
topluluklar ve sivil toplumla istisareye dayanir. Adil Gegis plani, kiiresel isinma ve iklim
degisikligi politikalarindan etkilenen tiim ¢alisanlar icin daha iyi ve insan onuruna
yakigir isler, sosyal koruma, daha fazla egitim firsati ve daha fazla is giivenligi saglar
ve garanti eder.” (ITUC, 2016). Hem iklim krizine kars1 alinan aksiyonlar sonucu
ekonomik ve sosyal doniisiimden etkilenen taraflari (bireyleri, haneleri, topluluklart)
korumak hem de doniisiimii adil ve siirdiiriilebilir kilmak agisindan adil gegisin ulusal,
bolgesel ve yerel oOlgeklerde tutarli bir bigimde planlanmasi ve hayata gegirilmesi
gerekmektedir.

Iklim krizi ile miicadele en basta sera gaz1 emisyonlarma en fazla katki
saglayan enerji sektoriinde doniisiimi gerektirdigi i¢in adil gegisin Oncelikli olarak
hedeflemesi gereken alanlar da fosil yakit yogunluklu iktisadi aktiviteye dayali olarak
sekillenen bolgelerdir. Komiir, petrol, dogal gaz faaliyetlerinin yaygin oldugu
bolgelerde adil gecisten en ¢ok etkilenecek kesim, bu sektorlerde istihdam edilenlerdir.
Avrupa Birligi (AB) iilkelerinden 6rnekle, giincel verilere gore liye iilkelerde yaklasik
238 bin insan, komiir sektoriinde istihdam edilmektedir (Widuto, 2019). Yine ayni
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caligmaya gore, 2030 yilina kadar AB’nin sera gazi salimini azaltmak {izere hayata
gecirecegi eylem planlart sebebiyle yaklasik 160 000 is kaybinin yasanacagi
ongoriilmektedir. Uluslararast Enerji Ajansi’nin hazirladigi rapora gore (IEA, 2022),
diinya genelinde dogrudan veya destekleyici olarak 65 milyon kisi enerji sektoriinde
istihdam edilmektedir. Bu say1, iklim krizinden etkilenmesi beklenen diger sektorleri de
ele aldigimizda 1,4 milyar kisiye ¢ikmaktadir. Ek olarak, 2030 yilina kadar diisiik
karbonlu ekonomilere ge¢is sebebiyle diinya genelinde yaklagik 6 milyon insanin isini
kaybetmesi beklenmektedir. Sayilarin biiytikliigli g6z 6niine alindiginda; kapsayici, adil,
hakkaniyetli ve ¢0zlim odakli bir anlayisla kamucu politikalar1 iklim degisikligi
baglaminda hayata gecirmenin 6nemi daha iyi anlagilabilir. ILO (2015)’e gore Adil
Gegis siirecinin Ozellikleri sunlar olmalidir:

- Insan onuruna yakisir isler yaratilmasi
- Kapsayicilik ve sosyal igerme
- Toplumsal esitsizligin ve yoksullugun azaltilmasi

Baska bir deyisle, iklim degisikligi ve diger sorunlarla miicadele ederken yeni is
yaratma, sosyal adaleti saglama, ¢alisanlar, is diinyast ve farkli toplum kesimleri i¢in
adil bir gecis saglama Adil Gegis siireglerinin genel 6zellikleri olmalidir (ILO, 2015).

Bu c¢aligmada ikinci boliimde yukarida tanimi1 ve gergevesi ¢izilen “Adil Gegis”
stirecinin sivil toplum ve politika yapicilar nezdinde tarihsel sekillenis siireci
incelenmekte, tig¢iincii boliimde Adil Gegis tasariminda politika ve diizenlemelerin rolii
ile sosyal diyalog ve paydas katiliminin 6nemi vurgulanmaktadir. Dordiincii boliimde
planli bir 6rnek olarak Avrupa Komisyonu’nun Adil Gegis politika ¢ercevesi olan “Adil
Gegis Mekanizmas1”, fonlama ve politika cergevesi bakimindan detaylica ele
alinmaktadir. Besinci boliimde Adil Gegis siire¢ tasarimi i¢in genel bir ¢ergeve Onerisi
sunulmakta, altinci boliimde ise sonug ve Onerilere yer verilmektedir.

2. Adil Gegis’in Tarihsel Arka Plam

Kanadal1 is¢i sendikasi liderleri tarafindan 1990’11 yillarin sonunda ilk kez
cercevesi ortaya konan “Adil Gegis” kavraminin tarihsel gelisimine baktigimizda, pek
cok kavram ve politika setinde oldugu gibi, burada da pek ¢cok miicadelenin ve birbirine
girift olan asamalarn izlerine rastlanmaktadir. {lk olarak Amerikali is¢i haklar1 ve cevre
aktivisti Tony Mazocchi tarafindan dillendirildigi diisiiniilen “Adil Gegis”, baslangigta
sendikal hareketlerin, is¢ilerin “insana yakisir isler” cabalar ile ¢evreyi koruma
ihtiyaglarini uzlastirma girisiminin organik bir sonucu olarak ortaya ¢ikmustir (The
Scottish  Government, 2020). Burada Adil Gegis’in  sekilleniginin tarihine
odaklanmaktan oOnce, “insana yakisir isler” kavramsallastirmasinin tanimini ve
cergevesini vermek gereklidir. Zira Adil Gegis kavraminin alt basliklarini ve bu kavrami
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olusturan c¢erceveyi detaylica anlamadan, Adil Gegis mekanizmasinin igsel
dinamiklerini ve bu konuda ytiriitiilen tartigsmalar1 anlamak da miimkiin olmayacaktir.
ILO’nun yaptig1 tanima gére (ILO, n.d.) Ingilizce’de bilinen adiyla “decent work”,
Tiirkge ¢evirisi ile “insan onuruna yakisir isler”, isgiiciine katilan her kesimden insanin
esit, Ozgiir, giivenli ve insan onurunu zedelemeyecek sekilde tasarlanmis c¢aligma
kosullarina sahip islerde ¢alismalarini giivence altina alir. Bu baglamda insan onuruna
yakisir igler, ITUC ve ILO tarafindan is¢i ve iklim hareketleri arasinda bir koprii kurmay1
amaclayan tartismalarda ele alinmaya baglanir ve Adil Ge¢is mekanizmasini olusturan
onemli kavramlardan biri haline gelir.

Toplumsal ¢ergevesi 70’11 yillarda sekillenmeye baglayan ve 90’11 yillarda tekrar
biiylik bir kuvvetle giindeme gelen ¢evre hareketlerini, 80’li yillarin basinda kiiresel
boyutta degisiklik gostermis bulunan ekonomi politikalarina baglayan bir literatiiriin
varligt da degerlendirildiginde, 90’11 yillarin is¢i ve ¢evre hareketlerinin ortak
baglamindan, “Adil Geg¢is” kavraminin dogmas: siirpriz goriinmemektedir. 90’11 yillarin
politik atmosferinden dogan bu kavram, kendini giiniimiize tasimay1 basaracak ve
giiniimiiziin ¢evresel ve politik sorunlarina uyum saglayacaktir. 2019 yilinin sonunda
diinya capinda patlak veren Covid-19 pandemisinin yarattig1 sosyal esitsizligin etkileri,
Adil Gegis kavraminin politika setleri igerisinde daha fazla yer almasiyla sonuglanmustir.
Ozellikle 14 Ocak 2020 tarihi, Adil Gegis kavraminin tarihgesi a¢isindan 6nemli bir
milat olarak goriilebilir. Zira bu tarihte, Avrupa Komisyonu ilk kez Adil Gegis Fonu’nu
(Just Transition Fund (JTF)), uygulanmasi hedeflenen politika setlerine resmen dahil
etmistir. Koronaviriis pandemisinin kiiresel ¢apta ses getirmeye basladigi bu tarihlerde
AB, gorece hizli aksiyon alarak karbon saliminin yiiksek oldugu sanayi iiretimine sahip
bolgelerin “karbonsuzlastirilmasi” siirecinden ekonomik olarak en fazla etkilenecek
bolgeleri “Adil Gegis Mekanizmas1” kapsamina dahil etti ve ilgili yasa teklifini Avrupa
Parlamentosu’na sundu. 28 Mayis 2020 tarihinde, pandeminin seyrinin kita Avrupasi ve
diinya genelinde kotii seyretmesi {izerine ilgili yasa teklifinde Adil Ge¢is Fonu icin
baslangigta ongoriilmiis olan 7,5 milyar Avro miktarindaki biitce 40 milyar Avroya
(2018 sabit fiyatlar1 ile) c¢ikarildi. 17-21 Temmuz 2020 Avrupa Konseyi liderler
zirvesinde, belirlenen miktarda ve 2021-2027 biit¢elerinde anlagsma saglandi, fakat daha
sonra belirlenen miktar toplamda 17,5 milyar Avroya disiiriildii (Avrupa Komisyonu,
2020a). Bu miktarin daha sonralar1 yiikseltilecegi konusulsa da nihai miktar 17.5 milyar
Avro olarak kabul edildi (Widuto, 2019).
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3. Adil Gegis Nasil Tasarlanabilir? Politika ve Diizenlemelerle
Adil Gegisi Planlamak

Kiiresel 1sinmaya iligkin en fazla 1,5°C sicaklik artis hedefini tutturmayi
amagclayan bir iklim politikasi, diinya genelinde hiikiimetlerin kdmiir, petrol ve dogalgaz
gibi fosil yakitlardan tamamen uzaklagmalarini gerektirmektedir. 2022 itibariyle
enerjiden kaynakli CO2 emisyonlarinin %40'indan fazlasi, elektrik {iretimi i¢in fosil
yakitlarin yakilmasindan kaynaklanmakta, fosil yakit emisyonlari i¢inde en biiyiik pay1
da komiir olusturmaktadir (IEA, 2023a). Eger bu sektorlere verilen tesvikler kaldirilirsa
fosil yakit yogunluklu enerji projelerinin bir¢ogundan vazgegilmesi, yatirimlarin
yenilenebilir enerjiye kaymasi beklenmektedir, zira Ozellikle komiir gibi kirli
kaynaklardan elde edilen elektrik yenilenebilir enerjiye kiyasla gitgide daha pahali hale
gelmekte, komiir sektorii tesviklerle ayakta durabilmektedir. Carbon Tracker
Initiative’in (CTI, 2022) yaptig1 analize gore 1 trilyon dolar1 asan petrol, komiir ve gaz
varlig1, iklime yonelik politika eylemleri ve alternatif enerji kaynaklarindaki artisin bir
sonucu olarak atil kalma (stranded assets) riski tasimaktadir.

Bu kaynaklardan 6zellikle komiir, bulundugu bolgelerde sektorel cesitlilik de
yoksa Onemli diizeyde istihdam vyarattigr icin, komiirden c¢ikisin bizzat komiir
sektorlerinde calisanlar i¢cin yadsinamaz iktisadi ve sosyal etkileri olacaktir. Giriste de
bahsedildigi gibi, komiirden ¢ikisin kitlelerin hakkin1 goézeten, adil ve kapsayict bir
sekilde gerceklestirilebilmesi i¢in belli eylem planlari takip edilmelidir. ILO (2015)’e
gore bu eylem planlar1 dort asamadan olugsmaktadir: isgiicli piyasasi politikalari, egitim
ve beceri gelistirme, sosyal koruma ve giivenlik, danisma ve sosyal diyalog.
Yapilandirilmis bir eylem plani takip edilmedigi siirece komiirden ¢ikis gerek bu ¢ikisin
yapildig1 bolge ekonomisine gerekse biiylik Olcekte iilke ekonomisine ciddi zararlar
verebilir. Bu baglamda, oncelikle komiirden ¢ikista dikkat edilmesi gereken adimlari
kapsamli bir sekilde ele alacagiz.

3.1. istihdam Politikalar

ILO (2015)’e gore iklim politikalar1 ve bunlara bagli olarak komiirden ¢ikis,
isgiicli piyasasini asagida anlatildig: sekilde, birkag farkli yonden etkileyebilir: Dogaya
daha az zarar veren lriinlerin, hizmetlerin ve altyapinin gelistirilmesi sayesinde belli
sektorlerde isgiicli ihtiyac1 dogacaktir. Bu sektorel yenilenme ve ¢esitlilik sayesinde yeni
is kollar1 ortaya ¢ikabilir. Ya da halihazirda mevcut karbon salimi yapmakta olan
sektorlerin yerlerini verimlilik bakimindan daha avantajli, karbon salimi daha diisiik ve
sektorler alabilir. Kirletici sektorler asamali olarak kiigiltiilebilir veya ortadan
kaldirilabilir. Bu sayede mevcut istihdam alanlariin ¢ogu yesil doniisiimiin etkisiyle
yeniden degerlendirilmek zorunda kalinabilir. Yapilan arastirmalar iggiicii piyasasinda,
sektorel bazda doniisiimden en ¢ok etkilenecek alanlarin basinda enerji sektorii ve bu
sektordeki islerin gelecegini gostermektedir (6rnegin Pollitt vd., 2014; Blazejczak vd.
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2014; REN21, 2015; Borbonus, 2017; Garrett-Peltier, 2017; Garcia-Casals vd., 2019;
REN21, 2020; O'Sullivan ve Edler, 2020). Ozellikle riizgar ve giines enetjisinde artan
yatirim ve azalan maliyetler yenilenebilir enerji genislemesinin arkasinda itici gii¢
olmustur. Enerji sektoriinlin yaninda, iklim politikalar1 ve yesil doniisiim, tarim ve
hizmet sektoriinde de yeni is imkanlar1 yaratabilir. Fakat ortaya cikan yeni is
imkanlariin daha adil bir sekilde dagilabilmesi i¢in isglicii politikalarmin yeniden
diizenlenmesi gerekmektedir (ILO, 2015). Ornegin is arama yardimi ve damsmanlik,
istihdam kalitesinin arttirtlmasi ve beceri uyumsuzlugunu azaltmak i¢in egitimlerin
diizenlenmesi gibi destekler isgiicli talebini artirmayir amaglar. Yesil sektorlerde is
yapacaklara girisimcilik tegvikleri ve yoksullara gelir ve is imkan1 saglamay1 amaglayan
kamu isttihdam programlari, istihdam olanaklarimin daha adil ve hakkaniyetli
dagilabilmesi i¢in gelistirilebilecek politikalara 6rnek olabilir. Bu politika araglarinin bir
kismi kisa ve orta vadede uygulanabilirken, bazilar1 ise uzun vadede etkili olacaktir.

3.2. Egitim ve Yeni Beceri Kazandirma

Yesil doniistime bagli olarak yeni sektorlerde is edinebilmek ve rekabet
edebilmek i¢in iggiicliniin beceri donanimlarinda da degisim ve buna yonelik egitim
gerekebilir. ILO (2015)’e gore beceri gelistirme siirecinin Oniinde iki temel zorluk
bulunmaktadir: dogru teknik ve mesleki egitimin saglanmasi ve yesil doniisimden
dolay1 igsiz kalanlarin yeniden egitilerek istihdama katilimlarinin saglanmasi. Dogru
teknik ve mesleki egitimin verilebilmesinin niindeki bazi engeller bulunabilir. Ornegin,
gorece yasli ve gogmen niifusun egitilmesi ve farkli beceri donaniminin kazandirilmasi
genc ve dinamik niifusu egitmeye kiyasla daha zor olabilir. Ayrica, yesil doniisiimle
ortaya ¢ikacak yeni isler, cografi ve sosyolojik farkliliklar sebebiyle yesil doniisiimden
olumsuz etkilenen bolgelerde ortaya ¢ikmayabilir. Bu noktada, adil gecis politikalarin
etkilerinin bolgeden bolgeye farklilik gosterebilecegi anlagilmaktadir. Bu sebeple,
dontisiimden etkilenen bolgelerde adil bir gegisin saglanabilmesi, bolgenin sosyolojik,
ekonomik ve kiiltiirel yapisinin ayrintili analiz edilmesini gerektirmektedir (ILO,
2015).

3.3. Sosyal Giivenlik

Iklim krizinden en ¢ok etkilenecek tarim, balik¢ilik, turizm, ormancilik gibi
sektorlerde kayit dist ¢alisma durumu olduk¢a yaygmdir. Bu nedenle iklim
politikalarinda sosyal giivenligi saglamak dikkate alinmasi1 gereken diger énemli bir
husus olmalidir. Bu konudaki oOrneklerden biri tiiketicilere verilen fosil yakat
tesvikleriyle ilgilidir. Uluslararasi Enerji Ajansit (IEA)'nin son tahminlerine gore,
2022'de diinya ¢apinda fosil yakit tiiketimine yonelik tesvikler 1 trilyon dolarin {izerine
firlayarak yillik diizeyde rekor sevilere ulasmistir (IEA, 2023b). Tiiketicilere yonelik
fosil yakit tegviklerinin kaldirildigir durumda bu durumdan olumsuz etkilenecek hanelere
sosyal yardimlar devam etmelidir. Aksi halde gida, 1sinma ve enerji gibi pek ¢ok temel
kalem, haneler icin erisilebilir olmaktan c¢ikabilir. Ayrica komiir madenciligi,
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enerji/elektrik iiretimi gibi gecisten olumsuz etkilenen sektorlerdeki isletmeleri ve
calisanlar1 desteklemek i¢in igsizlik sigortasi ve yardimlari, sosyal giivenligin
tasmabilirligi, beceri kazandirma, isgiicliniin baska lokasyonlara kaydirilmasi gibi
onlemleri igeren sosyal koruma politikalarinin olusturulmasi gerekir (ILO, 2015).

Ote yandan, kurumsal kapasitenin, kamu politikasi yapma ve uygulama giiciiniin
smirlt oldugu iilkelerde sosyal gilivenlik sistemleri olusturmak, mesakkatli ve zor bir
politika yapim siirecine sahne olabilir. Bu sebeple iklim politikalar1 hazirlanirken;
tazminat Odemeleri gibi sosyal giivenligi saglamaya yonelik Onlemlerin alinmasi
gereklidir. Alinabilecek bu 6nlemlerle iilkeler ve bolgesel kurumlar iklim politikalarinin
uygulanmast igin gereken sosyal giivenlik sistemlerini saglamakta daha basarili
olabilirler (ILO, 2015).

3.4. Toplumsal Biling Kazandirma, Diyalog ve Paydas Katilimi

Adil gegis politikalar1 arasinda gerekli olan bir diger 6nemli faktor ise sosyal
diyalogdur. Bu politikalar1 hayata gegirecek mercilerin, siirecin isleyisini kamuoyuna ve
kanaat onderlerine anlatmalar1 gerekir. Bu sayede uygulanmakta olan ya da uygulanacak
olan geg¢is politikalar1 sonucunda ortaya ¢ikacak firsatlart gormek ve zorluklari asmak
daha kolay olabilir. ILO (2015) yayimladig: adil gecis kilavuzunda sosyal diyalogun
isletme, sektor ve ulusal dlgekte yapilmasi gerektiginin iizerinde durmustur. Kémiirden
¢ikisla beraber bolgelerde sosyal, kiiltiirel ve iktisadi bir doniisiim de s6z konusudur. Bu
doniistim disaridan bir etki sonucunda meydana geldigi i¢in, belli noktalarda toplumlari
ve kamuoyunu endiselendirebilir ve toplum kesimlerini “aydin, sehirli ¢evreciler” ve
“yerel halk” seklinde iki kutba ayirabilir. Ayrica, kamuoyunun bu endisesi, toplumlarin
dogru bilgiye ulasamamasina sebep olabilir. Insanlarin ¢evresindeki sosyal dokudan,
yerel basindan edindigi bilgiler, komiir endiistrisini ve karbon saliminin yogun oldugu
sektor ve istihdam alanlarini destekler nitelikte olabilir. Bu noktada toplumlarin nitelikli
ve dogru habere ulagma hakki 6nemlidir.

4. Planh Bir Ornek Olarak AB’nin Adil Gegis Siireci Tasarimi

Avrupa Yesil Mutabakati (AYM) (The European Green Deal) bir yaniyla
Avrupa'y1 iklim agisindan ndtr bir kita haline getirmeyi hedefleyen bir iklim projesi
olarak goriliirken diger yandan diistik karbonlu ekonomiye adil bir gegisi desteklemeyi
amaglayan bir sosyal projedir. Ongériilen déniisiimiin faydalar1 ya da riskleri ve gecis
maliyetleri iilkeler, bolgeler ve topluluklar arasinda esit olarak dagilmamistir. Asagida
adil gecise gereksinim duyuldugu alanlardan biri olan komiire bagimli AB
ekonomilerine ve buradan hareketle AB’nin adil gecis tasarimina 6rnek verilmektedir.

AB simurlari igerisinde, spesifik bolgelerde komiir madenleri ile kdmiir santrallerinde
istihdam edilmekte olan niifusun renklere gore yogunluklandirilmas: ve komiir
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cesitlerine gore AB bolgelerinde bulunan komiir madenlerinin sayilar1 Sekil 1a ve 1b’de
sunulmaktadir.

Sekil 1a ve 1b. AB’nin Komiir Bélgelerinde Istihdam ve Kémiir Uretimi
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Source: European Commission, 2018. Source: European Commission, 2018.

Kaynak: Avrupa Komisyonu (2018a)

AB Komisyonu’na yapilan bir ¢alismaya gore (Kapetaki vd., 2020), Adil Gegis
kapsaminda AB’nin 27 iiye iilkesinde 2030 itibariyle 315.000, 2050 itibariyle 460.000
adet “karbonsuz” istihdamin yaratilmasi beklenmektedir. Rakamlarin biiytikligii g6z
ontine alindiginda, Adil Gegis’in sosyoekonomik, kiiltiirel ve sosyal etkilerinin
biiyiikliigii de daha iyi anlasilacaktir. Bu baglamda Adil Gegis’in 6zellikle AB iiye
iilkeleri arasinda, ililke ve bolgeler bazinda nasil degerlendirilecegi, kaynaklarin nasil
dagitilacag1 ve bunlarin olast etkilerinin Olgiilmesi stiregleri, politika yapicilar ve
uyguladiklar1 bu politika enstriimanlarinin verimliligi agisindan 6nem arz etmektedir.

4.1. Giincel Adil Gegis Ajandas1

2014-2020 yillarini kapsayan Cok Yillt Mali Cergeve’de (Multiannual Financial
Framework (MFF)), Avrupa Komisyonu tarafindan belirlenmis olan toplam biitgenin
yaklagik %20’sinin iklim krizi ve buna bagli harcamalara ayrilmasi kararlastirilmisti. Bu
biitcede Adil Gecis Mekanizmasi i¢in ayr1 bir yasama g¢ergevesi bulunmuyordu ama
Avrupa Yapisal ve Yatirim Fonlar1 (European Structural and Investment Funds (ESIF))
bu amag ile alakali benzer bir isleve sahipti. 2014-2020 yillarin1 kapsayan MFF’de,
Avrupa Bolgesel Yatirim Fonu (European Regional Development Fund (ERDF)), Uyum

! AB’deki komiir maden ve santralleri ile istihdam bilgilerine ayri ayri ulasmak icin bkz. Avrupa
Komisyonu (2020b), Annex D.
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Fonu (Cohesion Fund (CF) - Ulasim ve Enerji Sektorleri Odakli), Avrupa Sosyal Fonu
(European Social Fund (ESF) - Egitim ve Altyapt Odakli) olmak {izere gesitli biitce
kalemleri bulunuyordu. Bunun yani sira Stratejik Yatirimlar i¢in Avrupa Fonu
(European Fund for Strategic Investment (EUSI)), enerji sektorii odakli yatirimlari
merkeze almisti ve dogrudan Avrupa Yatirnm Bankasi tarafindan finanse ediliyordu.
Modernizasyon Fonu (Modernisation Fund (MF)) ad1 verilen baska bir harcama kalemi
ise, enerji verimliligi ve enerji sistemlerinin iyilestirilmesi ile ilgili harcamalar i¢in
olusturulmustu. Ismi gecen bu fonlar, 2014-2020 biitcesi icerisinde, Adil Gegis’in
hedeflenen c¢iktilarina en yakin sonuglar1 verebilecek, benzer dogrultuda harcama
kalemleriydi. Fakat COVID-19 salgininin basini ¢ektigi kiiresel konjonktiir degisimi ve
diger sebeplerden o&tiirii Adil Gegis Fonu, Avrupa siyasetinin merkez konularindan biri
haline geldi. Fon, 2021-2027 yillarin1 kapsayan MFF’de yukarida belirtilen ¢ok sayida
fonun bazi gorevlerini de tistlenmis, yeniden tanimlanmis bir amag¢ dogrultusunda tek
cat1 altinda toplanmis oldu. Bu finansal ¢ercevede ayni zamanda, iklim krizi ve buna
bagl sorunlarin ¢oziimiine yonelik harcamalarin biitge igerisindeki toplam payi1 da
%30’a ytikseltilmis oldu (Widuto, 2019). MFF dahilinde bulunan ESIF, ERDF, Uyum
Fonu gibi pek cok alt biitce kaleminden gelecek olan fonlar da bu oranin i¢inde yer
almakta ve AB Komisyonu’nun adil geg¢is uygulamalarina ayirdigi fon mekanizmasini
belirlemektedir.

4.2 Teklifin Hazirlanmasi Siireci

AB Komisyonu’nun Ocak-Mart 2018 tarihleri arasinda diizenledigi anketlerden
elde ettigi sonuglara gore ankete yanit verenlerin yaklasik %85°1, ¢evre hassasiyetlerini
merkeze alan diisiik karbon salimli dongiisel bir iktisadi diizene gecisin politika yapim
stireglerinde onceliklendirilmesi gerektigini bildirdi (Avrupa Komisyonu, 2018b). Ayn1
anketin bir diger sonucu ise, yanitlayanlarin yalnizca %42’sinin anketin diizenlendigi
tarihlerde ¢evresel sorunlarin politika yapicilar tarafindan dogru ve yeterli derecede
onceliklendirildigini diisiindiiklerini bildirmeleri oldu. Bu sonuglar {izerine 2014-2020
yillarin1 kapsayan MFF basta olmak {izere pek ¢ok fonun etki analizleri yapildi. Buna
gore:

- Akilli endiistriyel doniistimleri, adil ve temiz enerji yatirnmlarini esas alan
politikalarin onceliklendirilmesinin ve bu alanda yatirim yapacak sahis ve
kurumlarin desteklenmelerinin gerekliligi ortaya ¢ikti.

- Yerel aktorler ve bolge halklari ile koordinasyon ve iletisimin gerekliligi
goriildii; olasi temiz enerji yatirnmlarinda bolgeler arast uyumun gozetilmesi
gerektigi sonuglarina varild.

Yasal ve diisiinsel zemini adim adim belirlenmis ve politika siireclerine entegre
edilmis olan Adil Ge¢is Fonu, yukarida daha once de bahsedildigi gibi COVID-19
pandemisi ile Avrupa siyasa yapicilarinin giindeminde daha kritik bir yer bulmaya
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basladi. Tablo 1’de adil gecisin yasal ve diisiinsel altyapisinin hazirlanis siireci ile
pandemi sonrasi sekillenisi tarihsel olarak siralanmaktadir.

Tablo 1. Avrupa’da Adil Gecis Mekanizmasinin Tarihcesi

Tarih Olav

AB parlamentosunun, 2020 MFF biitcesinin bitisi sonrasindaki dénem
Mart 2018 igin, enerji sektoriinden ¢ikig kapsaminda Adil Gegis siireglerini
desteklemek adina detayli bir fonlama sisteminin olusturulmasi igin

Kasim 2018 2021-2027 MFF biitgesi icin alinan meclis kararina gore, enerji
sektoriinlin  yesil donisiim siireclerini desteklemek adina 4.8 milyar
euroluk bir destek paketinin Adil Enerji Gegis Fonu adi altinda

Mart 2019 “A Europe that protects: Clean air for all” adi verilen yasa teklifi
kapsaminda, Parlamentonun ozellikle maden bolgelerindeki enerji
doniisiim  siireglerinden etkilenen sosyal dokunun desteklenmesi

18 Ekim 2019 Avrupa Konseyi tarafindan, enerji doniisiim siireclerinden etkilenen
bolgelerin Adil Gegis Fonu kapsaminda desteklenmesi gerekliliginin

N I e 1 - it

Kasim 2019 AB Parlamentosundan Avrupa Komisyonu’na, yapacagi ve uygulamaya
gecirecegi tim hukuki, yasal ve finansal siireglerin, kiiresel sicaklik
hedefinin 1.5 derece artis sinirin1 koruma hedefi ile ortiismesi gerekliligi

11 Aralik 2019 | Adil Gegis Mekanizmasinin ilan edilmesi

14 Ocak 2020 Yesil Mutabakat c¢ergevesinde “Adil Gegis Fonu” isimli yeni bir fon
paketinin parlamentoya sunulusu

28 May1s 2020 | Diizeltilmis yeni bir Adil Gegis Fonu teklifinin tekrar parlamentoya
sunulusu (MFF igindeki kismi1 7.5’ten 10°a ¢ikarildi, NextGenEU kismi
30 milyara ¢ikarildi.), Kamu Sektorii Borglanma Olanaklar

17-21 AB liderlerinin Avrupa Konseyi Liderler Zirvesi’'nde 40 milyar euroluk
Temmuz 2020 biitgeyi 17.5 olarak giincellemeleri

30 Haziran | Teklifin son halinin Avrupa Iklim Kanunu adi altinda yaymnlanmasi
2021 Kaynak:  https://www.ab.gov.tr/fasil-27-cevre 92.html  (Erisim: 9
Agustos 2024)

Kaynak: Yazarlar tarafindan derlenmistir.
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4.3 Adil Gecis Mekanizmasi

Adil Gegis Mekanizmasi, AB’nin iklim-n6tr bir ekonomik diizene gecisi
sirasinda sosyal adaleti ve istihdam stireglerini adil kilacak politika setine verilen
isimdir. Bu mekanizma, tarih¢ce kisminda verildigi iizere, uzun siiren toplumsal ve
kurumsal diizeydeki politika yapim siire¢lerinin bir sonucudur. AB Komisyonu’nun
tasarlamis oldugu iizere, Adil Gegis Mekanizmasi, ii¢ ana baglik altinda farkli finansal
aglarin ve ¢ikar gruplarinin mobilize edilmelerinden olusmaktadir (Sekil 2).

Sekil 2. Adil Ge¢is Mekanizmasinin Bilesenleri

Adil Gegig
Mekanizmasi
Adil Gegis F InvestEU Ka;mulsektoru
" ecls rond kapsaminda Adil or¢clanma
' olanaklari
Gegis

Kaynak: Yazarlar tarafindan Avrupa Komisyonu’nun “The Just Transition Mechanism: making sure no
one is left behind” baslikli yazisindan Tiirk¢e’ye ¢evrilmistir (https://commission.europa.eu/strategy-and-
policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-
mechanism_en#introduction (Erisim: 27 Temmuz 2023).

Sekil 2’de goriildigii tizere, Adil Gegis Mekanizmasi’nt olusturan ii¢ farkl
finansman kanali vardir. Bunlar dogrudan yatirim fonlarini igerisinde barindiran Adil
Gegis Fonu, 6zel sektor yatirimlarini mobilize etmeyi hedefleyen InvestEU ve kamu
sektorli bor¢clanma olanaklaridir.

a. Adil Gecis Fonu ve Fonun Dagitim Kriterleri

AB’nin temel yatirim fonlarinin bir araya geldigi politika seti kapsaminda yer
alacak olan Adil Gegis Fonu, komiirden ¢ikis siirecinden en ¢ok etkilenmis veya
etkilenecek olan bolgelere verilecek desteklerin dogrudan finansmanini igermektedir.
Avrupa Komisyonu’nun tanimina goére Adil Gegis Fonu;

- Ekonomik ¢esitlendirme

- Gegis bolgelerinin yeniden islevlendirilmesi


https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en#introduction
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en#introduction
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en#introduction

Ekonomi-tek, 13(2), 2024 172

- Isgiiciine yeni ve iistiin beceri setlerinin kazandirilmasi
- Yeni sirket yatirnmlarinin desteklenmesi

-  AR&GE

- Cevresel rehabilitasyon

- Istihdam siireclerine destek

maddeleri ile 6zetlenebilecek amaclara sahiptir.

Adil Gegis Fonu, 7,5 milyar avrosu MFF, 10 milyar avrosu NextGenEU
araciliiyla olmak iizere toplamda 17,5 milyar avroluk (2018 fiyatlariyla) bir biitgeye
sahiptir. Ek olarak, AB’ye tiye 27 tllke, eger uygun goriirse kendi planlamalari
dogrultusunda 6z kaynaklarini, kendilerine AB tarafindan tahsis edilen Adil Geg¢is Fonu
dogrultusunda mobilize edebileceklerdir. Bahsi gecen 6z kaynaklar, ERDF ve Avrupa
Sosyal Fonu (European Social Fund Plus (ESF+)) kapsaminda tiye tlkelere dagitilmig
olan kaynaklardan, aktarilan toplam Adil Geg¢is Fonu miktarinin ii¢ katin1 gegmeyecek
sekilde dagitilmalidir. Adil Gegis Fonu’nun iki temel biitce kalemi asagida ayrintilt
olarak ele alinmaktadir:

MFF: AB Cok Yilli Mali Cergeve (Multiannual Financial Framework (MFF))
biit¢esi, yedi yillik bir siireci kapsayacak sekilde tasarlanmig, AB’nin ¢esitli harcama
kalemlerini belirleyen biitge tasarisidir. MFF, AB harcamalarinin belirlenen siire
icerisinde belirlenen 6ngoriilebilir sinirlarin altinda kalacagina dair bir giivence islevi
goriir. 2014-2020 MFF biitgesine gore AB, g¢evre ve iklim krizi ile alakali olarak
uygulanmasi beklenen politikalarina, biit¢enin yaklasik toplam %20’lik bir kismini
ayrmistt (Widuto, 2019). Bu oran, 2021-2027 MFF biitcesinde %30’a yiikseldi.
Yukarida belirtildigi tizere, Adil Gegis Fonu’nun 2018 fiyatlariyla 7,5 milyar avroluk
kisminin 2021-2027 MFF biitgesinden karsilanmasi planlanmistir (Avrupa Komisyonu,
2020a).

NextGenEU: NextGenEU, Avrupa Birligi’nin tiim diinyay1 etkisi altina alan ve
milyonlarca kisinin Sliimiine sebep olan COVID-19 pandemisinin AB iiye iilkeleri
iizerinde yarattig1 ekonomik ve sosyal tahribatin etkilerini azaltmak i¢in tasarladigi 800
milyar avro biiyiikliikte bir kurtarma paketidir. NextGenEU paketinin ana bilesenini, AB
iye lilkelerine tesvik ve kredi saglayan Kurtarma ve Dayaniklilik Fonu (Recovery and
Resilience Facility (RFF)) adli fon olusturur. Bu fonun toplami giiniimiiz fiyatlariyla
723,8 milyar avrodur (Avrupa Komisyonu, 2021). Bu fonun 338 milyar avroluk kismi1
iiye iilkelere verilecek tesvikleri, 385,8 milyar avroluk kismi iiye iilkelere verilecek
kredileri kapsamaktadir. Avrupa Parlamentosu’nda alinan en son karara gore,
NextGenEU biit¢esinden yaklasik 10 milyar avronun Adil Gegis Fonu’na aktarilmasi
planlanmustir.

Yukarida yasama siiregleri ve detaylar1 verilmis olan Adil Gegis Fonu, AB
Komisyonu tarafindan belirlenen kriterlere gore dagitilir. Bu kriterler ve agirliklar
asagida verilmistir (Avrupa Komisyonu, 2020a):

1- 166/2006 Sayili Tiiziiglin (EC) 7. Maddesi uyarinca liye devletler tarafindan
rapor edilen endiistriyel tesislerin sera gazi emisyonlariin orani ile tanimlanan karbon
yogunlugunun oldugu NUTS2 bolgelerindeki endiistriyel tesislerin sera gazi
emisyonlar1 Sektoriin briit katma degeri ile karsilastirildiginda AB-27 ortalamasini iki
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kat agmaktadir. Belirli bir liye devletteki herhangi bir NUTS2 bolgesinde bu seviyenin
astlmamasi1 durumunda, en yiliksek karbon yogunluguna sahip NUTS2 bolgesindeki
endiistriyel tesislerin sera gazi emisyonlar1 dikkate alinir (%49 agirlikli)

2-  komiir ve linyit madenciligindeki istihdam (%25 agirliklr)

3- 1. maddenin amagclar1 dogrultusunda dikkate alinan NUTS 2. diizey
bolgelerindeki sanayi istihdami (%25 agirlikli)

4-  Bataklik Komiirii iiretimi (%0,95 agirliklr)
5-  Petrollii seyl tiretimi (%0,05 agirliklr)

Bu agirliklandirmalara ek olarak, Avrupa Komisyonu, yukarida verilen
kriterlerin fon alan higbir iilkenin 2 milyar avrodan fazla almayacagi ve ayni zamanda
yardim yapilan iilkede kisi basmma en az 6 avroluk bir yardim diisecek sekilde
diizenlenecegini bildirmistir (Avrupa Komisyonu, 2020a). Buna gore, 2 milyar avroyu
asan fonlar diger tilkelere yeniden dagitilacaktir. Bu yeniden dagitim, iki farkl kritere
gore yapilacaktir:

- Artik fonun yeniden dagitimi s6z konusu olan AB {iyesi iilkenin gayri safi
milli gelirinin, AB tiyesi 27 iilkenin 2015-2017 aras1 ortalama milli gelirinden farkinin
1.5 katsayist ile oranlanmastyla gerceklestirilir.

- Bu uygulama, baslangi¢ dagitimda 2 milyar avrodan az fon alan iilkelere
uygulanmaz.

S6z konusu agirliklandirilmis dagitim mekanizmasi, Avrupa Birligi tarafindan
belirlenmis olan 19,2 milyar avroyu (giincel fiyatlarla) AB iiyesi 27 iilkeye adil ve yesil
doniisim i¢in tegvik edici bir amag¢ ile dagitmayi hedeflemektedir. Bu dagitim
mekanizmasinin ardindan AB {ilkelerine verilecek fonlarin agirliklara gore hesaplanmis
bir dokiimii Tablo 2’de; AB iiyesi iilkelere dagitilacak fon miktarlarinin Adil Gegis
Mekanizmas1 altindaki {i¢ ayr1 fonlama mekanizmasi kapsamindaki Ongdriilen
miktarlar1 Tablo 3’te verilmektedir.
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Tablo 2. AB Uyesi 27 Ulkenin Agirhklandirilmis Adil Gecis Fon Dagitimi
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(1) %50'Tik birlesik agirhik ile (2) ekonomik kriterler (sera gazi emisyonlan, turba ve gist iiretimi) ve (3) sosyal kriterler (kdmiir ve linyit istihdam, karbon yogun bélgelerde sanayide istihdam).

(4) Bolgesel karbon yogunlugu, sera gazi emisyon miktarinin sanayinin briit katma degerine boliinmesi ile hesaplanir. Karbon yogun bolgeler, endiistriyel sera gazt emisyonlart
AB degerinin iki katindan fazla olan bolgelerdir.

(5) Karbon yogun olarak tanimlanan bolgelerdeki endiistriyel istihdam diizeyi, gegisin sosyal boyutunun bir 6lglisiini saglar.

(6) Komiir sektorii gegisten en gok etkilenen sektorlerden biri olacak ve bu sektordeki is say1s: gegigin sosyal etkisinin net bir 6lgiisiini sunuyor.

(7) Turba tiretimi ve (8) sist tiretimi, CO2 yogunlugu agisindan kdmiire benzer &zelliklere sahiptir.

(9) Herhangi bir Uye Devletin Adil Gegis Fonu kaynaklarindan asri pay almasini énlemek icin bir dist smir belirlenir. Ust limit 2 milyar Avro olarak belirlenmistir.

(10) Kaynaklarm daha az gelismis Uye Devletlerde yogunlasmasim saglamak igin Uye Devletlerin kisi bagina GSMGlsi hesaba katihr. Bu diizeltme, kisi bagina diigen ulusal
GSMH ile kisi bagtna ortalama AB GSMH arasindaki farkin %150'si oraninda ulusal tahsisat paylarin sirasiyla artirir veya azaltir, Daha az geligmis ilye Devletlerin yararmadir

ve onlarin daha diigiik yatirun kapasitelerini yansitir.

(11) Uye Devlet basina asgari bir yardim yogunlugu seviyesi belirlenir, bylece her Uye Devlet yeterince anlaml ve etkili eylemlerin desteklenmesine izin veren bir tahsis alir.
Asgari yardim yogunlugu kisi bagina 6 avro olarak belirlendi.

Kaynak: Yazarlar  tarafindan, Press corner. (n.d.-b). European Commission.
https://ec.europa.eu/commission/presscorner/api/files/attachment/860491/JTM%20and%20JTF%20Allo
cation%20Table.pdf sitesinde bulunan tablolardan Tiirkge’ye ¢evrilmistir. (Erigim: 27 Temmuz 2023)
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Tablo 3. Adil Gecis Mekanizmasinin Tahmini Finansman Mobilizasyonu

Adil Gegis
Mekanizmasinin tiim
Adil Gegis Fonu enstriimanlari igin
Teklif Edilen Adil | kapsamindaki yaklagik beklenen toplam
Gegcis Fon Miktari toplam fon miktari yatirim hacmi (giincel
(2018 fiyat seviyesi) | (2018 fiyat seviyesi) fiyat seviyesi)
BE 68 311 989
BG 458 1710 6.205
CZ 581 2.074 7.761
DK 35 217 569
DE 877 4.614 13.387
EE 125 569 1.811
IE 30 187 490
EL 294 1.049 3.923
ES 307 1.397 4.445
FR 402 1.825 5.807
HR 66 235 879
IT 364 1.301 4.868
CYy 36 163 518
LV 68 242 906
LT 97 345 1.292
LU 4 23 59
HU 92 330 1.234
MT 8 37 119
NL 220 1.045 3.174
AT 53 331 867
PL 2.000 7.692 27.344
PT 79 283 1.058
RO 757 2.704 10.116
Si 92 327 1.223
SK 162 580 2.170
Fl 165 749 2.383
SE 61 380 995
Total 7.500 30.719 104.589

* Uyum politikas1 kapsaminda gerekli olan ulusal katkinin yan1 sira JTF'den ¢ekilen her 1 Euro i¢in Avrupa
Bolgesel Kalkinma Fonu ve/veya Sosyal Fon+'dan en az 1,5 Euro transfer dahil.

** Toplam minimum fonlamay1 (JTF) ve Siitun 1, 2 ve 3'te harekete gegirilmesi beklenen yatirimi nominal
fiyatlarda yansitir. Uye Devlet tarafindan yapilan ayrim gosterge niteliginde bir tahmindir.

Kaynak: Yazarlar tarafindan, Press corner. (n.d.-b). European Commission.
https://ec.europa.eu/commission/presscorner/api/files/attachment/860491/JTM%20and%20JTF%20Allo
cation%20Table.pdf sitesinde bulunan tablolaradan Tiirk¢e’ye ¢evrilmistir. (Erisim: 27 Temmuz 2023)

Tablo 2 ve 3’te de goriildiigii lizere Almanya, Polonya, Romanya gibi komiir
bolgeleri, yukarida sozii edilen kriterler goz oniine alindiginda Adil Gegis Mekanizmasi
kapsaminda en ¢ok finansmana erisecek tilkelerdir.
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b. InvestEU Kapsaminda Adil Gegis

Ozel sektdr yatinmlarini adil gecis kapsaminda mobilize etmeyi amaglayan
fonlar1 igeren InvestEU, Adil Gegis Mekanizmasinin ikinci ayagidir. InvestEU, Avrupa
Birligi’nin “Avrupa Yesil Mutabakat1” programindan ayr1 bir yatirim programi olarak
stirdiiriilebilir yatirnm, inovasyon ve yeni istihdam alanlar1 yaratma amaglariyla
olusturulmus bir ekonomik program olsa da Adil Gegis Mekanizmasi igerisine yasama
stiregleri sonucunda entegre edilmistir.

InvestEU programi kapsaminda, 2021-2027 yillar1 arasinda yaklasim 372 milyar
avroluk bir miktarin yatirim amaciyla mobilize edilecegi ongoriiliirken bunun %30’luk
kisminin  Adil Gegis Mekanizmasina yonlendirilmesi planlanmistir.  Avrupa
Komisyonu’nun hedefledigi rakamlar gergeklesirse, InvestEU programimin Adil Gegis
Mekanizmas1 kapsaminda 45 milyar avroluk bir ekonomik hacim yaratmasi
beklenmektedir (Avrupa Komisyonu, 2020b).

c. Kamu Sektorii Bor¢lanma Olanaklar:

Kamu tegvik ve kredilerini Adil Gegis siireci kapsaminda mobilize etmesi
amaciyla olusturulmus, Adil Gegis Mekanizmasinin {igiincii ve son ayagidir. Adil Gegis
Mekanizmasi kapsaminda yaklasik olarak 25-30 milyar avroluk bir ekonomik hacim
yaratmasi beklenmektedir (Avrupa Komisyonu, 2020Db).

d. Bolgesel Adil Gegis Planlar:

Sayilan ti¢ ayak disinda AB’nde ayrica komiirden ¢ikistan olumsuz etkilenecek
Avrupa tilkelerini desteklemek amaciyla Bolgesel Adil Gegis Planlar1 (Territorial Just
Transition Plans) hazirlanmigtir. Bu planlar, Adil Gegis Mekanizmasi kapsamindaki
farkli finansman kaynaklarina erisim igin birer 6n kosuldur. Avrupa Komisyonu’nun
2022 verilerine gore 16 ilke iginde toplamda 38 tane bolgesel adil gegis planmi
belirlenmistir.? Bolgesel Adil Gegis Planlari ile sadece yesil ekonomiye gegiste ortaya
cikabilecek ekonomik sorunlara odaklanilmayip, uzun vadede bolgedeki refahi
yukseltmek i¢in egitim ve saglik gibi diger temel alanlara da sosyal yatirimlar yapilmasi
planlanmaktadir.

WWE, Subat 2023’te yayimladig1 “Territorial Just Transition Plan Scorecard
Assessment” raporunda halihazirda eyleme gegirilen bolgesel adil gecis planlarinin
gelistirilmesi gereken yanlarin1 analiz etmekte ve ilkelerin gegis siireglerini
notlandirmaktadir. Rapora gére mevcut planlar her ne kadar kdmiirden ¢ikist hizlandirsa
da yasam Kkalitesini yiikseltmeye ve mevcut esitsizlikleri ortadan kaldirmaya
odaklanmak yerine teknolojik yatirimlar ve isgiicii yetkinliklerinin artirilmasina
odaklanmis durumdadir. Ote yandan, planlarin bdlgeye 6zel olmalari, politika
yapicilarin ve yerel yoneticilerin eyleme geg¢melerini kolaylastirmaktadir. Bolgesel
planlama, kdmiirden ¢ikist hizlandirmakla kalmayip, ayn1 zamanda yeni sektorler ve is

2 WWEF (2023) bu saymin 90’a gikabilecegini dngormektedir.
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alanlar1 yaratilmasina da olanak saglamaktadir (WWF, 2023). Fakat bu bolgelerde her
ne kadar komiirden ¢ikis hizlansa da alternatif enerji kaynaklar1 olarak temiz ve yesil
enerji yerine dogal gaz kullanimi yaygin olarak goriillmektedir (WWF, 2023). Ayrica
yeni istihdam alanlar1 yaratilmasina ragmen insana yarasir islerin az olmasi, hayat
kalitesinin de buna paralel olarak diisiik olmasi, gelir esitsizliginin artmasi ve sosyal
diglanma etkileri birer gézlem olarak karsimiza ¢ikmaktadir. Planlarin seffaf olmamasi
ve siire¢ icerisinde kamuoyuna hesap verilmemesi, sosyal diyalogun yetersiz kalmasi
bolgesel adil gegis planlarinin diger eksik yanlaridir. Ozetle, WWF (2023), bu
nedenlerden otiirli, kendi hazirladigi Adil Gegis Degerlendirme kriterlerine gore
degerlendirdigi ¢ogu iilkenin adil gecis notlandirmasina ortalama puan vermistir.

5. Adil Gegis Icin Bir Cerceve Onerisi

2015 yilinda Paris iklim Anlasmasi'nin kabul edilmesi ve ayni dénemde
Birlesmis Milletler Siirdiiriilebilir Kalkinma Hedeflerinin 2030 yili igin belirlenmesiyle
birlikte iklim ve siirdiiriilebilir kalkinma politikalarinin 6nemi tiim diinyada artmaktadir.
Hem Paris Anlasmasi'nin hem de Siirdiirtilebilir Kalkinma Hedeflerinin iklim eylemi
basliginda, iklim degisikligiyle miicadele icin sera gazi emisyonlarinin azaltilmasi ve
ekonomilerin net sifira (iklim-n6tr) dontigmesi gerektigi belirtilmektedir. Giderek daha
fazla iilke net sifir hedefleri i¢in y1l belirlemekte, bu hedefe ulagsmak i¢in izleyecegi yol
haritalarini sekillendirmeye ¢aligmaktadir.

Diinya ¢apinda enerji tiretiminden kaynaklanan sera gazi emisyonlar1 2022'de
yaklasik %1,3 oraninda (423 Mt kadar) artmistir (IEA, 2023c). Bu nedenle enerji
sektoriiniin ~ dontistimii  ve Ozellikle komiirden elektrik {iretiminden ¢ikis,
karbonsuzlastirma ekonomileri agisindan onceliklidir. Yenilenebilir kaynaklardan enerji
tiretimindeki teknolojik gelismeler, maliyetlerindeki diistisler ve komiirden elektrik
dretiminin finansmanmin giderek zorlagsmasi goz Oniline alindiginda, komiirden
uzaklagsmak iklim degisikligiyle miicadele agisindan zorunlu olmanin yani sira
ekonomik acidan da anlaml1 hale gelmistir. Ayrica komiirden elektrik tiretimi yerel halk
sagligi, dogal ¢evre, istihdam, ge¢im kaynaklar1 ve yasam tarzi tizerinde de olumsuz
etkilere neden olmaktadir. Bu etkiler ve bunlara kars1 verilen miicadeleler, komiiriin
asamal1 olarak ortadan kaldirilmasinin toplumsal gerekliligine isaret etmektedir.

Bu c¢alismada, sirasiyla Adil Gegis kavraminin tarihgesini ve sekillenis siireci,
gecis siirecinde izlenmesi gereken yol haritalar1 ve politikalari, AB’nin Adil Gegis
Mekanizmasi tasarimi drneklenerek ele alindi. Adil doniisiim siirecini planlamanin ilk
basamagi, basta enerji sektorii olmak tlizere ekonominin tiim sektdrlerini kapsayan, net
sifir hedefine nasil ulasilacagina iliskin ulusal Olgekte, uzun vadeli ve etkili bir
karbondan arindirma yol haritas1 gelistirmektir. Bu karbondan arinma yol haritasinin,
iklim degisikligiyle miicadeleyi toplumsal refahi artirma hedefleriyle birlestirmesi
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gerekmektedir. Ulusal 6lgekte komiirden ¢ikis stratejilerine paralel olarak, ekonomisi
komiire dayali bolgelerde bu stirecin olumsuz etkilerini yonetebilmek ve komiire dayali
doniisiime yol acabilmek i¢in kapsayict ve katilimci bir yerel/bolgesel adil gecis
planlamasinin yapilmasi ve uygulanmasi gerekmektedir. Komiirden ¢ikis baglaminda
adil doniisiim, komiirden ¢ikis siirecini ve sonrasini kapsayici ve esitlikei bir sekilde
planlayarak komiir sektoriinde calisanlarin haklarinin ve ge¢im kaynaklarinin korunmasi
anlamina gelir. Bu, bu bolgelerde yeni istihdam ve insana yakisir is firsatlar1 yaratan,
sosyal esitsizlikleri azaltan, dogal kaynaklar1 ve biyogesitliligi koruyan adil,
stirdiiriilebilir ve dayanikli bir kalkinma yolunun belirlenmesi ve uygulanmasi anlamina
gelmektedir (Avct vd., 2022). Calismamizda inceledigimiz literatiirden ve AB
deneyiminden yola ¢ikarak, Adil Gegis’in gergevesi, dzellikleri ve siireg tasarimi Sekil
3’te 6zetlenmektedir.

Sekil 3. Adil Gegis i¢in Bir Cerceve Onerisi

< Streg Dizaym

Girdi Cikti Sonug Etki

| Uygulama
K Bilimsel bilgi \ l/- isgiicinin yenidan \. Yenive surdirdlebitic +  Artan toplumsal refah
*  Sivil toplum ve devlet egitilmesi istindam *  Artan insan refahi
i5 birligi *  Yerel bélgelerin olanaklannin +  Dahatemiz bir gavre
*  Detayl ve titiz politika ekonomik ve sekidr yaratilmasi ile entegre olmusg,
yapim slreci bazinda . *insan onuruna surdirilebilir insan
. Finansman cesitlendirilmesi yakigir iglerin® hayati
*  Planlama +«  Yenilenebilir enarjiye yaratilmasi +  Daha esitlikgi ve
*  Gegigten getis * Seragan sa?yal adaletin
etkilenecek/etkilenan +  Etkilenen toplumsal emisycnlannin saglandig@ toplumsal
insanlanin ve holgasel kesimlerin maddi ve azalulmasi doku
iireticilerin siirece Z"S‘t"a:‘?'lard?“ . i‘t’ls*a ll";__'elkeF““k"‘ = *  Surdardlebitiryerel
; esteklenmesi itlesel giclerin
giay'::.lllo{; sosyal «  Calzan haklanmn ve azalmasi Kalkinma
gecimlerinin

korunmasi

o N\ SN N

Kaynak: Icerik yazarlar tarafindan olusturulmus olup sekil Sharma (2017)’deki “The Transformational
Results Chain” gorselinden adil gegis i¢in uyarlanmistir.

Sekil 3, makalede ele aldigimiz Adil Gegis gercevesinin genel bir dzeti ve bu
stirecte goz ard1 edilmemesi gereken hususlarin bir derlemesi niteliginde diistiniilebilir.
Buna gore, siirecin tasarlanmasinda girdi olarak degerlendirilebilecek konulardan
kiiresel 1stnmaya ve karbonsuzlagsmanin geregine iliskin bilimsel bilgi, konunun taraflar
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arasinda 1igbirligi, dayanisma ve diyalog, cesitlendirilmis finansman kaynaklari,
unsurlart titizlikle saptanmis politika araglari olmazsa olmazdir. Bu girdilerden hareketle
gecise maruz kalan yerlerde fosil yakita dayali sektorlerde ¢alisanlarin yeniden egitimi
ve yeni becerilerle donatilmasi, yerel ekonominin ge¢im kaynaklarinin ¢esitlenmesi,
fosil yakitlardan ¢ikisla birlikte yenilenebilir enerjiye gecisin hizlanmasi, etkilenen
kesimlerin haklarmin korunarak maddi ve sosyal agilardan desteklenmesi ilk elde
edilecek c¢iktilar olacaktir. Bu ¢iktilarin bir sonucu olarak yeni ve insan onuruna uygun
is imkanlar1 yaratilabilir, sera gazlar1 azalma patikasina girebilir, gocler yon
degistirebilir. Adil ge¢is politika tasarimi sonucunda goriilmesi beklenen etkiler ise
oncelikli olarak insan ve toplum refahi iizerinedir. Daha esitlik¢i ve kapsayici bir
ekonomik diizen icerisinde, daha temiz bir ¢evrede yasayan insan ve topluluklarin daha
biiyiik refah diizeyine kavusmasi beklenir.

6. Sonu¢ ve Oneriler

Iklim krizini durdurabilmek ya da en azindan yavaslatabilmek i¢in degisimin
elzem oldugu oncelikli alan enerji sisteminin doniisiimiidiir. Bununla birlikte sadece
enerjinin degil genel olarak ekonominin diisiik karbonlu hale getirilmesi siirecinde, bu
doniisiimden olumsuz yonde etkilenecek taraflar olacaktir. Hem bu taraflar (bireyleri,
haneleri, topluluklar1) korumak, hem de doniisiimii adil ve siirdiiriilebilir kilmak
acisindan ““adil gecis”in ulusal, bolgesel ve yerel Olgeklerde tutarli bir bigcimde
planlanmasi1 ve hayata gegirilmesi gerekmektedir.

Calismamizda, Adil Gegis siirecini biitlinciil bir perspektifle ele alarak sivil
toplumun, devletin, yerel orgiitlenmelerin birbirleriyle olan iliskilerinin, istihdam ve
finansman politikalarinin diisiik karbonlu ekonomiye gecis siirecinin daha ‘“adil”
olabilmesi i¢in 6nemli oldugunu gostermeye calistik. Bu baglamda, Avrupa Yesil
Mutabakatina (AYM) uyum ¢ercevesinde Tiirkiye, Temmuz 2021°de 9 tema altinda 81
politika eylemi i¢eren Avrupa Yesil Mutabakati Eylem Plani’n1 agiklamistir. Bu Eylem
Plani’nda, AYM tarafindan diizenlenen politika alanlarindan ¢ogu kapsanmakla birlikte,
fosil yakittan ¢ikis taahhiidiiniin bulunmamasi, 6ngoriilen doniisiimii adil bir sekilde
giivence altina alacak somut eylem planlarinin olmamasi ve AYM kapsamindaki Adil
Geg¢is Mekanizmasina benzer bir mekanizmanin heniiz tasarlanmamis olmasi 6nemli
birer eksikliktir. Bu bakimdan bu c¢alismayla iilkemizde olasi bir komiirden ¢ikis
stirecinde Adil Gegis perspektifinin nasil ele alinabilecegine yonelik bir katki sunmus
olmay1 hedeflemekteyiz.

Ozetlemek gerekirse, komiirden ¢ikisin, yesil bir ekonomiye gecisin bolge
halkinin haklarinin korunacak sekilde gerceklesmesi, bu siirecte kimsenin geride
birakilmamas1 biiylik bir 6nem tasimaktadir. Bu gecisin adil bir sekilde yapilabilmesi
icin de uzun vadeli planlama yapilip eyleme gecilmesi sarttir. Ayrica sivil toplum ve
devlet aygitinin isbirligi icerisinde olmasi, yeterli finansmanin saglanmasi ve gegisten
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etkilenecek kitlelerin siirece sosyal diyalog igerisinde dahil edilmesi biiyiikk 6nem
tasimaktadir. Aksi halde olusacak issizlik kalic1 hale gelebilmektedir.

Ek olarak, adil gegiste; ekonomisi komiir, madencilik ve bu alanlarla ilintili
bolgelerde komiirden ¢ikistan sonra ekonominin canlandirilmali ve sektorel gesitliligin
saglanmasit i¢in yatirimlar goz Oniinde bulundurulmalidir. Ayrica bolgenin enerji
ithtiyacini saglamak i¢in yenilenebilir enerji gibi ¢evre dostu enerji sistemlerine yatirim
yapilmali ve bu sistemlerin verimini artirmak i¢in yapilacak AR-GE caligmalar1 finanse
edilmelidir. Kémiirden ¢ikis siireci hakkinda siireci yoneten kurumlar seffaf olmali ve
siire¢ hakkinda kamuoyu asama asama bilinglendirilmeli, kdmiir ve madencilik
sektoriinde calisan isgilere, olusacak yeni is alanlarinda ¢alismalari igin egitimler
verilmelidir. Ayrica gecis siirecinde bolge halkinin ihtiyaglart g6z Oniinde
bulundurulmali, bunun i¢in de yerel yonetimlerle isbirligi yapilarak gecis saglanmali.
En 6nemlisi, lilkeler kdmiirden ¢ikistan sonra bélgenin gelecegi icin yapilacak yatirimlar
icin kaynak ayirmali ve bu kaynaklarin devamliligi saglanmalidir.

Unutulmamalidir ki adil bir gecisin her iilkeye ya da bolgeye uyan tek bir
formiilii ve yol haritas1 yoktur. Toplumlar, yesil ve siirdiiriilebilir bir ekonomik
dontisiimii, sosyal ve iktisadi politikalar1 kendi i¢ dinamiklerine gore tarihsel ve cografi
gergeklikleri icerisinde kurgulayarak gelistirmelidirler. Gelecek ¢alismalarda ele
alinmak iizere bu calismada eksik kalan konular da vardir. Ornegin, Adil Gegis
uygulamalarin1 kapsayici, hakkaniyetli ve bir politikalar biitiinii olarak basarili ve
basarisiz kilan etmenlerin incelenmesi elzemdir. Ayrica AB ve AB disinda basarili ve
basarisiz gecis deneyimlerinin incelenmesi de gelecekteki adil gegis siireclerine 151k
tutacaktir.
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Abstract

Turkish economy is characterized by a dual regional structure. Historically, western
regions form the relatively more developed and rich geography of the country. In the
meantime, landlocked eastern regions are realizing a period of marginalization pushing
majority of these regions toward full isolation from rest of the country. Our knowledge
on this dual pattern departs mostly from monetary indicators. In this study, I use the
socio-economic development index (SDI) which is first constructed by the State
Planning Organization (SPO). The main objective is to use spatial tools for the period of
1963-2017 and to explore the historical evolution of spatial externalities and
heterogeneity. This aims to visualize the socio-economic borders of Turkish provinces.
While our findings confirm the spatial inertia for the under-developed eastern regions,
they also show rising spatial spillovers among the developed western geography.
However, this positive impact is geographically bounded by the central part of the
country.
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Tiirkiye’de Sosyoekonomik Gelismisligin Simirlari

Oz

Tiirkiye bolgesel olarak ikili bir ekonomik yapiya sahiptir. Tarihsel olarak, zengin
bolgeler bat1 cografyasinda kiimelenirken, gorece daha yoksul ve i¢ine kapali bolgelerin
dogu cografyasinda bulundugu goriilmektedir. Bu konu hakkinda sahip oldugumuz
bilgiler ise agirlikli olarak parasal gostergelerden olusmaktadir. Bu ¢aligmada ilki Devlet
Planlama Teskilat1 (DPT) tarafindan hazirlanan sosyoekonomik gelismislik endeksi
(SEGE) kullanilacaktir. Temel amag, 1963-2017 donemi i¢in mekansal araclar
kullanarak tarihsel olarak ortaya c¢ikan mekansal dissalliklart ve heterojenlikleri
arastirmaktir. Bu sekilde Tiirkiye’de sosyoekonomik gelismisligin gercek sinirlarinin
anlagilmas1 hedeflenmektedir. Mekansal analizler bati bolgelerinde sosyoekonomik
acidan hizli bir big¢imde mekénsal yayilma olduguna, 6te yandan dogu bdolgelerindeki
geri kalmis yapinin tarihsel olarak degiskenlik gdstermedigine isaret etmektedir. Bu
acidan sosyoekonomik gelismisligin sinirlarinin az gelismis bolgeler agisindan kati ve
sabit oldugu zengin bdlgeler agisindan ise orta Anadolu’yu ge¢meyecek sekilde
yayildigini sdylemek miimkiin olmaktadir.

Anahtar Kelimeler: bolgesel esitsizlikler, sosyoekonomik gelismislik, Tiirkiye

JEL Kodlar1: R10, R11
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1. Introduction

The spatial inertia in the Turkish economy is not new to many scholars (see e.g.
Filiztekin, 2018; Dogruel and Dogruel, 2003; Aksoy et al., 2019; Karahasan, 2020). The
high prosperity observed among the western regions versus the underdeveloped eastern
geography is one of the severest regional duality examples across the globe. Rey and
Janikas (2005) also listed Tiirkiye as one of the core cases to investigate the regional
disparities in the developing world.

While Tiirkiye receives huge interest in terms of the regional structure of
economic life, majority of the studies depart from monetary measures to understand
regional disparities. This could be perceived as an outcome of the theoretical dominance
of neo-classical convergence theory (after 1990s) and the recent advances in the New
Economic Geography (after 2000s). Inevitably, this results in under examination of other
non-monetary dimensions of regional disparities. However, as highlighted in recent
policy reports of the United Nations (UN), economic prosperity is no longer bounded
within the borders’ monetary indicators (UNDP, 2023).

In this study, [ depart from the rising policy awareness on economic development
dimension of regional disparities and examine the provincial socio-economic
development in Tiirkiye. The main objective is to use a composite index that controls
for various monetary and non-monetary dimensions of economic development and to
understand the historical evolution of spatial imbalances in a developing economy.
While doing this, spatial analyses will be the main tool as they are instrumental for
understanding two central dimensions of regional disparities: (i) spatial externality, (ii)
spatial heterogeneity. I believe these dimensions will be central to assess the local
borders of socio-economic development in Tiirkiye.

Findings of the paper are expected to contribute not only to our understanding
on regional disparities in Tiirkiye but also would offer additional insight to the evolving
discussions on controlling for non-monetary aspects of regional prosperity. Moreover,
the use of spatial methods will provide more space to discuss the effectiveness of
regional policies. While this could be perceived as a tool to understand the success and
failure stories, what is more remarkable is the ability to distinguish the effectiveness of
policy borders for developed and less-developed territories.

In the next section (Section 2), I will first introduce the data and provide the
technical basics of spatial analyses used in this paper. In Section 3, findings will be
summarized, and the paper will end with discussions for future research paths in Section
4.
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2. Data and Methodology
2.1 Data

The data source is the Socio-economic development index (SDI) which is first
developed by the State Planning Organization (SPO). It covers various dimensions of
regional development and not bounded by monetary indicators. Historically, SPO
announced the SDI for certain years. Later on, SPO is closed, and the production of the
index is carried out by the Ministry of Development. With the very recent constitutional
and administrative changes, it is now published by the Ministry of Industry and
Technology. The first report of SPO is published in 1969. However, it is remarkable to
underline that calculation of the index dates back to 1963 and accessible from the first
socio-economic development report of the SPO. This points-out the planning and
development awareness of the SPO during the early years of its establishment. Index
can be obtained from periodicals continuously covering the years between 1963 and
1972. Later, SDI is announced in a discontinuous way for 1980, 1985, 1991, 1996, 2003,
2011 and 2017 at the provincial level. As of 2024, the whole index reports are provided
by the Ministry of Industry and Technology (MIT, 2024). It must be noted that there are
various methodological and coverage changes in the SDI throughout the sample period.
In this study, I do not carry out any harmonization attempts but the SDI scores are
standardized by using the min-max methodology. Moreover, the number of provinces
increases from 67 to 81 during the sample period. To make annual analyses comparable,
I collapse each year to 67 provinces by taking the mean values of the provinces that used
to belong to the same administrative unit.

Overall SDI is an index composed of various monetary and non-monetary
indicators. The objective of the index is to provide an aggregate development measure
at the regional level. Interestingly, it receives less attention by the scholarly literature as
most of the existing studies depart either from monetary dimension of regional
disparities (e.g. see Dogruel and Dogruel (2003) for per capita GDP differences among
others) or prefer to focus on individual aspects of regional development (e.g. see
Karahasan and Bilgel (2019, 2020) for education and health among many others). Yet, a
holistic approach to analyze historical origins of regional socio-economic development
in Tiirkiye is still missing.

An important dimension of the SDI is its coverage. Historically, variables and
dimensions used in the SDI are updated. While this makes a historical comparison
challenging, it also provides a better understanding of regional disparities from a
historical perspective. This is because updated dimensions make it easier (and more
accurate) to understand the socio-economic development as priorities of regions and
Tiirkiye is not static and stable. Within the recent report for the year 2017, main
dimensions covered by the index are gathered under eight domains and are as follows:
(1) demography, (ii) labour force, (iii) education, (iv) health, (v) competitiveness and



187 Karahasan

innovation, (vi) finance and monetary indicators, (vii) accessibility and (viii) quality of
life. Details of the variables can be traced from MIT (2024).

2.2 Measuring spatial externalities and heterogeneity

There are two main dimensions in the empirical setup of my analyses. I start by
considering the spatial autocorrelation as an important exploratory exercise to
understand whether socio-economic development of provinces is spilling over to their
proximity. This is what I mean by the spatial externalities generated at provincial level.
I believe analyzing spatial externalities includes clues on the potential differences
between administrative and factual borders of the Turkish regions. In other words,
examining the spatial externalities are expected to show the accurate extent of the socio-
economic policies which are not necessarily constrained by the administrative borders
of Turkish provinces.

To understand spatial externalities, I refer to a very well-known and commonly
used exploratory tool in the spatial data analysis; Moran’s / (Equation 1). w is the weight
matrix, n is the number of provinces, s is the summation of all elements in the weight matrix.
There are different weight matrices to define spatial relationships. Among many, contiguity and
different distance-based weight matrices are commonly preferred by scholars. In this study, I use
an inverse distance weight matrix that assigns the inverse of the distance between each pair of
provinces in the corresponding cell of the weight matrix (67x67). The null hypothesis of the
Moran’s [ test is spatial randomness. Rejection of the null hypothesis confirms the existence of
spatial autocorrelation, thus externalities.

_n Yin1 g wij(xi—%) (xj—%)

I'= s Y (x—%)? (M

Analyzing the spatial externalities is vital as it shows the likelihood for close
provinces to affect each other. That said, spatial externality detected in Equation 1 gives
a global picture to the researchers and fails to provide any feedback on the local
reflections. However, detected spatial dependence in the first set of analyses can depart
from provinces with different socio-economic fundamentals. It could be the less
developed regions that generate negative externalities which spillover towards their
proximity. On the contrary, spatial externality can evolve from prosperous regions in the
form of rising positive economies. In other words, there can be sizable spatial
heterogeneity in terms of the externalities created in close proximity.

One way to understand this locality is to decompose the spatial externalities.
Anselin (1995) offers a solid way to decompose the Moran’s / (Equation 1) and
constructs the Local Indicator of Spatial Association (LISA) (Equation 2). The main idea
is to cluster regions based on how the values locate within the overall distribution.
However, the important modification is the geographical clustering of the provinces.
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Four main groups (2 clusters and 2 outliers) are formed and regions that significantly
contribute to the spatial externalities are grouped accordingly. High-High (H-H) and
Low-Low (L-L) clusters are composed of provinces that have high and low values
(compared to the average). Meanwhile, High-Low (H-L) and Low-High (L-H) are the
outliers with high and low values unlike their close proximity.

Iy = (x; — %) Xi=qgwij(xj — %) (2)

A notable dimension of the spatial heterogeneity analysis is its ability to show
how regions cluster and polarize from each other. Moreover, it enables to distinguish the
low and high values of the association. In other words, it allows for decomposing the
spatial externalities and observing the different forms of spatial association at the local
level.

3. Findings

I start by analyzing the path of regional disparities and spatial autocorrelation for
each year SDI is provided. First set of descriptive findings are summarized in Table 1.
Historically, the mean value of the SDI increases. Note that, potential methodological
modifications make it difficult to trace the historical evolution. However, it is worth
highlighting that rising average socio-economic development also coincides with
acceleration in the standard deviation (St. dev.) of the SDI (and partially coefficient of
variation-CoV.). This could be the minor signs on the start of socio-economic
polarization across the Turkish regions.
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Table 1. Regional disparities and spatial externalities

Mean St. Dev.  CoV. Moran’s 1
1963  0.170 0.148 0.867 0.119%**
1964  0.175 0.157 0.900 0.114%**
1965 0.166 0.149 0.898 0.113%**
1966  0.173 0.147 0.845 0.098***
1967  0.181 0.151 0.830 0.114%**
1968  0.185 0.152 0.825 0.113%**
1970  0.188 0.154 0.817 0.105%**
1971 0.193 0.157 0.812 0.107***
1972 0.199 0.159 0.801 0.103%**
1980  0.198 0.160 0.808 0.098***
1985  0.083 0.148 1.788 0.018%**
1991 0.325 0.236 0.727 0.225%**
1996 0.330 0.224 0.679 0.258%**
2003  0.265 0.198 0.746 0.223%**
2011 0.501 0.300 0.600 0.288%**
2017  0.679 0.344 0.507 0.317%**

Notes: *** represents significant spatial autocorrelation at 1%

While dispersion measures are useful to evaluate the path of regional variation
in socio-economic development, it fails to describe the formation of spatial clustering
and externalities. Missing the information embedded in spatial externality causes loss of
information on the true borders of the socio-economic development. Moran’s / values
show significant and positive spatial autocorrelation for each of the years in the sample
(Table 1). Moreover, the strength of spatial externality accelerates throughout the sample
period. After the early 1990s, there is a significant jump in the spatial autocorrelation
which seems to stabilize even at higher levels during the 2000s. From a technical
perspective this must be perceived as a vital sign for the acceleration of spatial
externalities. On the other hand, globalization trends have inevitable influence on the
potential reshuffling of spatial interactions.

Regions’ spatial clustering seems to be weaker during the early 1960s.
Interestingly, through 1990s with rising average socio-economic development, one can
observe rising spatial autocorrelation as well. This is a sign for more spatial dependence
across the Turkish regions. From a developmental perspective, this also signals that
while regions on average earns higher socio-economic development, their development
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trajectories tend to become more dependent to their spatial proximity. In other words,
spatial externality starts to get more central for the socio-economic development of the
average Turkish region. This finding is crucial as it contradicts with the expectation that
rising socio-economic development will foster more independence at the local level (in
terms of economic fundamentals). On the contrary, the first set of analyses show just the
opposite as socio-economic progress coincides with the rising spatial externality, thus
dependence.

Our findings so far yield information on the average Turkish region. Therefore,
from a technical standpoint these results must be perceived as the global analysis of
regional socio-economic development. However, one might suspect of the potential
spatial heterogeneity which groups winners and losers in terms of socio-economic
development. Moreover, spatial heterogeneity is instrumental for understanding the
borders of centralized and localized policies. Therefore, remaining analyses is devoted
to decomposing the first set of spatial externality analyses by clustering regions based
on varying spatial dependence patterns.

I start by implementing the LISA analyses for selected year of the sample (1963,
1970, 1985, 1996, 2003 and 2017). This enables a better evaluation of the spatio-
temporal patterns in the local spatial interactions. Results for spatial heterogeneity
analyses are provided in Figure 2. The first important finding is the lack of any
significant spatial outliers during the entire sample. This is an early but an important
sign for the polarization of the Turkish regions. In terms of socio-economic
development, LISA analyses indicate the formation of two separate cluster of regions
composed of high and low socio-economic development (High-High and Low-Low,
respectively). The second important finding from the LISA analyses is about the Low-
Low cluster which is historically composed of eastern regions. Careful inspection of the
Low-Low cluster points out an important spatial inertia across the less-developed eastern
regions. From mid-1960 to 2017, clustering pattern of the socio-economically less
developed eastern regions does not change. During the entire sample period, this cluster
has almost a stable border covering the historically less developed territory of the
country. This reminds that, although we detect rising spatial externality for the average
Turkish regions, it seems less likely for the less developed regions to benefit from the
positive aspects of spatial externalities. This creates additional concerns on the existence
of negative spatial externalities across the less developed regions of Tiirkiye.
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Figure 1. Evolution of spatial heterogeneity

1970

) er pa?i“" S s
S -4
gy 38 'I"":‘

b 0%
B

1996

o B
TR O |

[ Not Significant
I Low-Low
[ High-High

Source: Author’s calculations based on SDI

A final important dimension of Figure 1 relates to the High-High cluster which
is composed of regions with advanced socio-economic development. Unlike the regions
in the Low-Low group we realize increase in the number of regions in this cluster. These
findings match with the remarks on manufacturing based industrial development mainly
in the hinterland territory of Istanbul and Western Tiirkiye (Dogruel, 2013). Like the
geographical enlargement of industrial externalities in the western part of the country
socio-economic development of Turkish regions follow a similar topographical pattern.
This reminds that industrialization attempts of the 1960s is beyond changing the

production structure and has significant influence on development patterns of Turkish
regions.

These exploratory findings provide clues on how the rise in global spatial
externality is reflected across the relatively more advanced regions of the country. It is
fair to acknowledge that spatial externality creates positive economies mostly across the
already developed western regions. Remarkably, spatial externality seems to benefit
some of the central regions closed to the western geography. In other words, it is mostly
the already developed regions and their proximity that benefit from spatial spillovers.
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However, the resulting pattern is a clear spatial heterogeneity which creates massive
polarization in terms of local socio-economic development in Tiirkiye.

Our exploratory analyses so far show the polarization of socio-economic
development. Moreover, these analyses also provide clues on the impact borders of
spatial externalities. To link these findings with the evolution of regional development
gaps in Tiirkiye, I carry-out a final descriptive exercise by borrowing the neo-classical
spirit on the regional catch-up, thus convergence. Simply, I plot the correlation between
the provincial SDI in 1963 with the change in the SDI from 1963 to 2017 (Figure 2). At
this stage, I must acknowledge the potential limitation as SDI is constructed based on
different methodologies (coverage modifications) during the entire sample. However,
one must keep in mind that no inferential analyses are carried out at this stage. Still,
these final set of descriptive findings must be evaluated based on the methodological
differences of the SDI for various years.

While plotting the relationship between the initial SDI scores and the change in
the SDI, I also group the 67 provinces based on their spatial clustering behavior at the
end of the sample, 2017. Results which are plotted in Figure 2 contain interesting insight
on the importance of considering the non-monetary dimensions of regional disparities.
These descriptive exercises show that there is no actual catch-up in terms of regional
development. The socio-economic difference across the Turkish regions seems to widen
even more during the whole sample. Majority of the Turkish regions that locate in the
high socio-economic cluster in 2017 are already the ones with above average socio-
economic development in 1963. It is remarkable to highlight that these regions realize
an above average change in the SDI throughout the sample period. On the contrary, the
cluster with lower socio-economic development are composed of regions with below
average socio-economic development in 1963 and below average socio-economic
development change during the entire analysis period. These results are crucial as they
show that regional disparities are even wider once non-monetary and socio-economic
aspects of development are considered.
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Figure 2. Clustering and polarization
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4. Discussion

Socio-economic development across the Turkish provinces mostly mimics the
very well-known regional duality. Overall, similar to earlier remarks on monetary
dimension of regional disparities (Dogruel and Dogruel, 2003; Filiztekin, 2018; Aksoy
et al.,, 2019; Karahasan, 2020) there is a huge gap between developed west and
underdeveloped east part of the country. That said, it also reminds that things are worse
than it is believed based on monetary indicators. Specifically for the less developed
eastern regions, there is huge spatial inertia rooted with deep negative economies. This
pattern is stable for almost five decades for the Turkish economy. In the meantime, for
more developed western regions, there is potential to generate a developmental positive
externality. Careful inspection of local spatial associations shows that number of
provinces in the high development cluster accelerates during the sample period. Yet, one
must note that the detected positive economies are geographically bounded by the very
close proximity of the developed western regions. It is the central Anatolia where the
spillover of positive economies vanishes and loses its effectiveness. These results are
consistent with earlier remarks on regional development differences that are measured
by examining health and education domains of economic development (Karahasan and
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Bilgel, 2019; 2020). However, findings of the paper provide additional information on
the historical roots of socio-economic development. Unlike the prior studies which focus
mainly on the post 2000s, findings of this study validate that, roots of the socio-economic
development date back to almost half-century in Tiirkiye. Additionally, findings validate
that last two-decades witness a clustering across winners and losers of economic
development. While, developed west manages to spread its development (to its near
proximity) less developed eastern regions become more isolated in terms of socio-
economic development.

Moreover, findings provide interesting insight on the true nature of regional
catch-up across Turkish provinces. While I do not have any causal assessment in this
study, very basic correlation exercises show that socio-economic development and
progress is still a phenomenon belonging to the already developed western regions. On
the contrary, advancement in economic development of the eastern regions is far below
the western counterparts. This suggests limited room to talk about closing the huge gaps
between the developed west and the underdeveloped east part of the country.

The central objective of the paper is to analyze regional disparities from a
developmental and spatial perspective in Tiirkiye. The follow-up question and concern
should be “what to do now?”. Eventually, one might think from a policy perspective and
discuss certain tools to combat with regional disparities. Yet, this has already been done
both in academic and policy circles. What is less preferred is to think on potential lines
of research which will guide the regional science and economics community in the
future. In this final part of the paper, I would like to direct a few lines which I believe
needs further attention of scholars interested in the Turkish regional duality. It must be
noted that listed dimension here should not be regarded as the policy kit to combat
regional disparities. Rather, they are better evaluated if considered as potential elements
creating endogenous feedback with regional disparities.

The main domain that requires further attention is the political economy of
regions. Within this domain following dimensions are receiving huge interest by
political scientists, regional scholars and eventually economists: the spread of the
discontent from global to local economies, the rise of discussions on clientelism which
fosters local distributive politics and the potential influence of local institutional quality.
The seminal contributions of Rodriguez-Pose (2018) on how falling regions react in
elections is an important starting point. However, for the Turkish context “fall” of a
region should not be perceived only from an economic perspective. The discontent as a
result of non-economic factors is also critical (e.g. healthcare crisis, natural disasters,
wildfires and other sector specific disasters among many others). One might argue the
exogeneity of these events but must also consider the lack of policy effectiveness which
is endogenous by its nature. Related with these non-economic events local
infrastructural and institutional capabilities that shape human capital development,
cultural and related amenities are also critical dimensions which influence life
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satisfaction. Inevitably, life satisfaction stands as a vital candidate to understand local
discontent and dissatisfaction. A related dimension of the political economy of regions
is the distributive politics. Recent discussions validate that distribution of public sources
directly or indirectly affects regional welfare and can be a key element for understanding
political decision of regions (see e.g. Livert and Gainza, 2018). This must be perceived
crucial for regional disparities as existing geographical gaps stand alone as a motivation
for further clientelist relations.

Final dimension I would like to highlight is the role of institutions. When it
comes to discuss how institutions influence economic outcomes, we tend to refer
inevitably to Acemoglu and Robinson (2013). As a rapidly developing field, regional
science also uses a similar narrative to carry these discussions to local level. Among
different attempts the one that receives the huge interest is the quality of government
index of the European Union - EU (see Charron et al., 2024 for the most recent version
of the index). Various studies show that institutional quality differences across the EU
regions explain why some regions are more innovative and why these regions benefit
from a better socio-economic well-being within their territories. It is true that institutions
are not the only solution for mitigating the adverse effects of regional backwardness.
Moreover, the way institutions affect economic development can be asymmetric across
developed and developing countries. From the perspective of Tiirkiye, transformation of
various institutions must be analyzed with caution to understand the full effect of
institutional change and development. But it must be kept in mind that institutions have
huge influence on certain factors that are already discussed to be the effective causes of
regional growth and socio-economic well-being (e.g. innovation, investment climate,
job creation, investment in human capital among many others).

To sum up, building on our accumulated knowledge on the sources of regional
disparities, more effort seems essential to offer new solutions for decreasing the adverse
effects of Turkish regional duality. While topics such as green growth, climate change,
circular economy and innovation based digital transformation are receiving huge
interests nowadays, application of all these batteries to regional level have roots with
understanding the political economy of regions. Without proper investigation of
discontent, clientelism and role of institutions at the regional level, even contemporary
developments in the economic development theory will be threatened by the lack of
effectiveness in the future.
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Abstract

This article analyzes the impact of logistics performance on environmental degradation
for a panel of 20 economies in the Middle East and North Africa (MENA) from 2007 to
2018. Logistics performance is measured by the Logistics Performance Index (LPI) and
its sub-indices as developed by the World Bank, while environmental degradation is
measured by CO. emissions and ecological footprint. According to the empirical
findings, improvements in logistics performance raise environmental degradation for
oil-rich MENA countries, while the effect of that variable is statistically insignificant in
the case of non-oil-rich MENA countries. Higher values for the LPI and its sub-indices
are not necessarily associated with environment-friendly (green) practices. Considering
the adverse environmental effects of logistics performance, such regulations as judicial
and governmental protection of natural resources and well-designed practices for green
logistics are needed. More accurate alternative indicators can also be developed and
formulated to evaluate green logistics in the MENA region, as the LPI and its sub-indices
do not tend to reflect environment-friendly practices.
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Lojistik Performans ve Cevresel Bozulma:
MENA Ulkeleri Ornegi

0Oz

Bu makalede lojistik performansin ¢evresel bozulma iizerindeki etkisi, Orta Dogu ve
Kuzey Afrika (MENA) bolgesindeki 20 ekonomiyi kapsayan bir panel veri kullanilarak
2007-2018 donemi i¢in analiz edilmektedir. Lojistik performans i¢in Diinya Bankasi
tarafindan gelistirilen Lojistik Performans Endeksi (LPI) ve alt endeksleri, gevresel
bozulma i¢in ise CO2 emisyonlar1 ve ekolojik ayak izi gostergeleri kullanilmaktadir.
Ampirik bulgularda lojistik performansindaki iyilesmelerin petrol zengini MENA
iilkeleri icin cevresel bozulmay: artirmakta (dolayisiyla cevresel siirdiiriilebilirligi
zayiflatmakta) oldugu, petrol zengini olmayan MENA iilkeleri i¢in bu degiskenin
etkisinin istatistiksel olarak anlamsiz oldugu goriilmektedir. LPI ve alt endekslerinin
daha ytiksek degerler almasi ile ¢evre dostu (yesil) uygulamalar arasinda dogrudan bir
iliski oldugu sdylenemez. Dolayisiyla lojistik performansin olumsuz cevresel etkileri
gdz oOniine alindiginda, dogal kaynaklarin hukuki ve resmi olarak korunmasi gibi
diizenlemelere ve yesil lojistik i¢in 1yi tasarlanmis uygulamalara ihtiya¢ duyulmaktadir.
LPI ve alt endeksleri ¢evre dostu uygulamalar1 yansitma egiliminde olmadigindan,

.....

gelistirilebilir ve formiile edilebilir.

Anahtar Kelimeler: Orta Dogu ve Kuzey Afrika Ekonomileri, lojistik performans,
cevresel bozulma, yesil uygulamalar

JEL Kodlar:: C13, C23, C33, F64, Q56
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1. Introduction

At national level, a country’s logistics performance is a major determinant of its
economic capabilities because logistics infrastructure connects producers with supply
chains, consumers with products and people with communities through urban and rural
networks. At international level, effective and efficient logistics networks constitute the
cornerstone of global production and trade. In this context, logistics refers to the group
of connected activities necessary to transfer goods through effective supply-chains,
which involve freight transportation, information processing, material handling, and the
storage and management of inventory (Martel and Klibi, 2016). Ineffectively overseen
and unproductive logistics procedures lead to heightened operational and capital
expenditures due to such factors as under-utilization of existing resources and prolonged
waiting time (Windmark and Andersson, 2015). Therefore, improvements in logistics
performance are considered to be a major priority for sustaining economic growth,
facilitating trade, increasing export variety and boosting competitiveness in global
markets (Gani, 2017; Kim and Min, 2011; Tongiir et al., 2020; D’Aleo and Sergi,
2017a).

However, potentially negative effects of logistics activities are also questioned
along with the mounting concerns on environmental degradation. According to
International Energy Agency (IEA)(2019), transport sectors, together with electricity
and heat generation, are accountable for two-thirds of the total carbon emissions in 2017.
Similarly, a United Nations (2014) report states that logistics transportation produces
around 22% of global carbon dioxide (CO) and approximately 19% of black carbon
emissions, which are technically negative environmental externalities detrimental to
human health. In the face of such alarming estimations, Alam and Lee (2021) warn that,
by 2050, carbon emissions from logistics activities may increase by 60%, unless
adequate measures are taken. The International Transport Forum's “Freight Model”
forecasts approximately a fourfold increase in increased emissions from trade-related
freight transportation also by 2050 (Wild, 2021).

Transportation is an obvious cause of greenhouse gas (GHG) emissions, with
road transportation being the most significant source (Larson, 2021). This causation runs
mainly through the high dependence on fossil fuels for transportation and the fuel
inefficiency of vehicles. Intensity of transportation and long delivery times increase
carbon emissions by raising fossil fuel consumption (Khan et al., 2019; Rashidi and
Cullinane, 2019). Moreover, logistics is a consumptive segment of the economy in terms
of its propensity for energy depletion. Immoderate levels of energy usage tend to become
all the more problematic especially in emerging and developing economies where
transportation systems expand rapidly in response to soaring market demand, degrading
the environment further through the augmented need for energy. Last but not least,
logistics operations can also have adverse impacts on air and water quality. The use of
heavy-duty trucks and other transportation equipment can lead to air pollution, while the
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disposal of hazardous materials such as oil and chemicals can result in water pollution
(Zaman and Shamsuddin, 2017).

On the other hand, environmentally-conscious improvements in logistics
performance can help reduce carbon emissions and enhance environmental quality and
sustainability. For example, raising the efficiency of transportation systems can
economize fuel consumption and reduce emissions by optimizing transportation routes
and vehicle utilization (Barth and Boriboonsomsin, 2009). Effective and prudent
investments in logistics can promote modal shifts in transportation, favoring, for
instance, substitutable and more sustainable modes like railways or waterways that
reduce carbon emissions as well as trucking congestions (Larina et al., 2021).
Environment-friendly infrastructure development projects can also be associated with
energy-efficient technologies and sustainable construction practices. Such technologies
and practices encompassing the entire supply chain, such as waste-reduction acts and
eco-friendly procurements, can remarkably improve environmental performance.

On the contrary, increased transport activity resulting from improved logistics
can lead to higher carbon emissions and air pollution if it relies on environmentally
impactful modes of transport. Infrastructural enlargements to support logistics
improvements can effectuate habitat destruction and loss of biodiversity if not properly
planned. Unregulated expansion of logistics activities may cause transport congestions,
leading to delays, inefficiencies, increased fuel consumption, rising emissions and
heavier air pollution. Greater priority put on transportation speed and commercial
efficiency in the context of logistics operations can generate environmentally
undesirable outcomes, such as resource overutilization and packaging waste. While
well-designed logistics improvements have the potential to enhance transportation
efficiency and environmental sustainability at the same time, uncontrolled hikes in
overall energy consumption can bring about environmental degradation especially if
cleaner energy alternatives are not adopted.

This dilemma can be addressed within the context of Jevons’ paradox. This
paradox was first proposed by William Stanley Jevons in the 19th century in relation to
coal consumption in the UK. Jevons (1906) observed that the higher efficiency in coal
utilization resulted in an increase in its consumption rather than a decrease, due to the
lower cost and increased resource availability. Therefore, it pertains to the occurrence in
which enhancements in the efficiency and productivity of resource utilization might
result in a rise in the total consumption of the resource, rather than a reduction. Jevons'
paradox is relevant to resource efficiency and sustainability discussions in various ways.
For example, in the case of irrigation technology, Sears et al. (2018) suggest that
embracing advanced irrigation technology for enhanced efficiency may not necessarily
lead to a decrease in water consumption, as farmers may choose to irrigate more land or
crops due to the lower cost and increased availability of water. Similarly, in the case of
agricultural productivity, Ceddia (2019) suggests that increased productivity may lead
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to agricultural expansion, rather than land-sparing, due to the increased value of cleared
land. Jevons' Paradox is also associated with discussions of energy efficiency, climate
change and environmental degradation. Trincado et al. (2021) suggest that energy
efficiency measures may lead to higher levels of energy consumption, due to the lower
cost and increased availability of energy, which could increase the risk of climate change
and environmental degradation.

In our study, Jevons’ paradox is discussed in the context of logistics performance
and environmental degradation. In this context, Jevons’ paradox suggests that even if
improvements in logistics efficiency and sustainability practices result in lower energy
consumption or emissions per unit of transported goods, the overall environmental
benefits may be offset or even eliminated by an increase in the total volume of goods
being transported. For example, if logistics improvements allow for faster and cheaper
delivery of goods, it can stimulate an increase in consumer demand and global trade.
This increase in demand can lead to a higher volume of goods being transported,
resulting in more energy consumption, emissions, and environmental impacts. This
paradoxical outcome is known as the "rebound effect" or "backfire effect”. Therefore,
as the “Jevons' Paradox” emphasizes, it is critical to consider the unintended
implications of logistics improvements and to take a holistic approach to sustainability
that considers the complex interactions between economic, social and environmental
factors.

In the empirical literature, the link between logistics performance and
environmental sustainability has recently been a topic of discussion (Li et al., 2021;
Magazzino et al., 2022). However, the findings show that the nature of the nexus
between environmental degradation and logistics performance remains unclear and
needs further investigation.

Most developing nations experience logistics-base inefficiencies when it comes
to connecting to global manufacturing networks and distributing their products to global
markets as well as environmental degradation alongside their economic growth targets
(Hausman et al., 2013; Marti et al., 2014; Yadav, 2014; Saslavsky and Shepherd, 2014).
This dilemma is particularly critical for the Middle East and North Africa (MENA)
region. While environmental degradation is a serious concern for the MENA economies
due to the abundant use of fossil fuels and non-renewable energy sources, the need for
more sustained growth is also quite high due to occasionally unfavorable conditions in
the oil market, rapid population growth, structural unemployment and other socio-
economic problems. MENA countries also suffer from logistics inefficiencies such as
customs procedures, customs clearance and bureaucratic control in transit. Therefore,
balancing economic and environmental aspirations so as to achieve sustainability goals
is all the more momentous in the MENA region. Indeed, the gist of the story for MENA
is attached to the question as to whether improvements in logistics performance can also
serve to eliminate or mitigate the harmful effects of logistics activities on the
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environment. And if the answer is negative, countries in the region should look for ways
to accomplish this task.

In light of this introductory background, this study aims to fill several gaps in the
literature by focusing on the MENA region. Environmental effects of logistics
performance are examined in detail through descriptive and econometric analyses for 20
economies in the MENA region, using annual data spanning from 2007 to 2018. Our
benchmark regression analysis employs fixed-effects panel data estimation. Considering
the potential problem of endogeneity, fixed-effects instrumental variable (FE-1V)
regression and generalized methods of moments (GMM) estimation are also
implemented, which provide us with robustness checks for the results of the benchmark
regression.

The rest of the paper is organized as follows. Section 2 presents the literature
review. Section 3 introduces the data and the descriptive statistics. Section 4 presents
the econometric methodologies and the regression results. Section 5 concludes with
some useful policy implications that can serve as data-based insights for policymakers
to pave the way for constructing a sustainable development agenda in the MENA region.

2. Literature Review

Most of the studies in the literature examine the relationship between logistics
performance and various economic variables such as trade volumes (Celebi, 2019; Marti
et al., 2014), world economic growth (Coto-Millan et al., 2013) and export variety
(Tongtir et al., 2020). On the other hand, the relationship between logistics performance
and environmental sustainability has begun to be examined systematically quite recently
alongside the green supply chain management (GSCM) and green logistics (GL)
literatures (Liu et al., 2018). The GSCM aims to ensure environmental protection and
increasing environmental quality in all processes of the supply chain, from the
procurement of raw materials to their final use by consumers. The GL, which can also
be understood as a crucial component of GSCM, refers to the use of environmentally
friendly and sustainable processes in logistics activities, and thus intends to reduce the
negative environmental effects of logistics operations and provide a long-term balancing
of environmental and economic objectives (Carter and Liane Easton, 2011; Min and
Kim, 2012, Liu et al., 2018).

In general, the empirical studies examining the relationship between logistics
activities and the environment employ the Logistics Performance Index (LPI) and its
sub-indices developed by the World Bank (2022a) as indicators of logistics
performance, while CO2 emissions are the primary indicator of environmental
degradation (Zaman and Shamsuddin, 2017; Khan et al., 2019; Liu et al., 2018; Li et al.,
2021; Magazzino et al., 2021). Some of these studies build green logistics performance
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indices by integrating collateral environmental indicators into the LPI. Khan et al.
(2017), for example, brought together the logistic performance and environmental
indicators to analyze the connection between environmental logistics performance and
various economic growth factors in 15 selected countries. In a study covering 104
countries, Mariano et al. (2017) constructed a “composite low-carbon logistics
performance index”. Kim and Min (2011) expounded a “green logistics performance
index (GLPI)”, applied to 146 nations, merging two out of the six LPI indicators
(specifically “infrastructure and timeliness”) with indicators in the “Environmental
Performance Index (EPI)” developed by the World Economic Forum, which measure
GHG and other emissions. Lu et al. (2019) developed an “environmental logistics
performance index (ELPI)” to assess overall logistics performance in terms of
environmentally-friendly transportation and logistics applications in 112 countries.

There are few studies that examine specifically the effect of logistics activities
on environmental degradation at a macro level, and the results of these studies are mixed.
That is to say, there is no consensus as to whether improvements in logistics
performance, measured by higher LPI, have significant or positive effects on
environmental degradation. Moreover, some of the studies point out that these effects
vary considerably according to LPI sub-indices and geographical regions.

Some recent studies find that increases in LPI contribute to environmental
sustainability by reducing CO2 emissions. For instance, Liu et al. (2018) analyze the
impact of logistics performance on environmental degradation in 42 ASEAN countries
between 2007 and 2016, based on a system-generalized method of moments (GMM)
regression model. They conclude that the impact of LPI on environmental degradation
varies according to its sub-indicators (e.g., logistics ‘timeliness’ significantly increases
CO2 emissions, whereas ‘international shipment’ significantly reduces them). They also
emphasize that the effects of LPI vary in the sub-regions of Asia, such as East Asia,
Central Asia, Middle East and South Asia. Zaman and Shamsuddin (2017) analyze the
same relationship for 27 European countries from 2007 to 2014 by GMM regressions.
Similar to Liu et al. (2018), they use sub-indices of LPI as proxies for logistics
performance and conclude that the sub-indices are significantly related to environmental
degradation. For example, improvements in ‘transport-related infrastructure’ decrease
CO2 emissions, while higher ‘competence and quality of logistics services’ increase
them. Comparing the results of Liu et al. (2018) and Zaman and Shamsuddin (2017), it
can be deduced that the impact of logistics performance on environmental degradation
is quite different in Asian and European countries. Liu et al. (2018) attribute this
variation to the differences in environmental policies and GSCM practices in the two
regions. Karaduman et al. (2020) analyzed the effects of logistics performance on
environmental degradation for 11 Balkan countries for the period 2010-2016, using the
fixed-effects panel data model. Similar to Liu et al. (2018) and Zaman and Shamsuddin
(2017), they measure logistics performance by LPI, but unlike them, they use overall
LPI instead of its sub-indexes in their models. Their analysis shows that higher LPI
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scores lead to lower CO2 emissions. Suki et al. (2021) analyze the impact of overall LPI
on COz emissions in such Asian countries as China, Singapore, India, Japan and Turkey,
based on “IPAT (Impacts, Population, Affluence, and Technology)” and “STIRPAT
(Stochastic Impacts by Regression on Population, Affluence, and Technology)” models
for the period 2010-2018. Similar to Karaduman et al. (2020), they find that LPI
contributes significantly to pollution reduction

There are also studies finding that CO2 emissions increase as LPI increases. For
example, Khan (2019) uses two sub-indices of LPI, ‘quality of logistics services’ and
‘infrastructure’, as proxies of logistics performance and concludes that better logistics
performance increases environmental degradation for ASEAN countries, based on an
GMM estimation from 2007 to 2017. Li et al. (2021) use the same sub-indices. In their
study, based on two-stage least squares (2SLS) and GMM models over the period 2007-
2019, they find that enhancements in logistics efficiency increase CO2 emissions in One
Belt and Road Initiative (OBRI) countries, Central Asia and MENA, but decreases them
in Europe, East and South Asia. The results of Larson (2021) also indicate that logistics
activities fail to reduce CO2 emissions for 160 countries in 2016. Similarly, Magazzino
et al. (2021), in his study for 25 countries with the highest LPI between 2007 and 2018,
uses Fully Modified Ordinary Least Squares (FMOLS), GMM and Quantile Regression
(QR) models to conclude that LPI increases CO, emissions. Wan et al. (2022) also
investigate the impact of logistics performance on the environmental quality in 22
emerging countries for the period between 2007 and 2018, based on the Method of
Moments Quantile Regression (MMQR). Their results show that improving logistics
performance reduces environmental quality by raising CO2 emissions.

Besides logistics performance, the effects of various factors such as per capita
income, openness to trade, industrialization, foreign direct investment (FDI) and
renewable energy consumption on environmental degradation have also been examined
in the literature. For example, income per capita is found to increase environmental
degradation (Apergis and Ozturk, 2015). Trade openness has also a significant impact
on CO2 emissions (Dogan and Turkekul, 2016; Ozturk and Acaravci 2016). The findings
generally suggest that trade openness increases environmental pollution, as it stimulates
growth and therefore energy consumption. The industrialization rate is also generally
considered to increase CO. emissions since the production processes in the
manufacturing, construction, electricity, water and gas sectors require intensive energy
use (Hong et al., 2015; Sadorsky, 2013). The impact of FDI on environmental
degradation is ambiguous, though. Some studies (e.g. Lee, 2009) confirm the validity of
‘pollution haven’ hypothesis, which states that FDI inflows increase pollution in the host
countries, while others (e.g. Wang and Chen, 2014) affirm the ‘pollution halo’
hypothesis, which asserts that FDI inflows reduce pollution. Last but not least,
renewable energy consumption is also observed to be one of the determinants of
environmental degradation (Adams and Acheampong, 2019).
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As the above review shows, the literature does not allow for a consensus on the
environmental effects of LPI. Such effects vary according to the sub-indexes of LPI,
geographical regions, differences in countries’ environmental policies and GSCM
practices, as well as estimation methods. In this regard, this article attempts to make
several contributions to the literature. First, to the best of our knowledge, this is the first
study to focus on the MENA region in the context of the nexus between logistics
performance and environmental degradation. Moreover, as a proxy for environmental
degradation, we use not only CO2 emissions, but also “ecological footprint” (EF), which
involves the ecological assets to be generated, the natural resources to be utilized and
the wastes to be absorbed (Balogh, 2019). Our study also provides region-specific policy
recommendations to pave the way for sustainable economic development in the MENA
countries.

3. Data and Descriptive Statistics

Our sample comprises an unbalanced panel of 20 MENA countries (Algeria,
Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman,
Qatar, Saudi Arabia, Sudan, Syria, Tunisia, Turkey, United Arab Emirates and Yemen)
for the period 2007-2018. Due to heterogeneity in their natural resource endowments,
we divide countries into two groups, oil-rich countries (Algeria, Bahrain, Iran, Irag,
Kuwait, Libya, Oman, Qatar, Saudi Arabia and United Arab Emirates) and non-oil-rich
countries (Egypt, Israel, Jordan, Lebanon, Morocco, Sudan, Syria, Tunisia, Turkey,
Yemen).

Definitions and data sources for all variables are given in Table 1. CO2 emissions
and EF are used as proxies for environmental degradation. CO2 emissions have
traditionally been used as the most common proxy variable to reflect environmental
degradation. The data for CO2 emissions are presented in terms of metric per capita and
taken from the WDI by World Bank (2022b). However, since CO2 emissions account
for only a certain portion of environmental degradation, we also employ EF as a broader
and more reliable indicator of environmental degradation. The EF is measured by
“Global Footprint Network (GFN)”, and it indicates the “extent of biologically
productive land and water required to meet all the competing demands and to absorb the
waste it generates”. These land and water areas are defined by GFN as follows: cropland,
grazing land, forest land showing forest products and CO> sequestration, fishing ground
and built-up land. The EF data are obtained from GFN (2022).
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Table 1. Variable Definitions and Data Sources
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Variable Definition Data Source
co2 Carbon dioxide emission per capita (metric tons per ~ World Bank’s World
capita) Development Indicators (WDI)
EF Ecological footprint per capita (in global hectares, Global Footprint Network
gha) (GFN)
LPI Overall logistics performance index World Bank’s LPI database
LPIC Logistics performance index measuring the World Bank’s LPI database
effectiveness of the customs clearance process. This
sub-index evaluates the efficiency and effectiveness
of customs procedures regarding their rapidity, ease,
and predictability.
LPIIN Logistics performance index measuring the quality World Bank’s LPI database
of infrastructure associated with trade and
transportation. This sub-index measures the quality
of transportation infrastructure.
LPIIS Logistics performance index measuring the World Bank’s LPI database
simplicity of organizing cost-effective shipping.
This sub-index assesses how simple it is for the
country to organize its international shipping at a
reasonable cost
LPIQC Logistics performance index measuring the quality World Bank’s LPI database
and competence of logistics services. This sub-index
assesses the quality and competence of local
logistics activities.
LPITT Logistics performance index measuring the ability to  World Bank’s LPI database
track and trace shipments. This sub-index measures
the tracking and tracing of international shipments.
LPIT Logistics performance index measuring how often World Bank’s LPI database
deliveries arrive at their destination in a timely
manner. This sub-index assesses deliveries to be on
time
GDP,, Gross domestic product per capita at constant prices ~ World Bank’s World
(constant 2015 US$) Development Indicators (WDI)
livas Industrialization: Industry value added as a share of ~ World Bank’s World
GDP Development Indicators (WDI)
tros Trade openness: Sum of exports and imports as a World Bank’s World
share of GDP Development Indicators (WDI)
fdis Foreign direct investment (FDI): FDI inflows as a World Bank’s World
share of GDP Development Indicators (WDI)
recs Renewable energy: Renewable energy consumption ~ World Bank’s World

as a share of total final energy consumption

Development Indicators (WDI)

We employ overall LPI and its sub-indices as indicators of logistics performance.
LPI database was developed by The World Bank and contains information on more than
170 countries for the period 2007-2018 (World Bank, 2022a; Arvis et al., 2016). The
LPI score measures a country's logistics performance and is created by analyzing six
fundamental indicators through the use of principal component analysis. (1) “the
efficiency of customs and border management clearance” (“Customs”); (2) “the quality
of trade and transport infrastructure” (“Infrastructure”); (3) “the ease of arranging
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competitively priced shipments” (“International shipments™); (4) “the competence and
quality of logistics services” (“Services quality and competence”); (5) “the ability to
track and trace consignments” (“Tracking and tracing”); and (6) “the frequency with
which shipments reach consignees within scheduled or expected delivery times”
(“Timeliness”). These indicators were developed through empirical research and
extensive consultations with international freight transport experts. The overall LPI is
aggregated as a weighted average of these six core indicators. The LPI scores range from
1 to 5, a score of 5 representing the best logistics performance (World Bank, 20223;
Arvis et al., 2016).

In addition to LPI, the variables that may affect environmental degradation are
income (measured by GDP per capita), trade openness (measured by trade as percentage
of GDP), the industrialization rate (measured by industry value added as percentage of
GDP), FDI (measured by FDI inflows as percentage of GDP), renewable energy
(measured by renewable energy consumption as percentage of total energy
consumption). Data for all these variables are gathered from the World Development
Indicators (WDI) database published by the World Bank (World Bank, 2022b).

Trends of CO2 emissions, EF and LPI values over the 2007-2018 period are
presented in Figure A1-A6 in appendix for each oil-rich and non-oil-rich country in the
MENA region. Table 2 shows descriptive statistics for the variables in Table 1.

Table 2. Descriptive Statistics

All sample Qil-rich Non-oil-rich
Std. Std. Std.
Mean Median Dev. Mean Median Dev. Mean Median Dev.
CO; 9.273 4.203 9.361 15.602 16.338 9.495 2.945 2531 2.251
EF 4363 3.154  3.499 6.385 5.787  3.839 2340 1933 1.264
LPI 2.836 2839 0.454 2.923 2985 0481 2.754 2727 0.412

LPIC 2.580 2.544  0.490 2.687 2710 0527 |2.478 2406 0.431
LPIIN 2732 2714 0.554 2863 2968 0590 |2.608 2.589 0.488
LPIIS 2.813 2.827 0.428 2.880 2859 0451 |2.748 2.816 0.396
LPIQC |2.769 2736  0.486 2841 2849 0489 |2.700 2589 0.475
LPITT 2821 2806 0511 2898 3.016 0563 |2.747 2.675 0.446
LPIT 3.296  3.280  0.465 3.365 3.398 0487 |3.230 3.218 0435
GDPpc | 14509.4 6164.2 15835.6 |21761.2 19907.5 17524.7 |7257.6 3759.5 9511.1
livas 39.262 36.367 16.828 |52.469 52.135 12.936 |26.826 26.121 8.544

tros 80.797 77.372 35957 |94.338 90.521 37.174 |66.909 64.386 28.784
fdis 2521 1929 2976 1.700 1107 2537 |3.393 2783 3.164
recs 6.471 1405 13.734 0522 0.090 0.847 12.420 5.800 17.514
Obs. 240 120 120

Countries 20 10 10
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According to Table 2, the mean of CO2 emissions, in terms of metric tons per
capita, is 9.27 for the whole sample, 15.60 for the oil-rich countries and 2.94 for the non-
oil-rich countries. It is obvious that CO> emissions are significantly greater and subject
to more pronounced fluctuations in oil-rich MENA countries as compared to non-oil-
rich ones. The same pattern applies, though less prominently, to the ecological footprint
(EF). On the other hand, the mean of LPI is 2.83 for the whole sample, 2.92 for oil-rich
countries and 2.75 for non-oil-rich countries. The volatility of LPI is only slightly higher
in oil-rich MENA countries as compared to non-oil-rich ones. Considering LPI sub-
indices, the highest mean value among all sub-indices belongs to LPIT (how often
deliveries arrive at their destination in a timely manner) (3.29) while the lowest mean
value belongs to LPIC (the efficiency of the customs clearance process) (2.580). Also,
the mean values of the LPI sub-indices are slightly higher and slightly more volatile in
oil-rich countries than in non-oil-rich countries. The mean value of GDP per capita
(GDPpc) for the whole sample is $14509.4. The difference between oil-rich and non-
oil-rich countries is all the more pronounced in terms of this variable. That is, the mean
and volatility of GDP per capita for oil-rich MENA countries are much higher than for
non-oil-rich countries. The mean value of the industrialization ratio (livas) is 39.26
percent for the whole sample, 52.46 percent for oil-rich countries and 26.82 percent for
non-oil-rich countries. The mean value of trade openness (tros) for the whole sample is
80.79 percent. The trade openness of oil-rich countries (94.33 percent) is also
considerably higher than non-oil-rich countries (66.90 percent). The mean value of FDI
inflows is 2.52 for the whole sample. Moreover, non-oil-rich countries have a higher
average FDI and greater volatility than oil-rich countries. Similarly, the average
renewable energy consumption (recs) and its volatility are substantially much higher in
non-oil-rich MENA countries.

4. Empirical Methodology and Estimation Results

In order to analyze the impacts of logistics performance on environmental
degradation, we consider the following benchmark equation:

ln(ED)it = Uy + aq ln(LPIX)lt + a, ln(GDPpC)it + as (livaS)it +
ay(tros); + as(fdis) + ag(recs)ie + 1 + @¢ + st 1)

where the subscripts i and t denote countries and years, respectively. ED refers to
environmental degradation which is proxied by CO. emissions (CO2) and ecological
footprint (EF), alternatively. The key explanatory variable is logistics performance
(LPIX). First, we use the overall logistics performance index (LPI) for this variable. We
also extend the regression by employing the sub-indices of LPI (LPIC, LPIIN, LPIIS,
LPIQC, LPITT, LPIT) to analyze the effects of different dimensions of logistics
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performance. We use each sub-index in a separate regression in order to avoid
multicollinearity. We add GDP per capita (GDPpc), industrialization (livas), trade
openness (tros), foreign direct investment (fdis), and renewable energy (recs) into the
estimation equation as control variables. The variables n; and ¢, denote time-invariant
country-specific effects and time-specific effects, respectively. The last term u;; is an
idiosyncratic error term.

Equation (1) is estimated by using the fixed effects (FE) model. We adopt
Hoechle (2007) approach that produces Driscoll-Kraay standard errors for panel models
as those are robust to serial correlation, heteroskedasticity and cross-sectional
dependence. Moreover, Driscoll-Kraay standard errors exhibit notably superior
characteristics in small samples when compared to commonly used alternative methods
for estimating standard errors, particularly in the presence of cross-sectional
dependence, as in our case’.

Additionally, we examine the multicollinearity and endogeneity problems of our
regressions, as well as robustness checks with respect to sub-samples and alternative
measures of both environmental degradation and logistics performance that we
discussed above. First of all, we identify the potential presence of multicollinearity by
calculating the variance inflation factor (VIF) for each set of estimations in this work.
As arule of thumb, a VIF larger than ten may be indicative of serious multicollinearity.
The computed mean VIF values of the models vary from 1.87 to 2.16 for the whole
sample, 2.73 to 3.95 for oil-rich sample, and 2.24 to 2.75 for non-oil-rich sample. These
relatively lower VIF values suggest that there is no substantial empirical indication of
significant multicollinearity within any set of estimations in the study. In contrast, we
acknowledge that logistics performance might be endogenous. To address potential
endogeneity issues, we use two alternative estimators. First, we apply FE-1V using
lagged values of LPI as its instruments. Second, we conduct a dynamic panel data
estimation using GMM specification where one-year lagged dependent variable and LPI
are endogenous. The results of alternative estimations are closely similar to the primary
findings in our study (see Table Al in appendix). On the other hand, as another
robustness check, after converting the data to 2-year periods by taking a two-year
average for each variable, we conduct all FE estimates with these 2-year average data.
Our results are very similar to our main results. (see Table A2 in the appendix for overall
LPI and Table A3 for LPI-sub-indices)

Table 3 presents the results for the FE panel regressions for Equation (1).
Alternative dependent variables are CO2 emissions and EF, and the main independent
variable is the overall LPI. The results are presented separately for the whole sample,
oil-rich MENA countries and non-oil-rich ones.

1 We rejected the null hypothesis of cross-sectional independence for all models by using the Pesaran test.
Note that the p-values of Pesaran's cross sectional independence test statistics for our main models are
0.069 (0.078) in whole sample, 0.026 (0.036) in oil-rich sample, and 0.037 (0.027) in non-oil-rich sample
for CO2 (EF) models.



211 Ekmen Ozcelik & Téngiir

Table 3. Fixed Effect Estimation Results, overall LPI

All sample Qil-rich Non-oil-rich
In (CO2) In(EF) In (CO2) In(EF) In (CO2) In(EF)

In (LPI) 0.124** 0.437*** | 0.405*** 1.119*** |-0.013 0.089
(0.054) (0.056) (0.065) (0.159) (0.0712) (0.139)
In (GDPpc) 0.464***  (0.503*** |0.506*** 0.331* 0.518***  0.631***
(0.027) (0.067) (0.051) (0.165) (0.129) (0.134)
livas -0.309**  -0.346** |-0.293*** -0.229 -0.146 0.286
(0.104) (0.128) (0.071) (0.242) (0.300) (0.413)
tros 0.061** -0.229*** | -0.056* -0.275*** | 0.087 -0.194
(0.020) (0.042) (0.029) (0.081) (0.122) (0.161)
fdis -0.367*** -0.080 0.290** -0.422 -1.225**  0.152
(0.115) (0.403) (0.124) (0.595) (0.487) (0.251)
recs -1.401**  -1.097*** |-6.241 -4.697 -1.820* -0.705
(0.631) (0.347) (3.877) (7.489) (0.831) (0.458)
Observations 217 217 107 107 110 110
Countries 20 20 10 10 10 10
R-squared 0.468 0.468 0.686 0.520 0.492 0.619
F-stat. (Overall) 9.32 9.30 10.27 5.10 4,73 7.94
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
F-stat. (Country FE) | 478.64 78.64 229.78 32.21 262.22 52.95

[0.000]  [0.000] [[0.000]  [0.000] |[0.000]  [0.000]

Note: All models include a constant, country fixed effects and year dummies. Driscoll-Kraay standard
errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. p-values for the F-statistics are in brackets.

The first point to note in Table 3 is that there is a significantly positive effect of
overall LPI on environmental degradation for the whole sample and oil-rich countries,
while this relationship is statistically insignificant for non-oil-rich countries. In other
words, improvements in LPI raise environmental degradation in the whole sample and
oil-rich countries, but they neither increase nor decrease environmental degradation in
the non-oil-rich ones. A one-percent increase in the overall LPI results in a 0.12-percent
increase in CO2 emissions in the whole sample and a 0.40-percent increase in oil-rich
countries. Our results, in this regard, are consistent with the findings of Wan et al.
(2022), Magazzino et al. (2021) and Kim and Min (2011).

Considering the ecological footprint (EF), Table 3 shows that a one-percent
increase in overall LPI increases the EF for the whole sample and oil-rich countries by
0.43 percent and 1.11 percent, respectively. For non-oil-rich countries, the LPI has no
significant impact on the EF, similar to CO2 emissions. One notable point in Table 3 is
that the impact of overall LPI on EF is remarkably stronger than CO2 emissions. When
evaluating the impact of the LP1 on CO2 emissions at a local level, the focus is primarily
on the direct emissions associated with transportation activities within a specific region
or country. The EF provides a broader perspective by considering the overall
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environmental impact of various human activities, including logistics, on a global scale.
It takes into account not only CO2 emissions but also other factors such as land use,
water consumption, resource depletion and waste generation. Indeed, the EF measures
“the amount of biologically productive land and water” required to sustainably support
the consumption and waste absorption of a population.

All in all, our results in Table-3 show that an increase in LPI leads to
environmental degradation in the form of more CO, emissions and a higher EF in the
MENA region, especially in oil-rich countries. A higher LPI score indicates a more
efficient logistics system. However, the results show that a more efficient logistics
system does not maintain a better environmental quality for MENA. This shows us that
a kind of Jevons Paradox tends to apply to MENA. Oil-producing MENA countries, for
example, may have more efficient customs clearance procedures, but they may also have
a high volume of freight traffic, which might result in increased CO. emissions.
Similarly, they may have a better quality of infrastructure, but it may also have a large
EF due to the intense use of resources to build and maintain that infrastructure.

In oil-rich MENA countries, where CO> emissions are closely linked to oil-based
industries such as oil extraction, refining, transportation and exports, improved logistics
performance can lead to increased trade volumes (Celebi, 2019) and transportation
activities. The majority of this increased activity is based on road transport, which is the
largest contributor to carbon emissions, thus may lead to higher fossil fuel consumption
and therefore higher carbon emissions and air pollution (Liu et al., 2018). Moreover, if
efficiency gains achieved through the LPI lead to increased trade volumes and global
supply chain activities, they could potentially contribute to a higher overall ecological
footprint compared to CO2 emissions due to increased resource consumption, emissions,
and environmental impacts on a global scale.

On the other hand, efforts to increase the efficiency of logistics operations in
non-oil-rich MENA countries, that is, do not have significant oil reserves, do not lead to
a decrease in CO2 emissions. In many non-oil-rich MENA countries, the energy sector
may not be heavily dependent on fossil fuels such as oil for power generation or
transportation. Instead, they might use alternative energy sources such as natural gas and
renewables.? In such cases, improving logistics efficiency, which primarily affects the
movement of goods and services, may not directly impact the energy mix or carbon
emissions. Therefore, improvements in logistics efficiency may not have a direct impact
on the energy sector, which contributes significantly to CO2 emissions in oil-rich
countries. This situation can be considered as an advantage of non-oil-rich MENA
countries in terms of sustainable development opportunities.

In the case of other explanatory variables, Table 3 shows that per-capita GDP is
positively related to environmental degradation for the whole sample, oil-rich and non-

2 For example, according to the report by Australian Climate Counsil Report (2022), Morocco has utilized
its abundant solar resources to become a world leader in solar energy.
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oil-rich countries. This finding indicates that an increase in per-capita income increases
both CO> emissions and EF, and thus increased economic activity degrades the
environment. This is consistent with the existing literature (e.g., Grossman and Krueger,
1995). Table 3 also shows that the rate of industrialization has a mitigating effect on
environmental degradation for the whole sample and the oil-rich countries. An increase
in industrial activity reduces CO2 emissions and EF in the whole sample and reduces
CO2 emissions in oil-rich countries. While our result is consistent with the findings for
East Asia and Middle East by Liu et al. (2018), it contradicts the expected result that
industrial activity increases carbon emissions. However, this result can be explained by
the relatively lower degree of industrialization in MENA region

Trade openness increases CO2 emissions and reduces the EF in the whole sample.
Zaman and Shamsuddin (2017) find a positive relationship between trade openness and
CO2 emissions in European countries. Liu et al. (2018) find this effect to be insignificant
for Middle Eastern countries, but their results for Asia and East Asia are similar to our
results. In oil-rich countries, trade openness reduces both CO, emissions and EF,
indicating that trade liberalization policies of oil-rich MENA countries might have been
designed to control environmental degradation.

FDI inflows have a significant impact only on CO2 emissions. Moreover, this
impact is positive for oil-rich countries and negative for non-oil-rich countries and the
whole sample. These results suggest that the “pollution haven hypothesis” is valid in oil-
rich MENA countries, while the “pollution halo hypothesis’ applies to non-oil-rich ones.
The results of Zaman and Shamsuddin (2017) for European countries are consistent with
what we find for non-oil-rich countries. However, Tasdemir and Ekmen-Ozgelik (2023)
suggest a non-linear relationship between FDI inflows and environmental degradation
for the MENA region. They conclude that this relationship is not invariant to country
characteristics such as institutional quality and human capital level.

Finally, according to our results, an increase in renewable energy consumption
reduces CO emissions and EF in the whole sample, while reducing only CO, emissions
in non-oil-rich countries, and its impact is insignificant for oil-rich MENA countries.

Next, we analyze the impact of sub-LPI indices on environmental degradation.
Table 4 below presents the estimations results of Equation (1) for each sub-LPI index.
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Table 4. Fixed Effect Estimation Results: Coefficient estimates of sub-indices

All sample Qil-rich Non-oil-rich
In(CO2) In(EF) [In(CO2) In(EF) [In(CO2) In(EF)

In (LPIC) -0.005 0.094 0.174*** 0.313** |-0.159** -0.084
(0.034) (0.063) [(0.026) (0.107) (0.059)  (0.099)

R-squared 0.461 0.411 0.660 0.370 0.514 0.622
In (LPIIN) 0.129*%*  0.247*** | 0.346*** 0.635*** | 0.025 0.008
(0.055) (0.044) |(0.058) (0.114) (0.068) (0.110)

R-squared 0.474 0.438 0.698 0.428 0.493 0.616
In (LPIIS) 0.152**  0.336*** | 0.135* 0.614*** | 0.174*** 0.087
(0.055) (0.040) |[(0.070) (0.070) (0.055)  (0.069)

R-squared 0.483 0.478 0.646 0.506 0.510 0.621
In (LPIQC) 0.066 0.318*** | 0.244*** 0.566*** | -0.007 0.131
(0.046) (0.058) [(0.045) (0.143) (0.058)  (0.082)

R-squared 0.464 0.457 0.669 0.424 0.492 0.627
In (LPITT) 0.123**  0.347*** | 0.196*** (0.502*** | 0.016 0.163
(0.040) (0.051) |(0.040) (0.069) (0.077)  (0.106)

R-squared 0.477 0.493 0.678 0.472 0.492 0.634
In (LPIT) -0.063 0.144** |-0.083 0.062 -0.048 0.086
(0.074) (0.062) |(0.084) (0.123) (0.070) (0.124)

R-squared 0.463 0.412 0.630 0.323 0.493 0.619
Control variables | YES YES YES YES YES YES
Country FE YES YES YES YES YES YES
Year dummies YES YES YES YES YES YES

Note: All models include a constant, country fixed effects, year dummies, and control variables
(GDPpc, livas, tros, fdis, recs) but the results are not reported to save space. Driscoll-Kraay standard
errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

According to Table 4, LPIC has a significantly positive impact on CO, emissions
in oil-rich countries. More specifically, a 1-percent improvement in the efficiency of the
customs clearance process leads to 0.17-percent increase in CO2 emissions in oil-rich
MENA countries. This result is consistent with what Liu et al. (2018) found for South
Asia, but he found this effect insignificant for the rest of Asia, including the Middle East.
When customs clearance is more efficient, goods and products can cross borders and
ports more easily and faster. Easier and faster customs clearance can increase trade
volumes by reducing business delays and transaction costs. This can result in an upsurge
in oil exports of oil-rich MENA countries. However, since oil is predominantly
transported by fossil-fuel-powered modes of transportation such as ships, trucks and
planes, increased trade may result in higher CO2 emissions. Efficient customs processes
could also motivate oil companies to boost their oil production and exports more
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frequently. However, this could lead to a rise in the use of fossil fuels, which release
CO2 when burned for energy. On the other hand, as the table shows, an increase in LPIC
decreases CO, emissions in non-oil countries. Moreover, LPIC is the only LPI sub-index
that has a reducing effect on CO2 emissions.

LPIIN increases environmental degradation both in the whole sample and oil-
rich countries. That is, better quality of logistics infrastructure leads to environmental
degradation, especially in oil-rich countries. A higher quality logistics infrastructure
implies that the oil-rich MENA countries have the capacity to handle more efficient,
reliable and larger volumes of goods, including oil and its derivatives, with less delays
and interruptions. Thus, shipping of petroleum products will likely contribute to higher
CO2 emissions. This finding may also indicate that environmental standards are
neglected while improving logistics infrastructure in oil-rich countries.

LPIIS has a positive impact on both CO> emissions and EF. In other words, as
the ease of arranging competitively priced shipments increases, both CO2 emissions and
EF increase. This result contradicts the result of Liu et. al. (2018) for Asian, Middle
Eastern and East Asian countries, but it is consistent with the findings of Zaman and
Shamsuddin (2017). For the MENA region, making shipments more accessible and cost-
effective can lead to greater trading volumes, as with other sub-indices of LPI. This, in
turn, will contribute to higher transport activities that will lead to higher CO2 emissions
from fossil fuel-powered vehicles.

LPIQC is also positively related to environmental degradation in oil-rich
countries. That is, competence and quality of logistics services increase environmental
degradation in terms of both CO> emissions and EF in oil-rich countries. Zaman and
Shamsuddin (2017) also find a positive relationship between LPIQC and CO2 emissions
in European countries. When the efficiency and effectiveness of transportation, storage
and distribution of goods within the country's borders are enhanced, domestic trade and
transportation of goods may improve as well. Increasing transportation activities is
likely to result in more extensive use of fossil fuel-powered cars in oil-rich MENA
countries, raising CO2 emissions.

Similarly, we find a positive effect of LPIIT on environmental degradation for
the whole sample and oil-rich countries. This result suggests that an increase in the
ability to track and trace consignments can lead to environmental degradation. The result
is consistent with what Liu et al. (2018) found for East Asia but contradicts what they
found for the Middle East. Logistic activities can be more efficient when shipments are
more traceable and visible. This enables firms to detect possible supply chain delays or
disturbances and take regularity measures. These actions can lead to faster transport and
delivery of goods, resulting in increased fuel consumption and higher CO2 emissions in
the transportation process.

Finally, Table 4 shows that LPIT, which measures the frequency with which
shipments reach the recipient within the planned or expected time, is insignificant for
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oil-rich and non-oil-rich countries, while positively related to the EF of the entire
sample. This is consistent with Liu et al. (2018) for Asian and East Asian countries. As
the timeliness of freight transport improves, the EF in MENA also increases, as it affects
various environmental aspects beyond carbon emissions. On the other hand, the
timeliness of freight transportation reflects the reliability and predictability of the supply
chain and is critical for companies in the global value chains (Arvis et al., 2016).
Therefore, policymakers should consider this trade-off between the timeliness of freight
transport and emissions so as to develop methods to resolve it.

The improvements in LPI and its sub-indices point to a more efficient logistics
system. However, the findings in Table-4 indicate generally that an efficient logistics
system also generates environmental degradation for MENA. Countries with an efficient
logistics structure and hence low logistics costs also have a competitive advantage in the
international markets (Aigigner, 1998). More efficient logistics systems facilitate
international trade, ensure product safety and product mobility, and reduce delivery time
and increase delivery speed (La and Song, 2019). Such improvements can augment
environmental degradation by increasing transportation activities, which can cause
higher energy consumption and carbon emissions, as well as longer supply chains and
shifts to higher emission modes of transport. Therefore, it is necessary to deploy
preventive policies to eliminate or mitigate such side-effects.

5. Conclusion and Policy Implications

Our results suggest that improvements in logistics performance heighten
environmental degradation rather than contribute to environmental sustainability,
particularly in oil-rich MENA countries. In other words, a more efficient logistics
system does not provide better environmental quality. Indeed, better logistics tends to
generate environmentally worse outcomes. This general finding hints at the validity of
Jevons Paradox in the case of oil-rich countries of MENA, while others tend to escape
this paradox through what may be called the advantage of being a non-oil-rich country
in terms of sustainable economic development.

Some reasonable explanations for this result are due. Improvements in logistics
performance can increase transportation activities, which, in turn, raise fossil fuel
consumption and lead to higher CO2 emissions. For example, oil-producing MENA
countries tend to have more efficient customs clearance procedures, but at the same time
they have higher volumes of freight traffic, which can also result in increased CO2
emissions. Similarly, they may have a higher quality infrastructure but also a larger EF
due to the more intensive use of resources to build up and maintain that infrastructure.
In addition, improved logistics performance can lead to increased trade volumes and
shipping activities, resulting in higher fossil-fuel consumption and hence higher carbon
emissions and air pollution, especially in oil-rich MENA countries. Moreover, if the
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efficiency gains achieved through the LPI lead to increased trade volumes and global
supply chain activities, they can potentially generate a higher overall EF, as compared
to CO2 emissions, due to increased resource consumption, larger emissions and more
detrimental environmental impacts on a global scale.

On the other hand, in non-oil-rich MENA countries, endeavors aimed at
improving the efficiency of logistics operations do not result in a reduction in CO>
emissions. In those countries, enhancing the efficiency of logistics, which primarily
influences the transportation of goods and services, may not directly influence the
energy sources used or carbon emissions. This situation can be viewed as a benefit for
MENA nations without significant oil reserves when it comes to opportunities for
sustainable development.

All in all, it can be argued that logistics performance in the MENA region, and
especially in oil-rich countries, has not progressed through an environmentally friendly
path. This undesirable outcome seems to point out the neglect of environmental concerns
along the supply chain process. To mitigate the negative impacts associated with the
logistics-version of the Jevons Paradox, it is crucial to reconcile efficiency gains with
sustainability measures throughout the supply chains. Around the discussions about
logistics activities and the environment, the issue of green and sustainable logistics
development has recently come to the fore. In this regard, environmentally friendly
methods can be used in the processes of handling materials, processing information,
storing the inventory and also implementing waste management (Li et al., 2021).
Incentive-oriented policies such as subsidies and tax reductions can be applied to
companies that use biofuels and renewable energy sources in their logistics processes
(Li, 2014). Environmentally friendly modes of transportation can also be encouraged
and policies to increase vehicle efficiency can be implemented (Abbasi and
Nilsson,2016; Rodt et al., 2010). The importance of technological developments to
achieve environmental sustainability goals is particularly emphasized (Winkler and
Mocanu, 2020). Environmentally sustainable production strategies can be developed by
taking measures for optimizing the consumption of energy and resources required for
the production of environmentally friendly goods and services (Yaprak and Dogan,
2019). By integrating such green practices, it is possible to reduce both the
environmental impact per unit of transported goods and the overall volume of
environmental resources being consumed.

In the face of environmental challenges, some MENA countries are already
making efforts to improve the sustainability of their logistics operations (e.g. Dubai
Green Mobility Initiative-2030, investments in sustainable transportation systems in
Qatar, promotion of renewable energy sources by Saudi Arabia, Egypt's development of
logistics infrastructure on important shipping routes such as the Suez Canal in line with
green sustainability, adoption of more efficient and sustainable practices by Tunisia).
Indeed, there are many opportunities to improve the environmental sustainability of
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logistics operations through green practices, such as adoption of new technologies, better
planning and coordination, the use of alternative fuels, etc. By addressing these
challenges and opportunities, MENA countries can promote economic growth and
development while protecting the environment effectively for future generations.

Finally, our results also suggest that more accurate alternative measures are
needed to evaluate MENA's green logistics performance, as higher LPI does not reflect
better green logistics performance for MENA countries. Future research can aim to
develop a new and MENA-specific performance metric that simultaneously considers
environmental sustainability and logistics efficiency.
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Appendix

Figure Al. CO; emissions, metric tons per capita (Oil-rich countries)
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Figure A2. CO2 emissions, metric tons per capita (Non-oil-rich countries)
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Figure A3. Ecological Footprint per capita, in global hectares (gha) (Oil-rich countries)
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Figure A4. Ecological Footprint per capita, in global hectares (gha) (Non-oil-rich
countries)
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Figure A5. Overall logistics performance index (LP1) (Oil-rich countries)
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Figure A6. Overall logistics performance index (LP1) (Non-oil-rich countries)
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Table Al. FE-IV (2SLS) and GMM Results

Ekmen Ozcelik & Téngiir

All sample Qil-rich Non-oil-rich
v v GMM GMM v v v v
In(CO2) In(EF) In(CO2) In(EF) |In(CO2) In (EF) In(CO2) In(EF)
In (LPI) 0.167 0.599***  (.157 0.668* 0.348***  1.179*** |0.091 0.129
(0.105)  (0.124) (0.374) (0.391) | (0.125) (0.221) (0.153)  (0.120)
In (GDPpc) 0.471*** 0.478*** (0.341** 0.227 0.526***  0.235* 0.556*** (.663***
(0.063)  (0.089) (0.162) (0.160) | (0.076) (0.120) (0.099)  (0.097)
livas - -0.285**  -0.032 -0.016 -0.295** -0.238 -0.232 0.193
0.236***
(0.091) (0.114) (0.213) (0.376) | (0.149) (0.265) (0.333)  (0.329)
tros 0.044 -0.233*** -0.075 0.084 -0.070* -0.259*** | 0.023 -0.236*
(0.046)  (0.079) (0.115) (0.187) | (0.038) (0.088) (0.119)  (0.124)
fdis -0.411 -0.460 1.850 1.020 0.389* -0.824 -1.435**  -0.076
(0.301)  (0.484) (1.550) (1.540) | (0.219) (0.602) (0.656)  (0.528)
recs -1.012 -0.849 -1.212 -0.575 -10.878*** -5.856 -1.318*  -0.305
(0.732)  (0.659) (1.564) (1.392) | (4.058) (6.916) (0.755)  (0.660)
Lag.In (CO2) 0.450*
(0.247)
Lag.In (EF) 0.461**
(0.185)
Observations | 200 200 202 202 99 99 101 101
Countries 20 20 20 20 10 10 10 10
R-squared 0.464 0.428 0.655 0.475 0.507 0.622
F-stat 8.88***  7.84***  526.75*** £8.84*** | 8.20*** 3.63*** | 4.87***  7.85%**
Hansen (p- 0.491 0.182 0.999 0.857 0.081 0.724 0.795 0.135
val
AR) (1) (p-val) 0.072 0.028
AR (2) (p-val) 0.723 0.353

Note: All models include a constant and year dummies but not reported to save space.

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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Table A2. Environmental Degradation and Overall LPI, FE Estimations with 2-year averages

All sample Qil-rich Non-oil-rich
In (CO2) In (EF) In (CO2) In (EF) In (CO2) In(EF)
In (LPI) 0.100 0.317*** | (0.353%*%* 0.896*** 0.011 0.159
(0.053) (0.059) (0.036) (0.067) (0.094) (0.173)
In (GDPpc) 0.504%** (. 571%** | (0.503*** 0.255 0.590***  (.703%**
(0.026) (0.042) (0.022) (0.166) (0.120) (0.136)
livas -0.345%* -0.433%*%* | .0.300%* -0.325 -0.661**  -0.482
(0.142) (0.094) (0.088) (0.300) (0.239) (0.569)
tros 0.073* -0.230*** | -0.092 -0.296* 0.138 -0.058
(0.033) (0.034) (0.053) (0.126) (0.258) (0.276)
fdis -0.657***  0.125 0.486** 0.240 -2.062***  -.0.659
(0.156) (0.358) (0.155) (0.777) (0.426) (0.366)
recs -1.329 -1.071%%* | -11.079%**  _15.502%** | _1.842 -0.478
(0.806) (0.214) (2.331) (3.772) (1.075) (0.336)
Observations 106 106 54 54 52 52
Countries 20 20 10 10 10 10
R-squared 0.473 0.550 0.744 0.620 0.549 0.778
F-stat. (Overall) 6.12 8.33 8.71 4.90 3.44 9.85
[0.000] [0.000] [0.000] [0.000] [0.003] [0.000]
F-stat. (Country 217.20 49.30 125.85 19.97 118.05 39.17
FE) [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Note: All models include a constant, country fixed effects and year dummies. Driscoll-Kraay standard errors in
parentheses *** p<0.01, ** p<0.05, * p<0.1. p-values for the F-statistics are in brackets.
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Table A3. Environmental Degradation and Sub-indices of LPI, FE Estimations with 2-year

averages
All sample Qil-rich Non-oil-rich
In(CO2) In(EF) |In(CO2) In(EF) |In(CO2) In(EF)
In (LPIC) -0.008 0.039 0.111*** 0.196* -0.127 -0.032
(0.040) (0.060) (0.028)  (0.096) (0.103) (0.123)
R-squared 0.466 0.497 0.696 0.453 0.566 0.764
In (LPIIN) 0.102%* 0.167*** | 0.324*** (.533%** | (0.036 0.056
(0.046) (0.032) (0.035)  (0.061) (0.081) (0.157)
R-squared 0.478 0.521 0.767 0.539 0.550 0.765
In (LPIIS) 0.106* 0.241*** 1 0.100* 0.447*** 1 0.128 0.117
(0.051) (0.038) (0.044)  (0.046) (0.069) (0.060)
R-squared 0.482 0.557 0.697 0.587 0.564 0.777
In (LPIQC) 0.056 0.202** | 0.240*** (.453*** | (0.028 0.144
(0.032) (0.051) (0.032) (0.112) (0.064) (0.087)
R-squared 0.469 0.532 0.739 0.527 0.550 0.786
In (LPITT) 0.098* 0.287*** | 0.166**  (0.415*** | 0.001 0.164
(0.042) (0.046) (0.046)  (0.047) (0.093) (0.104)
R-squared 0.482 0.600 0.739 0.601 0.549 0.796
In (LPIT) -0.017 0.115** ]-0.015 0.088 -0.000 0.112
(0.067) (0.035) (0.088)  (0.150) (0.038) (0.144)
R-squared 0.466 0.504 0.680 0.433 0.549 0.772
Control variables | YES YES YES YES YES YES
Country FE YES YES YES YES YES YES
Year dummies YES YES YES YES YES YES

Note: All models include a constant, country fixed effects, year dummies, and control variables (GDPpc, livas,
tros, fdis, recs) but the results are not reported to save space. Driscoll-Kraay standard errors in parentheses ***

p<0.01, ** p<0.05, * p<0.1.
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Pearl’in Nedensel Modelinin Ampirik Arastirmadaki
Rolii

Oz

Bu calisma, korelasyonlar1 tespit etmek yerine neden-sonug iliskilerini agikliga
kavusturan kesin arastirma sorular1 formiile etmenin gerekliligini vurgulamakta ve
karmasik nedensel sorularla bas etmede, nedensel grafikler veya yapisal nedensel
modeller olmadan sadece regresyon analizi kullanmanin tehlikelerine dikkat
cekmektedir. Judea Pearl'iin nedensel epistemolojisinde kullanilan, nedensel grafikler,
yapisal nedensel modeller ve do-kalkiiliis gibi araclari nedensel etkileri tahmin etmek
icin tanitir. Calisma ayni zamanda karistiric1 ve ¢arpigma etkileriyle ilgili zorluklara,
Hukuk ve Ekonomi’den basit drneklerle, do-kalkiiliis uygulamalarina ve tahdit temelli
algoritmalar araciligiyla nedensel kesif yontemlerindeki gelismelere deginmektedir.
Makale ayrica etki tanimlama ve tahmin konusunda en iyi uygulamalar hakkinda kisa
bir yol haritas1 sunar.

Anahtar Kelimeler: Pearl’in nedensel epistemolojisi, nedensel Kkesif, etki
tanimlama

JEL Kodlar:: A12, C18, C51, K14
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1. Introduction

Strong research hinges on well-defined questions. Beyond simply identifying a
topic of interest, a good research question should be free of ambiguity, address a specific
and well-defined issue. In empirical research, it is crucial to distinguish between
questions aimed at predicting outcomes and those seeking to establish causal
relationships, as each requires different tools and approaches. For example, “what are
the determinants of judicial bias?” is a valid research question if the goal is to predict
judicial decisions based on a set of inputs. However, if the focus is on uncovering causal
relationships, the question should be reformulated to target a specific cause-and-effect,
such as “what is the causal effect of exposure to pretrial media coverage of criminal
cases on sentencing outcomes?” This revised question focuses on the specific
relationship as a form of judicial bias and is phrased to explore a causal relationship.
Similarly, the question “what is the relation between income inequality and crime?” aims
to identify a potential association but does not establish causality. Income inequality
could be caused by other factors such as education, employment opportunities, or social
policies that also cause crime rates. In response, one may attempt to control for these
“other factors” in a regression context; however, not only does this practice fail to rectify
the problem, it could make it worse if the researcher lacks causal language. A good
question is “what is the impact of a progressive tax system on property crime rates?”
This question is stronger because it suggests a mechanism where changes in the tax
system might cause property crime by potentially altering income distribution and
economic incentives.

This study underscores the critical importance of causal reasoning and advocates
the adoption of Pearl’s causal framework as a complementary approach to existing tools
to identify causal effects in economics and related fields. This approach not only
addresses identification challenges but also enhances the rigor of empirical analysis
through best practices that emphasize a solid understanding of causal relationships. The
paper aims to serve as a guide and a starting point for researchers interested in
understanding the basics of Pearl’s framework and employing structural causal models
in empirical research. The paper also aims to equip economists with robust
methodologies to discern causal mechanisms, ultimately leading to more informed
policy decisions and a deeper understanding of socioeconomic phenomena.

Section 2 assesses the consequences of relying solely on regression analysis
without a foundational understanding of causal relationships. It utilizes an example from
sentencing and recidivism to illustrate the perils of drawing misleading inferences when
conditioning on variables without considering their causal role. Section 3 discusses
Pearl's causal epistemology and employs a hypothetical dataset on eyewitness
identification and wrongful convictions to showcase how do-calculus can help clarify
the distinction between deliberate intervention and passive observation. Section 4
discusses selected causal discovery algorithms that can be useful as a reinforcing
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strategy along with causal reasoning. Section 5 provides a brief roadmap to a well-
executed empirical analysis and Section 6 concludes.

2. Regression is Evil

Regression in general has, unfortunately, become a black box in empirical
research. Many researchers mistakenly believe that simply applying Ordinary Least
Squares (OLS) to their data can provide clear answers to complex causal questions
(Sekhon, 2010). Modern causal inference methods, such as Structural Causal Models
(SCMs) and Directed Acyclic Graphs (DAGs), provide a more rigorous framework for
identifying and estimating causal effects. These methods help clarify the assumptions
needed for causal inference and guide the proper conditioning on variables to avoid bias.
Without identification, researchers may overlook important aspects of causal inference
that estimation alone cannot address.

Inference based on observational data requires stronger assumptions relative to
experimental data. Imagine that we are interested in the causal impact of sentencing on
repeat-offending. While comparing recidivism rates for criminals with varying
sentencing schemes, we make a strong and unrealistic assumption that criminals
sentenced by different judges are otherwise identical in terms of the severity of crime,
prior criminal record and other defendant characteristics such as age, socioeconomic
status, mental health record and rehabilitation experience. We conjecture that criminals
who committed serious crimes are more likely to re-offend compared to less severe
crimes regardless of sentence length; those with a history of violence or repeat offenses
might receive longer sentences; and age, mental health and socioeconomic status of the
individual and participation in rehabilitation programs (e.g. substance abuse treatment,
job training) can affect recidivism. We therefore collect data on all these observable
characteristics and run a regression that looks like this:

Yi=a+ﬁTi+6'Xl-+ei (1)

where Y is a measure of recidivism, T is the severity of punishment, and X denotes all
other observable differences mentioned above.

Those who receive harsher penalties might be systematically different from those
who do not even after adjusting for observable confounders. For example, how about
judges being more likely to impose harsher sentences on criminals that they perceive as
high-risk for recidivism? Or how about criminals who are more likely to re-offend being
less likely to respond positively to rehabilitation programs? Ignoring the first question
leads to selection bias and the second to reverse causation. Unfortunately, this is not the
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entire story. How could one possibly know that one should include every observable
factor into eq. (1) the way we did without knowing how these factors interact with each
other and with T and Y? As Pearl and Mackenzie (2018) note, data are agnostic to cause
and effect, so are regressions.

In a randomized experiment, we could randomly assign convicted criminals to
varying sentencing schemes. Although highly unethical, randomization of sentencing
would rule out not only the effects of observable factors but also those that are not
observable (either because data is missing or because we have not even considered they
existed) and that bias the [ estimate. Even if a randomized controlled trial (RCT) had
been ethical, it may not be feasible for a multitude of factors.

To make my earlier point concrete, consider a hypothetical dataset that shows a
mild positive correlation between the treatment (T) and the outcome (Y). Let us generate
another variable, M, that is a multi-valued variable with four categories, M=1,2,3.4.
Assume that we do not know anything about the type of relationship that M has vis-a-
vis T and Y and simply include it as a covariate in the relationship between T and Y. The
scatter plot of this situation is given in Figure 1a. For every category of M, it shows that
T and Y are inversely related with a correlation coefficient of about -0.63. Then, the
researcher plots another scatter diagram using the exact dataset, this time not stratified
by M. This situation is given in Figure 1b. It shows a positive relationship between T
and Y, with a correlation coefficient of +0.55. Which one should the researcher trust?
This situation is a classical example of the Simpson’s paradox and the answer depends
on the nature of the triangular relationships among M, T and Y.

Figure 1. Scatter plot of a hypothetical dataset

{a) Wegative association conditional on M (b) Positive association

Cormelaton cooffoent 083 Comelaton oefomns 0 55
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If M mediates the relationship between T and Y, we have the situation in Figure 2a
that shows a pure mediating effect, meaning that T would have no effect on Y in the absence
of M. Controlling for M will cut off the flow of information from T to Y, hence the correct
strategy is to not stratify by M (Figure 1b).

Figure 2. Three types of relationships

(a) M is a mediator (b) M is a confounder (c) M is a collider

() @@ (D—()e—()

For example, patent law grants inventors exclusive rights over their inventions (T)
for a period to incentivize innovation (Y). This exclusivity allows the inventor to disclose
(M) the details of their invention publicly but retain control over its commercial use.
Disclosure of the invention (M) can directly stimulate further innovation (Y) by allowing
other researchers and inventors to build upon the disclosed knowledge. Without proper
disclosure (M), the details of the invention remain secret and a patent grant (T) might not
directly lead to further innovation (Y).

If, on the other hand, M is a variable that confounds the relationship between T and
Y, we have the situation in Figure 2b, showing that M is a common cause of T and Y. Here,
the causal pathis T — Y and T < M — Y is a confounding path that creates a backdoor
from T to Y. That is, if we follow the incoming arrow to T all the way back, we can reach Y
through a path other than T — Y. If we do not adjust for M, this backdoor path will remain
open (it leads us back to Y) and the effect of T on Y will be biased. It will not only contain
the causal effect but also the impact of M on Y. Conditioning on M will close the backdoor
T < M — Y. Hence the correct strategy is to stratify by M (Figure 1a).

For example, patent grants (T) are often seen as a sign of a company's innovative
potential, which can positively affect its stock price (Y). However, we know that high-
quality inventions (M) with significant commercial potential are more likely to be patented
(T) and that high-quality inventions (M) can also affect stock price (Y). Investors might see
patents as a signal of innovation and future profitability, while high-quality inventions
inherently hold greater commercial value.

Another most frequently encountered type of relationship is given in Figure 2c.
Here, both T and Y cause M, which is known as a collider, referring to the fact that the

235



Ekonomi-tek, 13(2), 2024 236

arrows emanating from T and Y collide on M. A stylized example from criminology is parole
supervision (T), re-offending (Y) and employment (M) (Novak et al., 2023). In the
population of parolees, there is no relation between parole supervision and re-offending.
However, if we restrict the sample to employed individuals only, we induce an artificial
correlation between parole supervision and re-offending.

The minority status of an individual (T) might affect the police use of force (M) due
to potential racial biases in policing practices. Neighborhood crime rate (Y') could also cause
police use of force (M) because areas with higher crime rates might see more frequent or
aggressive police interventions. If we condition on or restrict our sample to cases in which
police used force, there might appear to be a relationship between the minority status of the
individual and crime rate even if they were unrelated to one another in the general
population.

Hence, paths that include a collider that has not been conditioned upon are closed.
Adjusting for or conditioning on a collider variable opens that path. Incorrect handling of
collider variables can lead to false inference and misinterpretation of causal paths.

3. Pearl's Causal Framework

Judea Pearl's causal epistemology (Pearl, 2009; Pearl et al., 2016) offers a
revolutionary framework for understanding causal relationships, particularly in situations
where experimentation is not possible. By grounding causality in probability and graph
theory, he developed a formal language for reasoning about interventions and
counterfactuals. This framework has significantly advanced our ability to draw inferences
from observational and experimental data, with profound implications in social sciences and
medicine.

While Pearl's framework has undeniably transformed our approach to causal
inference, it is not the only methodology available to researchers seeking to uncover causal
relationships. Other causal inference methods include Structural Equation Modeling (SEM)
and the Potential Outcomes (PO) Framework of Rubin (2005) and Imbens and Rubin
(2010), which provide alternative, yet complementary approaches to causal inference.

SEM is a statistical approach that models relationships between variables using a
system of (linear) equations. It can be viewed as a generalization of path analysis and allows
researchers to specify and test complex causal relationships by incorporating both observed
and unobserved variables.
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Rubin's Potential Outcomes (PO) framework, also known as the Rubin Causal
Model (RCM), is a foundational approach to causal inference in social sciences. The PO
framework conceptualizes causality through counterfactuals. For each unit, there are
potential outcomes corresponding to each possible treatment condition. The causal effect is
defined as the difference between these potential outcomes.

The PO framework is widely used in economics, epidemiology, political science,
and social sciences, particularly in studies where the goal is to estimate the causal effect of
a treatment, intervention, or policy. It is also the basis for many modern causal inference
techniques, including Difference-in-Differences (DiD), Instrumental Variables (IV), and
Regression Discontinuity Design (RDD).

While the PO framework focuses on the estimation of causal effects through
counterfactual reasoning and emphasizes the importance of treatment assignment and
covariate adjustment, Pearl's Causal Framework provides a more formalized approach to
understanding and modeling the structure of causal relationships and places more emphasis
on the role of causal diagrams in identifying and clarifying assumptions about causal
relationships.

Pearl proposes a hierarchical framework called the Ladder of Causation that
categorizes causal knowledge into three levels: association (seeing), intervention (doing)
and counterfactuals (imagining) (Pearl and Mackenzie, 2018). Association is the most basic
level, where one simply observes a relationship between two variables. Intervention
involves manipulating variable X to observe its effect on variable Y. Finally, counterfactuals
deal with hypothetical scenarios of “What would have happened if...?”” and they are crucial
for causal inference. But they can only be imputed, not directly observed for they contradict
what is seen. For instance, "What would have happened to the presidential race or the
polling results had Donald Trump not been shot?" is a counterfactual question. Each unit
has multiple potential outcomes, one for each possible treatment level. The causal effect for
a unit is the difference between the potential outcome under treatment and the potential
outcome under control. Unfortunately, we can only observe one potential outcome for each
unit, known as the fundamental problem of causal inference (Holland, 1986). To estimate
causal effects from observed data, one relies on multiple units of treatment and control.

A causal graph, or a directed acyclic graph (DAG), is a visual representation of
causal relationships among variables. In a DAG, nodes represent variables and directed
edges (arrows) indicate causal effects. For instance, if variable A causes B, an arrow points
from A to B. A crucial aspect of DAGs is that they are acyclic, meaning that following the
arrowheads, you cannot start from node A and return to itself. This ensures that causality
runs in a single direction.

Directed Acyclic Graph (DAG):
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A DAG is a graph G = (V, E) where
1. V is a set of vertices (nodes) representing variables,
2. E € V XV is aset of directed edges (arrows) between vertices.

While DAGs offer a visual representation, Structural Causal Models (SCMs)
provide a mathematical framework for specifying causal relationships (Pearl, 2009). A SCM
comprises a set of variables, a set of functions that determine the value of each variable
given the values of its parents in the DAG, and a probability distribution over the exogenous
variables. SCMs describe how variables are generated based on their causes and encode our
knowledge about causal relationships.

Structural causal model (Pearl, 2009):

A SCM consists of:
1. A set of endogenous variables {Y;, Y, ..., ¥, }.
2. A set of exogenous variables {U, U,,...,U,} .

3. A set of structural equations {f, f5,..., f} such that each Y; = f;(PA;, U;)
where PA; € {Y;,Y,,...,Y,} represents the parent variables of Y; and U; € {U;,Us,,..., Uy}
are the exogenous variables affecting Y;.

D-separation (Pearl, 1988):

D-separation (d stands for directional) plays a crucial role in understanding how the
structure of a DAG encodes conditional independence between variables.

For all connecting paths between X and Y in the DAG, a path is considered blocked
by Z if (i) it contains a collider where Z is not a descendant (does not have an incoming
arrow to it) of the collider; and (if) all other nodes along the path are not in Z. If all paths
between X and Y are blocked by Z, then X and Y are d-separated given Z (Pearl, 1988). D-
separation allows us to efficiently determine which variables are independent given others
based solely on the DAG structure and to verify if the conditional independence
assumptions encoded in the DAG structure hold.

Fourth aspect, the do-calculus is a mathematical framework within SCMs that allows
us to formally analyze the effects of interventions (Pearl, 1995). It uses the concept of
potential outcomes to represent the outcome that would have occurred under different
treatment conditions (even if unobserved). By manipulating the SCM and applying the do-
calculus, we can estimate the causal effect of an intervention on the outcome variable. The
do-notation is characterized by the do-operator, denoted by do( ), used to represent an
intervention. For example, do(X = x) indicates setting variable X to a specific value x.
After an intervention on X in causal graph G, the incoming arrow to the intervened variable
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(X) can be removed, resulting in a mutilated graph Gz. Similarly, if X has no effect on the
outcome, we can express this by removing the outgoing arrow from X as Gy.

The three rules of do-calculus are intervention rule, composition rule and reduction
rule.

Intervention rule (insertion/deletion of observations):

The first rule of do-calculus iterates d-separation and states that we can ignore a node
Z if it does not affect the outcome Y. As long as the path between Y and Z is blocked,
conditional on X and W, the node Z can be removed from the do-expression:

Pr(Y|do(X = x),Z, W) = Pr(Y|do(X = x),W) ifY L Z|X,W in Gx (2)

which means “Y is independent of Z, given W and X” in the mutilated graph.

Composition rule (action/observation exchange):

The second rule of do-calculus allows us to combine multiple interventions. It states
that the effect of an intervention do(Z = z) has the same effect as observation Z = z if Y
and Z are independent, conditional on X and W. For this, we need to remove all outgoing
arrows from Z to reflect the premise that an intervened Z has the same effect as a passively
observed Z:

Pr(Y|do(X = x),do(Z = z),W) = Pr(Y|do(X = x),Z,W) ifY L Z|X,W in Gz (3)

Reduction rule (insertion/deletion of actions):

The third rule of do-calculus allows us to remove an intervention (do(Z = z)) from
the expression completely if Z does not have a causal effect on the outcome Y, either directly
or indirectly through any other variables in the model. Intuitively, if Z has no influence on
Y, then intervening on it will not change the outcome distribution, and we can remove it
from the expression:

Pr(Y|do(X = x),do(Z = z),W) = Pr(Y|do(X = x), W) if Y L Z|X,W in Gz (4)
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where Z(W) denotes any Z node that is not an ancestor or parent of W.

These rules are shown to be sufficient and complete in the sense that any acyclic
causal relationship can be captured as long as a causal question can be represented by a
DAG and an associated SCM, and that all causal questions can be answered by these
rules (Huang and Valtorta, 2012).

Backdoor criterion (Pearl, 1995):

The backdoor criterion is a method for identifying a set of variables to adjust for or
condition on when estimating a causal effect. A set of variables, Z, satisfies the backdoor
criterion relative to an ordered pair of variables (X, Y) in a DAG if (i) no node in Z is a
descendant of X and (if) Z blocks every path between X and Y that contains an arrow into
X (Pearl, 1995). In simpler terms, the backdoor criterion requires that the set Z does not
itself be affected by the treatment (X) and that they block all alternative paths between the
treatment and outcome that could confound the relationship. By conditioning on the
variables in Z, we can control for confounding and estimate the causal effect of X on Y.

Frontdoor criterion (Pearl, 1995):

The frontdoor criterion is an alternative approach to estimating causal effects when
the backdoor criterion cannot be satisfied. It involves a mediator variable, M, that lies on
the causal pathway between the treatment, X, and the outcome, Y.

The conditions for the frontdoor criterion are (7) all directed paths from X to Y are
blocked by M, (ii) there are no unblocked paths from X to M given W, and (ii7) all backdoor
paths from M to Y are blocked by X and W (Pearl, 1995). If these conditions hold, the causal
effect of X on Y can be estimated by first estimating the effect of X on M, then the effect of
M on Y while controlling for X and W, and finally multiplying these two estimates. The
frontdoor criterion can be useful when it is difficult to measure or control for all
confounders.*

Let us take on a stylized example from criminology in which wrongful conviction
(Y) is a function of eyewitness identification (E) and stressful interview techniques used by
police (S) only. Eyewitness identification is a common method used in criminal
investigations. However, eyewitness memory can be unreliable, especially when influenced
by factors like stress or leading questions. Hence, it can directly contribute to wrongful
conviction if the eyewitness misidentifies an innocent person. On the other hand, stressful
interview techniques used by police (S) can act as a confounder in the relationship between

! There are other core elements such as necessary and sufficient causation, counterfactuals, mediation,
selection, transportability and Z-identifiability, which are beyond the scope of this paper. For a review of
Pearl's causal framework, see Bareinboim and Pearl (2016); Bareinboim et al. (2022) and Hiinermund and
Bareinboim (2023).
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E and Y. We conjecture that stressful interview techniques can pressure suspects into making
false confessions or providing inaccurate identifications of others. A simple DAG of this

situation is given in Figure 3.

Figure 3. Eyewitness Identification and Wrongful Conviction

0 &—0O

(a) Causal graph G (b) Mutilated graph Gz

Assume all three variables are binary and consider an individual-level dataset with
1000 conviction cases whose tabulation is given in Table 1. We are interested in the causal
effect of eyewitness identification (E) on wrongful convictions (Y). We can express this
causal query using the do-operator as Pr(Y = 1|do(E = 1)). Intervening on E means that
we are performing a surgery in Figure 3a by removing all arrows that goes into E. The
resulting graph, called the mutilated graph, is given in Figure 3b.

Table 1. A hypothetical dataset on convictions, N = 1000

Treatment (E =1) Treatment (E = 0)
Y=1|Y=0 %Y =1 Y=1 Y=0 %Y =1
Stressful techniques used (S = 1) 100 21 100 132 16 132
—=10.83 —= =0
269 _ 427 121 1ag 089
100 :
Stressful techniques not used (S = 0) 402 91 402 200 38 200
731 —=0.82 —— = 0.84
= — 073 493 238
100 - 502 332
Total 502 112 332 54
14" 0.82 386 0.86
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Let us elaborate the causal query to obtain a do-free expression using the rules of
do-calculus:

Pr(Y =1|do(E = 1)) = XsPr(Y = 1,S = s,do(E = 1)) (5)
= ZsPr(Y =1,S =s,do(E = 1))Pr(S =s,do(E = 1))
=YsPr(Y=1,S=5s,E=1)Pr(§=s)
=Pr(Y =1S=1LE=1DPr(S=1)+Pr(Y =1|S=0,E = 1)Pr(S = 0)
= (0.83 x 0.27) + (0.82 x 0.73) = 0.134

The first expression is eq. (2) states that the probability of Y=1 given that we
intervene to set E=1 is the sum over the joint distribution of Y=1 and all possible values of
confounder S. The second expression applies the chain rule decomposing the joint
probability into a product of conditional probabilities. The third expression uses the third
rule of do calculus (insertion/deletion of observations), stating that S is not affected by the
intervention on E. Hence Pr(S =s,do(E = 1)) = Pr(S = s). The fourth expression uses
the second rule of do-calculus (action/observation exchange), stating that if S blocks all
backdoor paths between E and Y, then conditioning on S is the same as intervening on E.
Hence = Pr(Y = 1,S =s,do(E = 1)) = Pr(Y = 1,S = 5, E = 1). Plugging in the values
from Table 1, the causal effect of eyewitness identification on wrongful convictions is 0.134.
The association between E and Y on the other hand is Pr(Y =1|E =1) =0.82 #
Pr(Y = 1|do(E = 1)) = 0.134. The discrepancy between the two estimates is due to
confounding bias induced by ignoring S.

4. Causal Discovery

Causal reasoning and causal discovery, while intricately linked, address different
aspects. Causal reasoning uses existing knowledge or a defined causal structure via SCMs
or DAGs to draw conclusions about cause and effect. It analyzes the consequences of
interventions or counterfactual scenarios. Causal reasoning therefore runs from a causal
model and observational data to outcomes, changes and interventions. On the other hand,
causal discovery runs in the opposite direction. It aims to identify the underlying causal
structure between a set of variables from data.

Table 2 shows the number of DAGs that can be built for a given number of nodes,
without incorporating any prior domain knowledge or restriction. For example, with 2
nodes, say A and B, either A causes B, or B causes A or neither causes the other (i.e.
unrelated), giving rise to a total of 3 unique DAGs. Notice that the series is explosive,
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reaching about 3.8 million unique DAGs with only 6 nodes. However, once prior knowledge
and assumptions based on a given theory are embedded via required or forbidden edges
between any two nodes and the implied conditional dependencies are conformable to the
data, this number will reduce considerably. Even so, it is not possible to obtain a single DAG
for a given problem with observational data, nor is it possible to ensure that prior knowledge
and conditional dependencies will be one-on-one mapped with a causal model. A very large
number of causal diagrams may be consistent with our background knowledge and the
implied conditional dependencies, but a subset of these causal diagrams may lead to
different inferences than others (Scheines et al., 1998). However, it is possible to learn a
completed partially DAG (CPDAG) from data, which is an equivalence class of DAGs that
contains some undirected edges.

Table 2. Number of DAGs as a function of nodes

nodes (j) Number of DAGs with j nodes

2 3

3 25

4 543

5 29281

6 3781503

7 1138779265

8 783702329343

9 1213442454842881

10 4175098976430598143

11 31603459396418917607425

12 521939651343829405020504063

13 18676600744432035186664816926721

14 1439428141044398334941790719839535103

15 237725265553410354992180218286376719253505

16 83756670773733320287699303047996412235223138303

17 62707921196923889899446452602494921906963551482675201

18 99421195322159515895228914592354524516555026878588305014783

19 332771901227107591736177573311261125883583076258421902583546773505
20 2344880451051088988152559855229099188899081192234291298795803236068491263

Source: https://oeis.org/A003024/b003024.txt
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Constraint-based methods use a set of logical constraints or rules to identify possible
causal relationships. They focus on identifying constraints that must be satisfied by the
causal structure consistent with the observed data. This section focuses on causal discovery
algorithms that allow for latent confounding. In order to understand how these algorithms
work, a good starting point is the Peter-Clark (PC) algorithm of Spirtes and Glymour (1991),
one of the algorithms that uses a constraint-based approach. PC algorithm relies upon the
assumptions of causal Markow condition (two variables that are d-separated are
probabilistically independent), faithfulness (conditional independences that hold in the data
implies absence of a direct causal relationship between them), absence of latent confounding
(there are no unobservable common causes) and acyclicity (there are no cycles in the
resulting graph, which is a CPDAG).

The PC algorithm consists of two phases. In the adjacency phase, it starts with a
complete, undirected graph where every variable is connected to every other variable. The
algorithm iteratively removes edges between variables based on d-separation. If finding a
set of conditioning variables (Z) renders two variables (X and Y) independent, the
undirected edge between X and Y is removed. This process continues until no more edges
can be removed based on d-separation. In the orientation phase, it uses conditioning sets
from the adjacency phase and determines the direction of as many edges as possible based
on the information from the conditioning and specific collider and non-collider structures.

The Fast Causal Inference (FCI) algorithm, developed by Spirtes et al. (1993, 1999)
and Spirtes et al. (2000) is a constraint-based algorithm that accepts sample data and
background knowledge as inputs and produces an equivalence class of Causal Bayesian
Networks (CBNs) that reflect the set of conditional independence relationships present in
the population. It uses the adjacency and the orientation phases as in the PC algorithm. The
resulting graph is a partial ancestral graph (PAG) in which all edges are directed but the
pairwise relationships may contain latent confounders. Relative to PC, the FCI algorithm is
computationally intensive due to the additional tests and rules for handling latent variables,
making it suitable for more complex datasets.

Two notable variants of the FCI that allow for latent confounding whose resulting
graph is also a PAG are the greedy FCI (GFCI) and really FCI (RFCI). The GFCl is a hybrid
algorithm that combines constraint-based (FCI) and score-based (fast greedy search or
FGES of Meek (1997) and Chickering (2002)) methods. RFCI, which is an improved
version of FCI developed by Colombo et al. (2012), runs faster to mitigate computational
inefficiencies of the FCI, making it suitable for larger datasets.?

2 A comprehensive overview of causal discovery methods is given in Nogueira et al. (2022).
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Figure 4 displays the worldwide popularity of causal reasoning and causal discovery
over the last 14 years using data from Google Trends along with a world map showing
countries where each topic is dominantly popular. Causal discovery has witnessed a
significant surge in popularity in the last 5 years, recently surpassing that of causal
reasoning. One particular reason of this surge lies in the popularity of Large Language
Models (LLMs) that integrate causal reasoning capabilities and Causal Al, a branch of
artificial intelligence that focuses on understanding and modeling cause-and-effect within
data. Causal reasoning is the dominant web search topic, clustered in North America,
Oceania, India, United Kingdom and South Africa whereas causal discovery is more popular
in western Europe, Scandinavia, Asia and South America.

Figure 4. Trends in causal reasoning vs. causal discovery
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Source: Google Trends under the topics “Causal discovery” and “Causal reasoning”.

5. A Roadmap

The roadmap to a well-executed empirical analysis consists of several critical steps.
It begins with acquiring domain knowledge and making explicit assumptions, followed by
building a causal graph to visualize relationships. The causal graph may be reinforced using
causal discovery techniques to validate existing patterns or to uncover potential unforeseen
causal links. The next step is refutation or validation of the causal model to ensure that the
implied conditional independencies are satisfied. Subsequently, the causal query and the
corresponding causal estimand are identified. Only then statistical methods should be
employed to estimate the causal effect, followed by a series of falsification tests to verify
its credibility.
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5.1. The Causal Problem

“Give me a causal graph and I will tell you whether and if so how, a causal query
can be answered.” Although simplified, Pearl's framework is about an epistemological
problem. “How a causal graph is constructed?” on the other hand is an ontological problem.
For example, Pearl's framework cannot tell you what kind of relationships exist between
income equality, crime and a plethora of surrounding factors. As Pearl notes on many
occasions, this requires expert knowledge. The accuracy of a causal diagram can be seen as
an ontological concern, as it reflects how well it represents the “true” causal structure of the
world. However, Pearl's framework does not provide definitive answers about the “true”
ontological nature of the system being studied. It offers a flexible tool to model causal
relationships based on available knowledge and data.

The causal relationship we are trying to understand should be clearly articulated.
What is the treatment and the outcome of interest? We need to list all the variables we
believe might influence the relationship between the treatment and outcome, irrespective of
whether they are measured or not. A DAG should not only consider measured variables but
also acknowledge the existence of unmeasured variables. These can be factors we are aware
of but have not been included in our data collection (known unknowns). Even more
challenging are the variables we might not even be aware of that could be influencing the
relationships in our model (unknown unknowns). Economic theory, existing literature, and
domain knowledge should be considered here. Arranging variables/nodes in a chronological
order based on when they are measured or occur helps determine the direction of the arrows.
For each pair of nodes, we need to consider the underlying causal mechanisms and assess
whether one variable directly causes the other and/or whether there are any measured or
unmeasured mediators along the way or measured or unmeasured confounding factors
influencing both.

You should resist the urge to look at the data before building a causal diagram for it
can introduce a number of biases, even if you plan on using causal discovery algorithms
along the way. Peeking at the data before constructing the DAG might lead to (i) favor
evidence that confirms our initial hunch about the causal relationships and interpret patterns
in a way that reinforces pre-existing ideas, potentially overlooking alternative causal
structures that the data might also support; (if) decide about which variables to include or
exclude in the DAG, or how to connect them; (ii7) or choose to focus on specific subsets or
exclude outliers, leading to a biased representation of the causal relationships. You cannot
possibly include every factor into a causal diagram, and no one expects you to do so.
Essentially, what you need to incorporate are the ones that are highly-plausible to exist but
also identification-altering. For example, if your DAG does not incorporate a known-
unknown treatment-outcome confounder that you think should have been there but could
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not incorporate because of data unavailability, this will change identification and
consequently inference because it will introduce a backdoor that cannot be closed.

There are several packages that will help you construct and analyze causal diagrams
using R statistical software (R Core Team, 2024): DiagrammeR (Iannone and Roy, 2024),
causaloptim (Sachs et al., 2023), causaleffect (Tikka and Karvanen, 2017), dagitty (Textor
et al., 2016), MRPC (Badsha et al., 2021), ggdag (Barrett, 2024) and dosearch (Tikka et
al., 2021). Beyond these, there is an online software, Causal Fusion (Bareinboim and Pearl,
2016) that incorporates Pearl’s framework, developed by Elias Bareinboim, Juan, D. Correa
and Chris Jeong.® For Python users, the DoWhy library for causal inference would be an
excellent alternative.* Unfortunately, as far as the identification and causal problems are
concerned, Stata users are empty-handed.

Once all prior knowledge and assumptions about the causal question are embedded
in the causal diagram, the conditional independencies implied by the causal graph should
be checked using the data. If at least one conditional independency is not met by the data,
the DAG should be revised. What makes the construction of a causal graph extremely
challenging and intriguing are the unknown unknowns. Causal reasoning has little to offer
in that respect. You cannot possibly incorporate a node that you are not aware of.
Fortunately, there is at least a partial remedy via causal discovery, which is very useful once
a reasonably accurate DAG is obtained. Causal discovery using observational data is not
infallible as it can be sensitive to various assumptions and limitations of the data. Therefore,
our background knowledge should steer the wheel.

There are several packages that will help you perform causal discovery in R: pcalg
(Kalisch et al., 2012), bnlearn (Scutari et al., 2024), causalDisco (Petersen, 2022) and
tetrad (Scheines et al., 1998; Ramsey and Andrews, 2023).°

5.2.  The Statistical Problem

Once identification is complete, the next step is estimation or the statistical problem.
There are many options to choose from, depending on the context, the nature of the data and
most importantly, whether and if so, how identification can be achieved. It is crucial to
ensure that the estimated effects are not driven by biases, confounders, or artifacts of the
data. Falsification tests provide a rigorous approach to assess the robustness of causal
estimates by introducing hypothetical scenarios or alternative models. One such test
involves introducing a random confounder, an independent random variable added to the

3 Available at: causalfusion.net (login required)
4 Available at: https://www.pywhy.ore/dowhy/v0.11.1/
5 Tetrad is available at: https://github.com/cmu-phil/py-tetrad/tree/main/pytetrad/R
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model as a common cause. If the causal estimate remains stable, this suggests that the
original estimate is not driven by unmeasured confounding. A significant change in the
estimate indicates potential vulnerability to confounding and raises concerns about the
validity of the causal inference.

Further falsification strategies include placebo tests. A placebo treatment test
examines whether replacing the actual treatment variable with an independent random
variable significantly changes the estimate. The expectation is that the estimated effect
should become indistinguishable from zero to reinforce the idea that the original treatment
variable was indeed causally related to the outcome. Similarly, a placebo outcome test
replaces the actual outcome variable with another, known to be unrelated to the treatment
and other observables. Again, the estimated effect should not be significantly different from
zero at conventional test levels.

To ensure that the estimates are consistent across different subsamples of data, data
subset validation and bootstrap validation can be performed. In data subset validation, the
dataset is replaced by random subsets of the same data. The estimated effects should be
similar to the original estimate. Bootstrap validation involves replacing the dataset with
bootstrap samples, where the estimated effects should also remain stable. Together, these
tests assess the internal consistency and generalizability of the causal estimate, ensuring that
the findings are not artifacts of a specific dataset.

Sensitivity analysis complements falsification tests by evaluating how sensitive the
causal estimates are to various assumptions and potential deviations. A leave-one-out (LOO)
analysis examines the stability of the estimates by iteratively excluding each unit from the
sample. If the estimates change significantly with the exclusion of any single unit, it may
indicate that the findings are overly dependent on particular observations, which could
undermine the generalizability of the results.

Another critical aspect of sensitivity analysis is assessing unobserved confounding.
This involves introducing a hypothetical unobserved confounder that is correlated with both
the treatment and the outcome. By observing how the estimates change, researchers can
gauge how robust their results are to potential biases from unmeasured variables. If the
causal estimate remains relatively stable despite the introduction of a latent confounder, it
suggests that the original estimate is likely to be robust. Similarly, one can assess the
strength of a latent confounding that would explain away the estimate of the impact of
treatment on the outcome via formal sensitivity analysis of Cinelli and Hazlett (2020). In
the context of instrumental variables (IV), the identification of the average causal effect
relies upon the instrument being (1) relevant (the instrument has a clear effect on treatment),
(2) clean (the instrument affects the outcome only and only through the treatment) and (3)
excludable (there is no latent confounding between the instrument and the outcome). While
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(1) and (2) can be assessed, (3) is untestable. Therefore, researchers may be concerned with
the possibility that the instrument may not satisfy the exclusion restriction and therefore
may be invalid. One can conduct a sensitivity analysis to invalid IV of Wang et al. (2018)
for this purpose.

6. Conclusion

Pearl's causal epistemology provides a robust framework for understanding and
analyzing causal relationships in empirical research. Through the use of causal graphs,
structural causal models, and do-calculus, researchers can move beyond mere correlations.
The distinction between causal reasoning and causal discovery highlights the different
methodologies employed to derive causal insights. While causal reasoning allows us to draw
conclusions based on established causal structures, causal discovery seeks to identify these
structures from the data. The feedback between the two approaches can help researchers
better navigate the complexities of causal relationships and avoid pitfalls associated with
regression analysis.

Graphical approaches, particularly DAGs, are powerful tools for identifying causal
relationships, especially in microeconomic analysis where individual-level data often allow
for a clear delineation of causal pathways. However, these methods are not without
limitations. One significant challenge arises when applying DAGs to aggregated data,
common in macroeconomic analysis. In such contexts, simultaneity, unmeasured
confounders, and the nature of aggregated variables can obscure the causal relationships
that DAGs are designed to clarify. The assumptions required for DAGs to provide valid
causal insights may not hold as readily in aggregated datasets, where complex feedback
loops and interdependencies are more prevalent. Acknowledging these challenges is
important for a balanced understanding of the applicability of graphical causal models
across different levels of economic analysis. While DAGs offer clear advantages in
microeconomic contexts, their utility in macroeconomic analysis may be limited without
careful consideration of the underlying data structure and potential biases introduced by
aggregation.
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BEYANLAR:

Arastirma ve Yayin Etigi Beyani: Bu ¢alisma bilimsel arastirma ve yayin etigi kurallarina uygun olarak
hazirlanmaistir.

Yazarlarin Makaleye Katki Oranlari: Birinci yazarin makaleye katkis1 %100°diir.

Cikar Beyani: Yazarlar agisindan ya da {iglincii taraflar agisindan ¢aligmadan kaynakli ¢ikar ¢atigmast
bulunmamaktadir.

Arastirma Destegi ve Tesekkiir: Bu arastirma herhangi bir kurum tarafindan desteklenmemistir.

Etik Kurul Onay Bilgileri: Makalede agiklanan arastirmada insan denekleri kullanilmadig i¢in etik kurul
onay1 alinmamistir.
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