Ekonomi-tek

Volume 14 Issue 1 March 2025
Cilt 14 Sayl 1 Mart 2025

Kahramanmaras depremlerinin mikro veriye dayal ekonomik etki analizi
Enes Pinar, Erol Taymaz, Kamil Yilmaz

Quantifying the unseen: epidemiological underestimation problem for COVID-19
M. Aykut Attar, Ayca Tekin-Koru

Havuzlanmis yatay kesit veri ile Turkiye'deki gogcmen kohortlarinin iggucu piyasasi uyum duzeyi
ve belirleyenleri
Egemen Can Toker, Ali Berker

Substitution between energy and capital: evidence from a four-factor translog production function
disentangling tangible and intangible capital
Yagmur Tuge Akyildiz, istemi Berk

Labour market aspirations of Ukrainian refugees: determinants and challenges
Esra Karapinar Kocag

Economic inequality: history, case studies and policies
Aras Yolusever

Kalkinmaci ag devletinin ekonomi politigi: ABD 6rnegi
Muhtesem Kaynak

Turkish Economic Association Foundation

Tarkiye Ekonomi Kurumu Vakfi

ISSN 2146-6173
e-ISSN 2791-7991



Ekonomi-tek

A Journal of Turkish Economic Association Foundation / Turkiye Ekonomi Kurumu Vakfi Dergisidir

Editor / Editor

Fatma Dogruel
(Marmara University, Emeritus / Marmara Universitesi, Emekli)

Associate Editor / Yardimer Editor
Oytun Megik
(Eskisehir Osmangazi University | Eskisehir Osmangazi Universitesi)

Board of Editors / Yayin Kurulu
Murat Donduran
(Yuld:z Technical University / Yildiz Teknik Universitesi)
H. Alper Giizel
(Ondokuz Mayis University | Ondokuz Mayis Universitesi)
Hasan Kazdagl
(Turkish Economic Association / Tiirkiye Ekonomi Kurumu)
Tolga Omay
(Atihm University / Attlim Universitesi)
S. Fatih Ozatay
(TOBB University of Economics and Technology / TOBB Ekonomi ve Teknoloji Universitesi)
Aysen Sivrikaya
(Hacettepe University / Hacettepe Universitesi)

Advisory Board / Damisma Kurulu
Daron Acemoglu
(Massachusetts Institute of Technology)
Ufuk Akgigit
(University of Chicago)
Yilmaz Akyiiz
(The South Centre)

Manuel Arellano
(CEMFI)

Kaushik Basu
(Cornell University)
Guillermo Calvo
(Columbia University)

Dani Rodrik
(Harvard University)
Stephen Turnovsky
(University of Washington)

Language Editors / Dil Editorleri:
Turkish / Tiirkg¢e: Sirr1 Emrah Uger (Y:ld:z Technical University / Yildiz Teknik Universitesi)
English / Ingilizce: Ibrahim Engin Kili¢ (Y:ldiz Technical University / Yildiz Teknik Universitesi)



© Turkiye Ekonomi Kurumu Vakfi
© Turkish Economic Association Foundation

Ankara, 2025

ISSN 2146-6173
e-ISSN 2791-7991

https://www.tek.org.tr/

Ekonomi-tek is a peer-review journal published bi-annually (March and
September) by Turkish Economic Association Foundation. The journal accepts
original papers on economics in English or Turkish. Ekonomi-tek is freely
available online.

Ekonomi-tek, Turkiye Ekonomi Kurumu Vakfi tarafindan yilda iki kez (Mart ve
Eylul) yayimlanan hakemli bir dergidir. Dergi ekonomi ile ilgili ingilizce veya
Turkge orijinal makaleleri kabul eder. Dergiye ¢evrimigi olarak Ucretsiz
erisilebilir.

Tiirkiye Ekonomi Kurumu Vakfi adina sahibi: Hasan Kazdagh

Tiirkiye Ekonomi Kurumu, Hosdere Cad. No: 24/4, 06550
Cankaya/ANKARA

Basim Tarihi: Mart 2025




(2 Ekonomi-tek

Volume 14, Issue 1, March 2025 Cilt 14, Say1 1, Mart 2025

Contents / Icindekiler

Arastirma Makalesi

Kahramanmaras depremlerinin mikro veriye dayali ekonomik etki analizi
Micro data-based economic impact analysis of the Kahramanmaras Earthquakes
Enes Pmar, Erol Taymaz, Kamil Yilmaz 1

Arastirma Makalesi

Quantifying the unseen: epidemiological underestimation problem for

COVID-19
Goriinmeyeni olgmek: COVID-19 i¢in epidemiyolojik eksik tahminleme sorunu
M. Aykut Attar, Ayca Tekin-Koru 35

Arastirma Makalesi

Havuzlanmis yatay kesit veri ile Tiirkiye’deki gogmen kohortlarinin isgiicii
piyasasi uyum diizeyi ve belirleyenleri

Evaluation and determinants of the labor market integration of immigrant cohorts in
Tiirkiye using pooled cross-sectional data

Egemen Can Toker, Ali Berker 68

Arastirma Makalesi

Substitution between energy and capital: evidence from a four-factor

translog production function disentangling tangible and intangible capital
Enerji ve sermaye arasindaki ikame: maddi ve maddi olmayan sermayenin ayristirildig
dort faktorlii translog tiretim fonksiyonundan bulgular

Yagmur Tuge Akyildiz, istemi Berk 108



&

Ekonomi-tek

Volume 14, Issue 1, March 2025 Cilt 14, Say1 1, Mart 2025

Arastirma Makalesi

Labour market aspirations of Ukrainian refugees: determinants and
challenges

Ukraynali miiltecilerin isgiicii piyasast beklentileri: belirleyiciler ve zorluklar

Esra Karapinar Kocag

Arastirma Makalesi

Economic inequality: history, case studies and policies
Iktisadi esitsizlik: tarihi, vaka analizleri ve politikalar

Aras Yolusever

Arastirma Makalesi

Kalkinmaci ag devletinin ekonomi politigi: ABD 6rnegi
Political economy of the developmental network state: the case of the USA

Muhtesem Kaynak

132

154

191



Ekonomi-tek, Cilt 14, Say1 1, 2025, 1-34

Basvuru: 13 Subat 2025 Kabul: 7 Mart 2025 Arastirma Makalesi

Kahramanmaras Depremlerinin Mikro Veriye Dayah
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Oz

Bu calismada, 6 Subat 2023’te meydana gelen Kahramanmaras depremlerinin bolgesel ve
ulusal diizeydeki ekonomik etkileri firma diizeyinde mikro veri kullanilarak incelenmektedir.
Uretimde dogrudan ve dolayli kayiplar, Sanayi ve Teknoloji Bakanhigi Girisimci Bilgi Sistemi
(GBS) verileriyle desteklenen {i¢ farkli hasar senaryosu altinda nicel olarak
degerlendirilmektedir. Bulgular, ekonomik kayiplarin yaklasik %75’inin en ¢ok hasar gdren
Adiyaman, Kahramanmaras, Hatay ve Malatya illerinde yogunlastigini géstermektedir. Uretim
birimleri lizerindeki dogrudan etki sonucunda, 50.000-88.000 arasinda istihdam, 13,7-23,1
milyar ABD dolar1 arasinda net satis ve 2-3,8 milyar ABD dolar1 arasinda dogrudan katma
deger kaybi1 oldugu hesaplanmaktadir. Bu tahminler depremin yarattigi dogrudan katma deger
kaybinin sinirlt kaldigini diisiindiirse de ulasim altyapisindaki hasar ve tedarik zincirindeki
kirilmalar sonucunda ekonomik zarar katlanarak artmakta, tiretim aglar1 araciligiyla ulusal
diizeyde gayri safi yurtigi hasilanin (GSYH) %10’unu asma potansiyeli tasimaktadir.
Calismanin sonuglari, dayanikli yapilara ve altyapiya yatirim, etkilenen sektorlere finansal
destek ve kapsamli afet hazirlik planlarini iceren hedefli iyilesme stratejilerinin 6nemini
vurgulamaktadir.
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Micro Data-Based Economic Impact Analysis of the

Kahramanmaras Earthquakes

Abstract

This study analyzes the regional and national economic impacts of the Kahramanmaras
earthquakes using firm-level microdata. Direct and indirect production losses are evaluated
under three damage scenarios with data from the Entrepreneur Information System (GBS) of
the Ministry of Industry and Technology. The findings show that about 75% of losses are
concentrated in the most severely affected provinces: Adiyaman, Kahramanmaras, Hatay, and
Malatya. As a direct result of damage to production units, there has been a loss of 50.000—
88.000 jobs, $13,7-23,1 billion in net sales, and $2,0-3,8 billion in direct value added. While
direct value-added loss is relatively limited, transportation infrastructure damage and supply
chain disruptions exponentially raise economic losses. Transmitted through production
networks, these effects can exceed 10% of GDP. This research underscores the importance of
targeted recovery strategies, including investments in resilient buildings and infrastructure,
financial support for affected sectors, and comprehensive disaster preparedness plans.

JEL Codes: Q54, D20, H1

Keywords: earthquake, natural disasters, economic impact, supply chain, Turkish
economy
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1. Giris

2023 yilt boyunca Cumhuriyetin 100. yasin1 bircok farkli faaliyetle kutlamaya
hazirlanan Tiirkiye, 6 Subat 2023’te meydana gelen Kahramanmaras merkezli iki biiytlik
depremle sarsildi. 7,7 ve 7,6 biyikliigiindeki bu ardisik depremler, Tiirkiye’nin giiney ve
giineydogusundaki 11 ili etkileyerek, genis bir cografyada resmi rakamlara gore 53.725 kisinin
hayatin1 kaybetmesine ve 107.213 kisinin yaralanmasina yol agt1. Tiirkiye'nin yakin tarihindeki
en yikici felaketlerden biri olan bu depremler, sadece binlerce yapinin yikilmasina ve yiiz
binlerce insanin evsiz kalmasina neden olmadi; ayn1 zamanda deprem bdlgesinin sanayi, ticaret
ve altyapisinda da ciddi tahribatlar yaratarak ekonomide genis ¢apli etkiler dogurdu.

Deprem kusag tizerinde yer almasi sebebiyle Tiirkiye sik sik biiyiik depremlerin yikici
etkisine maruz kalmaktadir. Nitekim, {ilkenin ekonomik merkezi Marmara Bolgesi’nde 17
Agustos 1999°da meydana gelen depremin dnemli ekonomik etkileri olmustur. Buna ragmen,
Tiirkiye’nin 2023 Kahramanmaras depremlerine hazirliksiz yakalanmasini anlamak giictiir.

Depremlerin Tiirkiye ekonomisi iizerindeki etkisini anlamak, hem bolgesel toparlanma
cabalarinin etkinligini arttirmak hem de olast benzer depremler i¢in dayaniklilik stratejileri
gelistirmek adina 6nem arz etmektedir. Bu ¢aligmada, Kahramanmaras depremlerinin bolgesel
ve ulusal ekonomik etkileri mikro veriler kullanilarak incelenmektedir. Depremden etkilenen
illerdeki is giici kayiplari, tiretim duraklamalari, tedarik zinciri aksamalari, net satiglarda
yasanan diislisler ve sektorel hasar dagilimi incelenerek, bu kayiplarin Tiirkiye ekonomisi
iizerindeki toplam etkisi degerlendirilecektir.

Bu calismada, Sanayi ve Teknoloji Bakanligi (STB) Girisimei Bilgi Sistemi’ndeki
(GBS) firma diizeyindeki verileri kullanilarak, cesitli senaryolar altinda ekonomik hasarin
biiyiikliigii tahmin edilmistir. Ornegin, depremin dogrudan etkilerinin yam sira, dzellikle 10 ve
iizerinde calisan1 olan isyerlerindeki hasar oraninin farkli (il ortalamasinin %50, %75 ve
%30’u) varsayildig1 senaryolar ele alinmistir. Bu senaryolar, bolgedeki firmalarin deprem
karsisindaki kirillganligini ortaya koyarken, farkli hasar seviyelerinde toparlanma i¢in gereken
finansal kaynaklarin boyutunu anlamamiza yardimci olmaktadir. Her senaryo, bolgesel
kalkinma i¢in gerekli olan yatirim ihtiyaglarimi farkli perspektiflerden analiz ederek, hangi
stratejik yaklasimlarin bolgesel toparlanmayr hizlandirabilecegine dair 6nemli bulgular
sunmaktadir.

Kahramanmaras depremlerinin ekonomik etkilerini analiz eden bu g¢alisma, sadece
bolgesel kayiplart degil, ayn1 zamanda bu kayiplarin Tiirkiye genelinde yaratabilecegi
potansiyel yayilma etkilerini de ele almaktadir. Ornegin, deprem bdlgesindeki iiretim
kayiplarinin, Tiirkiye’nin diger 6nemli sanayi ve ticaret merkezlerinde zincirleme etkiler
yaratabilecegi ve ulusal diizeyde ekonomik faaliyetleri sekteye ugratabilecegi ihtimali dikkate
alimmaktadir.
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Sonug olarak, bu ¢alisma, Kahramanmaras depremlerinin ekonomik etkilerini mikro
diizeyde inceleyerek, politika yapicilar ve bolgesel kalkinma stratejistleri i¢in dnemli bir bilgi
kaynagi sunmay1 hedeflemektedir. Elde edilen bulgular, afet sonrasi toparlanma siirecine
yonelik kamu yatirimlari, sektorel destekler ve altyapi yatirimlarinin 6nceliklendirilmesine dair
oneriler gelistirilmesine yardimci olacaktir. Ayni zamanda, Tiirkiye nin deprem riski yiiksek
diger bolgeleri i¢in ekonomik dayaniklilik ve hazirlik stratejileri olusturulmasinda yol gosterici
olacak temel veriler saglayacaktir.

Bir sonraki boliimde, uluslararasi ve ulusal diizeyde gerceklestirilen dogal afetlerin
ekonomik etkilerini inceleyen calismalar1 6zetlenerek, mevcut literatiirdeki teorik ve ampirik
yaklasimlar1 ortaya konmaktadir. Boliim 3’te depremden etkilenen illerin niifus, istihdam,
sektor dagilimlar1 ve genel ekonomik yapilarina iliskin temel veriler ve istatistiksel bilgiler
sunulmaktadir. Boliim 4 bu makalenin bel kemigini olusturmaktadir. Bu boliimde, GBS’den
elde edilen firma diizeyinde ve firmalar arast mikro veriler kullanilarak deprem kaynakli
dogrudan maddi hasar, iiretim kayb1 ve tedarik zinciri aracilifiyla yayilan dolayli ekonomik
etkileri ¢esitli senaryolar altinda nicel olarak analiz etmektedir. Boliim 5, makalenin ana
bulgularini ve politika 6nermelerini 6zetlemektedir.

2. Dogal Afetlerin Ekonomik Etkileri: Bir Literatiir Taramasi

Kahramanmaras depremleri gibi biiylik 6lgekli dogal afetler, sadece fiziksel yikim ve
can kaybi ile sinirlt kalmayip, ekonomik ve sosyal etkileriyle de uzun vadeli doniistimlere yol
agma potansiyelini tagir. Literatiirde, boylesi bilyiik afetlerin bolgesel ve ulusal ekonomilere
etkileri cesitli acilardan ele alinmistir. Bu boliimde, ilk olarak bu alanda yayimlanmis
uluslararasi ¢alismalari ve belli basli bulgularini kisaca ele alacagiz. Hemen ardindan, 1999 ve
2023 depremlerinin ekonomik etkileri lizerine ¢caligmalara yer verilmistir.

2.1. Uluslararas1 Calismalar

Botzen vd. (2019), dogal afetlerin dogrudan (6r. miilk hasar1) ve dolayl1 (6r. gayri safi
yurti¢i hasila biiyiimesi, ticaret) ekonomik etkilerini tahmin eden hizla genisleyen literatiirdeki
caligmalar1 ele almaktadir. Bu ¢alismada, dogal afetlerin ekonomik etkilerini incelemek i¢in
kullanilan ana teorik, hesaplamali ve ampirik yontemler sentezlenmis; temel bulgular
Ozetlenmis ve afet etkilerini hafifletmede etkili olan faktorler tartisilmistir.

Dogal afetlerin ekonomik etkisini analiz etmek icin girdi-¢ikti modelleri ve
hesaplanabilir genel denge modelleri kullanilmaktadir. Girdi-¢iktt modelleri, endiistriler
arasindaki bagimliliklar1 ve bir sektordeki aksakliklarin ekonomi genelinde nasil yayildigim
degerlendirirken (Okuyama ve Santos, 2014), hesaplanabilir genel denge (CGE) modelleri
fiyat ve davranigsal ayarlamalar1 dikkate alarak arz ve talep {izerindeki etkileri analiz etme
konusunda daha esnek bir ¢ergeve sunmaktadir (Rose ve Liao, 2005). CGE modelleri ayrica
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piyasa dinamiklerini, vergi politikalarini ve sigorta mekanizmalarinin etkisini de dikkate alarak
ekonomik etkileri daha kapsamli bir sekilde tahmin etmeye olanak tanimaktadir.

Calismalar, dogal afetlerin GSYH, istihdam ve sermaye stokunda ani diisiislere yol
actigin1 gostermektedir. Ekonomik etkiyi anlamak agisindan, dogal afetlerin isgiicii piyasalari,
bolge ekonomileri ve genel ekonomik biiylimeye olan etkileri 6nemli bagliklar arasindadir.
Siddetli dogal afetlerin 6zellikle gelismekte olan ekonomilerde GSYH biiylimesini
yavaslattig1, ihracat ve ithalat hacmini azalttig1 ve ticaret dengesini olumsuz etkiledigi tespit
edilmistir (Felbermayr ve Groschl, 2014).

Hallegatte ve Dumas (2009) dogal afetlerin ekonomik etkilerinin zamansal boyutunu
vurgulamakta, kisa vadede yikim ve biiylik ekonomik kayiplara yol agarken, uzun vadede
yeniden yapilandirma siirecinin daha somutlastirilmis teknik degisiklige yol agtig1 Olciide
ekonomik aktiviteyi tetikleyebilecegini 6ne siirmektedir. Noy (2009), ekonomik yenilenme ve
teknolojik ilerlemenin dolayli olarak tesvik edilmesi gibi dogal afetler sonras1 goriilen uzun
vadeli olumlu ekonomik etkilerin 6zellikle yonetim kapasitesi yiiksek olan ve etkin yeniden
yapilanma politikalar1 uygulayabilen iilkelerde gecerli olduguna dikkat cekmektedir.

Diger taraftan, afetlerin enflasyon, istthdam ve biitce dengesi tizerindeki etkileri de son
yillarda artan bir ilgi gormektedir. Noy ve Nualsri (2011), dogal afetlerin 6zellikle gelismekte
olan iilkelerde kamu maliyesi iizerinde kalici etkiler birakabilecegini, uzun vadeli borg
dinamiklerini degistirebilecegini ve dolayisiyla ekonomi iizerinde kalici olumsuz etkileri
olabilecegini vurgulamaktadir.

Felaketlerin sektorel etkileri lizerine yapilan ¢alismalar kuraklik ve sel gibi afetlerin
tarimsal verimliligi ve hane gelirlerini 6nemli 6l¢lide azaltirken (Pauw vd., 2012), altyap1 ve
ticaret acisindan afetler ulasim aglarin1 bozarak ulusal ve kiiresel tedarik zincirlerinde
aksamalara yol agmaktadir (MacKenzie vd., 2012). Enerji ve sanayi sektorlerinde iiretim
kesintileri yagsanmakta ve elektrik, su gibi temel hizmetlerde aksakliklar meydana gelmektedir.

Dogal afetlerin ve depremlerin bolgesel kalkinma, istihdam, enflasyon ve kamu
maliyesi lizerindeki uzun vadeli etkileri, gelecek calismalar icin 6nemli bir arastirma alani
olarak goriilmektedir. Literatiirde dogal afetlerin ekonomik etkilerini incelemek icin ¢ok sayida
calisma yapilmis ve cesitli yaklasimlar benimsenmistir. Bu g¢ercevede, mevcut literatiirden
elde edilen bulgular, Kahramanmaras depreminin ekonomik etkilerini daha derinlemesine
analiz etmek i¢in onemli bir ¢ikis noktasi sunmaktadir.
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2.2.1999 ve 2023 Depremlerinin Etkileri Uzerine Ulusal Cahsmalar

2023 Kahramanmaras depremleri dncesinde Tirkiye’nin en biiyiikk depremi, {ilkenin
ekonomik merkezi Marmara Bolgesi’'nde 17 Agustos 1999’da gerceklesmistir. Yalova
merkezli 7,4 siddetindeki bu depremde biiyiik bir yikim yasanmis, 17.479 kisi hayatim
kaybetmis ve 43.953 kisi yaralanmistir (OECD, 2000).! Bu bélimde, 1999 ve 2023
Kahramanmaras depremlerinin ekonomik etkileri {izerine ulusal diizeyde hazirlanmis
calismalar ele alinmaktadir.

DPT (1999) 17 Agustos 1999 Marmara depreminin {ilkenin sermaye birikimi
izerindeki dogrudan etkisinin 6,6 ila 10,6 milyar ABD dolar1 arasinda gerceklesecegini tahmin
etmistir. Ote yandan, {iretim {izerindeki olumsuz etkiyle yasanan katma deger kayb1 ve enkaz
kaldirma c¢aligmalarindan kaynaklanan 2 ila 2,5 milyar dolarlik yiik eklenince DPT’nin
ekonomi tizerindeki toplam etki tahmini 8,6-13,1 milyar ABD dolar1 arasina ulagmaktadir.
Tahmin edilen ekonomik etkinin GSYH’ye oran1 %3,4 ile %5,3 arasindadir.?

Ote yandan, Diinya Bankas1 (1999) depremin sermaye birikimi {izerindeki dogrudan
etkisinin 3,1-6,5 milyar ABD dolar1 arasinda ger¢eklesmesini, liretim kayb1 nedeniyle GSYH
tizerindeki etki ve enkaz kaldirma c¢aligmalari igin de 1,8 ila 2,6 milyar dolar arasinda maliyeti
de ekleyince Diinya Bankasi’nin ekonomik etki tahmini 5 ila 9 milyar dolar arasinda
belirlenmistir.

DPT (1999) hasar goren alt ve iist yapilarinin yeniden insa edilmesi siirecinde devlet
biitgesine yaklasik 5,9 milyar dolarlik bir ek yiik gelecegini tahmin ederken, Diinya Bankasi
(1999) tahmini 3,6 ila 4,6 milyar dolar arasinda degigsmektedir.

OECD (2000)’e gore 1999 depremlerinde toplamda 311.693 konut, 46.538 is yeri hasar
gormiistiir. Aradan gegen 25 yil icinde yapr stokunun dayanikliliginda 6nemli bir iyilesme
olmamasi1 ve Marmara depreminden daha siddetli Kahramanmaras merkezli iki depremin aym
giin i¢cinde arka arkaya gerceklesmesi sonucunda gerceklesen yikim ve ekonomi iizerindeki
etki cok daha biiylik olmustur.

Kahramanmaras merkezli depremlere iliskin en kapsamli analiz Birlegsmis Milletler ve
Diinya Bankast’nin da destegiyle, Cumhurbaskanlig1 Strateji ve Biitce Baskanligi (SBB)
tarafindan 2023°te hazirlanan raporda (SBB, 2023) yer almaktadir. Raporda bdlgenin
sosyoekonomik yapisi hakkinda birtakim istatistiklere yer verildikten sonra meydana gelen
depremlere iliskin detayli bir maliyet analizi sunulmaktadir.

SBB (2023)’nin konut sektorii i¢in hesaplamis oldugu toplam maliyet tutar1 66 milyar
ABD dolaridir. Bu maliyet kaleminin biiyiik bir cogunlugunu (54,7 milyar ABD dolar)
kullanilmaz hale gelen konutlarin yeniden insasi olusturmaktadir. Ayrica ilgili kalemde
kullanilmaz hale gelen ahir ve ticarethanelerin yeniden insa maliyeti, az hasarli konutlar igin

! Bu depremden yaklasik ii¢ ay sonra 12 Kasim’da gerceklesen Diizce merkezli 7,2 siddetindeki depremde 894
kisi hayatin1 kaybetmis, 4.948 kisi yaralanmistir (OECD, 2000).
2 TUIK verilerine gore 1999 yilinda GSYH 247,5 milyar ABD dolar1 olarak gergeklesmistir.



Ekonomi-tek, 14(1), 2025 7

onarim yardimi, yikilan konutlarda bulunan esya maliyeti, enkaz kaldirma maliyetleri, gegici
barinma ve konaklama maliyetleri de hesaplamalara dahil edilmistir.

Deprem bdlgesinde bulunan 11 ilde tarihi ve kiiltiirel miras kapsaminda
degerlendirilecek yapilarin da zarar gordiigii tespit edilmistir. Bu yapilarin yani sira tescilli
olmasa da bolgede ikamet eden vatandaslarin sokak, mahalle ve gezinti mekanlar1 gibi
giindelik kiiltiirii olusturan mekanlarin depremlerden etkilendigi vurgulanmistir. Bahsi gecen
iki grup yap1 ve mekanlarin korunma, giiglendirme ve yeniden insasi i¢in hesaplanan maliyet
595,1 milyon ABD dolar tutarindadir.

Hasar tespit calismalarina gore bolgede bulunan saglik tesislerinden, 42 hastane binast
agir ve orta hasarli iken 94 hastane binasinin da az hasarli oldugu ifade edilmistir. Saglik
sektorii icin hesaplanan toplam maliyetin (4,3 milyar ABD dolar1) yarisindan fazlasi (2,4
milyar ABD dolari) ikinci ve iiclincli basamak hastanelerin yeniden insa ve giiclendirme
maliyetleri olusturmaktadir. Ayrica, liniversitelere bagli ve 6zel hastanelerin de yeniden insa,
onarim ve hastane binalarinda bulunan makine ve techizat kalemleri de maliyetlere dahil
edilmistir.

Tablo 1. Depremin Toplam Maliyeti Uzerine Tahminler (Milyar ABD dolar)

Esva Acil
Ozel Kamu Demsi);"ba Uretim- Harcama,
Yazar/Kurum  Konut fsyeri (Ust ve Tagt ¥ Gelir Enkaz  Toplam
Altyap) Kaybi Kayhh  Kaldirma
YS.
SBB
(17/03/2023) 56,9 118 14,8 3,5 7,6 9,0 103,6
Yilmaz
(16/03/2023) 61,9 132 9,0 1.4 17,2 2,0 104,8
Aydin-Oziidogru
(Mart 2023) 44,4 19,0 244 35,0 - 24,0 147,0
TURKONFED
(08/06/2023) 66,2 - - - 17,9 - 84,1
Diinya Bankas:
(20/02/2023) 18 9,7 6,4 - - - 342

Not: SBB hasar tahminlerinde DASK 6demelerinin kamu kesimi tarafindan yapilacagi varsayilmistir.

Tablo 1°de ¢esitli kurum ve arastirmacilarin, Kahramanmaras merkezli meydana gelen
depremlere iligkin konut, altyapi, demirbas, tasit ve isyerlerinin yeniden insa, giiclendirme,
bakim ve onarimlari i¢in yapilan maliyet hesaplar1 6zet bir sekilde verilmistir. Yapilan bu
hesaplamalarda arastirmacilar veri eksiligi sebebiyle bazi varsayimlarda bulunmak durumunda
kalmislardir. Asagida yukarida 6zetlenen calismalarin hangi varsayimlardan hareketle ilgili
hesaplamalar1 yaptig1 detayli bir sekilde agiklanmistir.
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Depremin hemen ardindan dogrudan ve dolayli ekonomik etkileri lizerinde yapilan
calismalardan birisi de Yilmaz (2023)’dir. Bu ¢alismada ulasilan ekonomik etki ve maliyet
verilerinden bir kismi1 Tablo 1’de yer almaktadir. Arastirmanin yapilmis oldugu tarihte heniiz
bina hasar tespitleri sona ermis olmadigindan ilgili donemde agiklanan verilerin dagilimi baz
almarak maliyetler hesaplanmistir. Arastirmada bagimsiz birimlerin yeniden insasinin
metrekare bagina 13 ile 16 bin TL arasinda olacagi varsayilmistir. Buna gore igyerlerinin
yeniden insasi 8 ile 10 milyon TL, orta hasarlilar i¢in 3 ile 4 milyon TL, az hasarli olanlar i¢in
ise 1,5 ile 2 milyon TL arasinda olacagi hesaplanmistir (igyeri bagimsiz birimler i¢in hasar
diizeyine gore bu tutarlarin %10’u alinmistir). Konut bagimsiz birimler i¢in yeniden insa 1,3
ile 1,6 milyon TL arasinda olacagi, binalarda bulunan bagimsiz birimlerin onarim maliyetinin
ise 100 ile 125 bin TL arasinda olacagi kabul edilmistir. Demirbas hesaplamalar1 i¢in her
yikilan evde 80 ile 120 bin TL arasinda, ¢cok hasarli evlerde de 40 ile 60 bin TL arasinda esya
kaybi olacagi varsayilmistir. Ayrica yikilan her binanin altinda bir tasit kaldig1 varsayilmistir.
Aragtirmact yeniden insa edilmesi gereken yapilarin tamaminin 2023 yilinda yapilmasinin
miimkiin olmadigim1 vurgulamig ve dolayisiyla sonraki yillara iliskin kur artigi sebebiyle
maliyetlerde meydana gelecek artisi da hesaplamalarda g6z Oniinde bulundurmustur.
Arastirmada yukarida agiklanan maliyetlerin yani sira deprem bolgesinde faaliyette bulunan
tesislerin iiretiminin 1,5 ile 2,5 ay arasinda duracagi ve bu durumun ulusal gelir {izerinde 7,6
ile 12,6 milyar ABD dolarlik bir etkisi olacagi tahmin edilmistir. Turizm sektoriinde meydana
gelecek olan gelir kayb1 ve arama kurtarma ve enkaz kaldirma maliyetlerinin de dahil edilmesi
ile depremin iilke ekonomisine toplamda 77,4 ile 104,8 milyar ABD dolar1 arasinda bir maliyeti
olacag ifade edilmistir. Bu tutar ulusal gelirin %8,6 ile %11,6’sina tekabiil etmektedir.

Depremin Tiirkiye ekonomisi {iizerindeki etkilerini tahmin etmek amaciyla
gergeklestirilen bir diger calisma da Aydm-Oziidogru (2023)’dur. Arastirmanin yapildig
donemde, heniiz hasar tespit calismalar1 sona ermediginden arastirmaci, Cevre, Sehircilik ve
Iklim Degisikligi Bakanhigi (CSIDB) duyurularindan ve illere gore bina stok, yapi izin
belgeleri ve il niifusunu kullanarak yapmis oldugu tahminler {izerinden yapi maliyetlerini
hesaplamaktadir. Arastirmact maliyet hesaplamalarinda TOKI nin bolgesel ihale bedelini baz
almistir. Buna gore yeniden insa edilecek konut bedeli arsa maliyeti dahil 1,57 milyon TL,
igyeri 5,8 milyon TL ve kamu binalar1 igin ise 24,7 milyon TL’dir. Giliglendirme maliyeti
yeniden insa maliyetinin dortte biri, onarim maliyeti ise giiclendirme maliyetlerinin yarisi
olarak kabul edilmistir. Mal ve tasit kayiplarinda bolgeye kayitli otomobillerin %30’u kayip
olarak hesaplanmaistir. Ortalama bir otomobil fiyatinin 600 bin TL oldugu varsayilmis ve diger
demirbas ve stok kayiplar1 tasit kayiplarina oranlanarak hesaplamaya dahil edilmistir.
Arastirmada bu maliyetlere ek olarak enkaz kaldirma maliyetleri ve gecici barinma, yasam, is
ve istthdam destekleri de goz dniine alindiginda depremin toplam maliyetinin 116 milyar ABD
dolar1 olacag: belirtilmistir.

Tiirk Is Diinyas1 Konfederasyonu (TURKONFED) depremlerin maliyeti ile ilgili
tahminde bulunup raporlayan bir diger kurulustur. TURKONFED (2023)’in yayinlamis oldugu
raporda, meydana gelen depremlerin mali ylikiinii hesaplayabilmek i¢in 2010 yilinda Marmara
Depremi igin yapilan Meclis Arastirma Komisyonu raporunda kullanilan metodoloji baz
alinmaktadir (TBMM, 2010). Rapora gore, yikilan konutlar i¢in 66,2 milyar ABD dolart, ulusal
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gelir kaybr i¢in 13,2 milyar ABD dolar1 ve isgiinii kaybi1 sebebiyle de 4,7 milyar ABD dolar1
olmak tizere toplamda 84,1 milyar ABD dolar tutarinda bir kayip s6z konusudur. Bu tutar
2021 fiyatlart ile GSYH’nin %10,3’iine karsilik gelmektedir.

Diinya Bankasi meydana gelen dogal afetler sonrasinda afetin etkilerini sinirlamak ve
alimmas1 gereken ilk kararlara rehberlik etmesi amaciyla “Afet Sonrasi1 Kiiresel Hasar Tahmin”
(Global Rapid Post-disaster Damage Estimation, GRADE) metodolojisi ile elde edilen ilk
verilere dayanarak uzaktan ve hizli bir sekilde rapor hazirlamistir (Diinya Bankasi, 2023).
Gelistirilen bu yontemde yeniden insa edilecek olan yapilara iligskin briit sermaye stoku odaga
alimmigtir. Raporda meydana gelen afetlerin insani yardim ve afet dolayisiyla iiretime ara
verilmesi gibi sebepler ile olusacak dolayli ve ikincil maliyetler géz ardi edilerek yalnizca
dogrudan maliyetlere yer verilmistir. Yukarida bahsedilen yontem ile yapilan hesaplamalar
sonucunda Kahramanmaras merkezli depremlerin dogrudan maliyetinin, 18 milyar ABD dolar1
konut, 6,4 milyar ABD dolar1 altyap1 ve 9,7 milyar ABD dolar1 konut dis1 yapilar olmak iizere
toplamda 34,2 milyar ABD dolar1 oldugu tahmin edilmistir. Bu tutar GSYH nin %4 {ine
karsilik gelmektedir.

Can (2024) Kahramanmaras depremlerinin ihracat iizerindeki etkisini bolgesel olarak
incelemistir. Arastirmada 2019:1 ile 2023:9 periyodunu kapsayan aylik veriler kullanilarak
sentetik kontrol metodu ile analizler gergeklestirilmistir. Deprem bolgesinde bulunan 11 il
miidahale birimini, kalan 70 il ise dondr birimini olusturmaktadir. Yapilan analiz sonuglarina
gore basta Gaziantep, Hatay ve Kahramanmaras olmak tizere depremlerden kaynakli bolge
ihracatindaki kayip 2,1 milyar ABD dolari tutarindadir. Arastirmact ayn1 donemde Mersin ili
thracatinin yilizde 19,5 artmasinin bolge i¢indeki talepteki kaymalardan kaynaklandigini ifade
etmistir.

Bu calismalara ek olarak literatiirde, 2023 Kahramanmaras depremlerinin sosyal,
ekonomik ve gevresel etkilerine odaklanan ¢aligmalar da yaymlanmistir. Ornegin, 6zellikle
Adiyaman ve Malatya'da is giicii sikintisi, kiiglik isletmelerin zarar gérmesi ve tedarik
zincirlerindeki aksakliklar1 ele alan Dinger vd. (2024), iller arasindaki farkliliklar1 da goz
oniinde bulundurarak, bdlgeye 6zgii iyilesme stratejileri, is giicli politikalarinin giiglendirilmesi
ve siirdiiriilebilir enkaz yonetimini onermektedir. Akdemir vd. (2023) ise 15 kdyde yapilan
anket verilerine dayanarak, Kahramanmaras depremlerinin tarim sektdriinde, insan kayb1 ve
yap1 hasarinin yani sira depo stoklari, traktdr sermayesi ve is giicli gibi tiretim faktorlerinde
kayiplara ve tedarik zincirinde aksamalara yol a¢tigini ortaya koymaktadir.

Ozetlenen aragtirmalar, makro veriler ile meydana gelen depremlerin Tiirkiye
ekonomisine maliyetlerini ¢esitli yontem ve varsayimlar dogrultusunda hesaplamiglardir. Bu
hesaplamalar cogunlukla depremlerin dogrudan maliyetini kapsamakta olup ikincil ve dolayl
maliyetler hakkinda makro verilere dayanan tahminlerden olusmaktadir. Afet sebebiyle
iiretimin durma noktasina gelmesi, firma satislarinda meydana gelecek olan azaliglar ve isgiinti
kayb1 gibi dolayli maliyetler i¢in mikro veriler ile yapilan bir aragtirma bildigimiz kadari ile
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bulunmamaktadir. Bu ¢alismada GBS’de bulunan Tiirkiye’deki tiim firmalar1 kapsayan mikro
veri setinden yararlanilarak meydana gelen depremlerin ikincil maliyeti iizerine ¢esitli
senaryolarin kullanildig: tahminler gergeklestirilmistir.

3. Deprem Bolgesinin Ekonomik ve Demografik Yapisi

6 Subat 2023’te meydana gelen Kahramanmaras merkezli depremler bolgede bulunan
Adana, Adiyaman, Diyarbakir, Elazig, Gaziantep, Hatay, Kilis, Malatya, Osmaniye, ve
Sanlwurfa illerinde etkili olmustur.

Adrese Dayal1 Niifus Kayit Sistemi (ADNKS) verilerine gore iilke niifusunun %16,4’i
deprem bolgesinde ikamet etmektedir. Deprem bdlgesinde bulunan 11 ilin yas gruplarina gore
niifus dagilim1 Tablo 2’de 6zetlenmistir. Tiirkiye’de ekonomik olarak aktif (15-64) niifusun
%15,4’1, bagimli ¢ocuk (0-14) niifusunun %21,5’1, geng (15-24) niifusunun %18’1 ve yash
(65+) niifusunun %12,2’si deprem bolgesinde bulunmaktadir.

Tablo 2: Deprem Bélgesindeki Illerin Yas Gruplarina Gore Niifusu

il 0-14 15-24 15-64 65+ Toplam
Adana 539.247 337.196  1.523.411 211.448 2.274.106
Adiyaman 177.617 104.216 404.271 53.281 635.169
Diyarbakir 571.682 323328 1.140.208 92.990  1.804.880
Elang 125.472 93.264 401.774 64.251 591.497
Gaziantep 663.463 373.459  1.366.161 124.427  2.154.051
Hatay 445.780 265.090 1.102.478 137.785  1.686.043
Kahramanmaras 307.981 193.881 764.905 104.550  1.177.436
Kilis 40.881 27.599 95.119 11.919 147.919
Malatya 176.728 126.831 545210 90.642 812.580
Osmaniye 140.510 87.769 366.904 51.991 559.405
Sanhurfa 833.891 403.597  1.246.531 89.688  2.170.110
Deprem Bilgesi 4.023.252  2.336.230 8.956.972  1.032.972 14.013.196
Tiirkiye 18.735.111 12.949.817 58.092.773  8.451.669 85.279.553

Kaynak: TUIK, ADNKS

Kahramanmarag depremlerinin isgiicli piyasalarina etkisini gérebilmek amaci ile Tablo
3’te deprem bolgesinde ve Tiirkiye genelinde isgiiciine katilim ve istthdam orani sunulmustur.
2022 ve 2023 yillarina ait degerler ile ilgili yillar arasindaki de§isim oranlar1 karsilastirma
yapabilmek amaciyla sunulmustur.
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Tablo 3. Deprem Bélgesi Isgiicii Istatistikleri

Isgiiciine Katilma Oram Istihdam Oram
. Degisim Degisim
il 2022 2023 Oraf (f;,o) 2022 2023 Ommg (f;ﬁ)
Adana 52,1 50,9 23 44,1 43,7 20,9
Adiyaman 51,8 44,9 133 42,9 39,4 8,2
Diyarbalar 40,6 40,8 0,5 35,1 35,9 23
Elizig 45,2 47,1 42 414 433 4.6
Gaziantep 49,1 49,1 0,0 44,9 44,4 1,1
Hatay 50,4 45,1 10,5 43,1 38,0 11,8
Kahramanmaras 49,2 45,6 -7,3 41,8 39,0 -6,7
Kilis 49,4 50,0 12 450 44,6 20,9
Malatya 49,5 46,9 53 459 43,9 4.4
Osmaniye 48,0 473 15 412 39,4 4.4
Sanhurfa 44,3 455 27 40,0 41,0 2,5
Tiirkiye 53,1 53,3 0,4 475 48,3 1,7

Kaynak: TUIK

Isgiiciiniin kurumsal olmayan ¢alisma ¢agindaki niifus icindeki orani isgiiciine katilma
orani olarak tanimlanir (TUIK). Isgiiciine katilma oram, Tiirkiye genelinde 2023 yilinda bir
onceki yila gore artis gdstermektedir. Ote yandan deprem bolgesinde bulunan ve depremden
en fazla etkilenen iller i¢in bu oran diismektedir. Kahramanmaras depremlerinin en fazla
yikima sebep oldugu illerde (Bkz. Tablo 7) isgiiciine katilim oranlar1 da daha az hasar alan
illere gore daha fazla etkilenmistir.

Isgiiciine katilma oranmin bir 6nceki yila gore en fazla diistiigii il 6,9 puan ile
Adryaman’dir. Depremin etkili oldugu diger iller arasinda, isgiiciine katilma oranlarindaki
diisiis sirasiyla Hatay (5,3), Kahramanmaras (3,6), Malatya (2,6), Adana (1,3) ve Osmaniye
(0,7) bulunmaktadir. Deprem bolgesinde bulunan fakat depremden gorece daha az etkilenen
Elaz1g, Kilis, Sanlurfa ve Diyarbakir’da isgiicline katilim orani artar iken Gaziantep’te
herhangi bir degisiklik s6z konusu degildir.

Isgiicii piyasalarina dair 5nemli gostergelerden bir digeri de istihdam oranidir. Istihdam
orani iggiicli piyasasina katilan kisilerin ne kadarinin istihdam edildigini gostermektedir.
Tiirkiye igin bu oran isgiiciine katilma oranma benzer sekilde 2023 yilinda artmaktadir. Ote
yandan deprem boélgesinde bulunan illerin ¢ogu i¢in isttihdam oraninda bir azalma soz
konusudur. Bolgede istihdam oranimnin en fazla diistiigii iller Hatay (4,9), Gaziantep (3,5) ve
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Kahramanmaras (2,9) iken, Osmaniye, Malatya, Kilis ve Adana’da da 2023 yili istihdam
oranlari azalmistir. Sanliurfa, Diyarbakir ve Elazig’in depremlerden nispeten daha az
etkilenmeleri sebebiyle isgiiciine katilma oranina benzer bi¢imde istihdam oran1 da
artmaktadir.

Deprem bolgesinde bulunan ve depremden nispeten daha fazla etkilenen ¢ogu iller igin
isgiiciine katilma orani ve istihdam oraninin azalmasmin farkli sebepleri olabilir. ilk olarak
meydana gelen depremlerin isgiiciine katilim oranlarimi diigiirmesi, depremzedelerin aile
iiyelerini veya yakinlarini kaybetmesi, fiziksel ve psikolojik zarar gormeleri dolayisiyla is
arama ve c¢alisma motivasyonlarinin azalmasi gibi nedenlerden kaynaklanabilmektedir. Afet
sonrasi iyilesme ve toparlanma siireci de bu oran iizerinde olumsuz bir etki yaratmaktadir.

Meydana gelen depremlerde yikilan veya agir ve orta hasarli isyerlerinin bulunmasi ve
dolayistyla da iiretimin azalmasi ve igyerlerinin kapali kalmas1 gibi nedenlerle de istihdam
oran1 diisebilmektedir. Ekonomik toparlanma ve yeniden insa siirecinin sona ermesiyle
istihdam oranindaki azalmanin da zamanla diizelecegi beklenilebilir.

Son olarak meydana gelen depremlerde agir can kaybi ve yiiksek yarali sayisinin yant
sira, deprem sonrasinda bolge disina go¢ etmek zorunda kalan yiizbinlerce depremzedenin
olmasi isgiicli piyasasini etkilemistir.

Tablo 4’te deprem bolgesinde bulunan 11 ilde sektorel dagilim verileri yer almaktadir.
2022 y1l1 i¢in degerlendirildiginde bolgede ekonomik faaliyetler i¢inde imalat sanayi (%24,7),
hizmet (%20,7) ve tarim (%11,6) sektoriiniin dnemli bir agirligi oldugu ifade edilebilir. Ote
yandan deprem bolgesinin, GSYH i¢indeki pay1 son ii¢ y1lda degismemektedir (%9,9). Deprem
bolgesinin GSYH i¢indeki pay1 Tablo 1°de 6zetlenen niifus istatistikleriyle birlikte ele alinir
ise GSYH’nin niifusa orani ile hesaplanan, kisi basina diisen ulusal gelirin, iilke ortalamasinin
altinda seyrettigi goriilmektedir.

Deprem bolgesinde bulunan 11 ilen 2022 ve 2023’te gergeklestirilen ihracat verileri
Tablo 5°te yer almaktadir. 2022 yilinda yapilan toplam ihracatin %10,2’si deprem bdlgesinde
bulunan illerde yapilmistir. Depremin meydana geldigi 2023 yilinda yapilan ihracat degeri bir
onceki yila gore 2,9 milyar ABD dolar1 azalarak 23 milyar ABD dolar1 diizeyinde
gerceklesmistir.

Deprem bdlgesinde bulunan Adiyaman, Diyarbakir, Elazig, Hatay, Kahramanmaras,
Kilis ve Osmaniye’nin 2023 yilinda ihracat paylarinda bir azalma meydana gelir iken Adana,
Gaziantep ve Sanliurfa’nin pay1 artmaktadir. Meydana gelen depremlerde gorece daha az hasar
almig olan illerin ihracatindaki artig, cografi olarak yakin olmasi sebebi ile daha fazla hasar
alan illere olan talepteki kaymalardan olusmasi muhtemeldir. Depremin gegeklestigi 2023
yilinda bolge ihracatinin toplam ihracat i¢indeki pay1 bir 6nceki yila gére 1,2 puan azalarak
%9,0 diizeyinde ger¢eklesmistir.

SBB (2024)’den alinan ve depremden etkilenen 11 ildeki yapilarin hasar durumu Tablo
6’de 6zetlenmistir. Buna gore 263.083 bina yikik, acil yikilacak ve agir hasarli olarak tespit
edilmistir. Onarim ve giliglendirme caligmalariyla yeniden kullanilabilecek orta hasarli bina
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sayist ise toplamda 43.344 adettir. Yayinlanan rapora gore deprem bolgesinde bulunan 168.189
enkaz agirlikli olarak kamu kurumlarinca kaldirilmistir.

Tablo 4. Deprem Bélgesindeki illerin Ulusal Gelirdeki Pay1 (%)

2016 2017 2018 2019 2020 2021 2022

Tarim, Ormancilik ve Balikcihk 10,0 9.9 9.6 10,4 11,3 9.4 11,6
Sanayi 20,3 223 247 243 245 30,1 29.7
Imalat Sanayi 17,0 18,9 20,7 19,4 20,3 258 247
Ingaat 7,7 8,3 6,5 4.8 5,1 5,1 4.8
Hizmetler 18,0 17,7 17,8 18,2 17,4 18,4 20,7
Bilgi ve iletisim 0,7 0,6 0,6 0,6 0,6 0,6 0,5
Finans ve Sigorta Faaliyetleri 1,9 1,8 1,6 1,6 1,8 1,3 1,6
Gayrimenkul Faaliyetleri 7.9 7,2 6,9 6,7 6,1 4.9 3.8
Mesleki, Idari ve Destek Hizmet 4,0 4,0 3,5 3,5 3,2 3,0 2,8
Kamu Yién, Egitim, Sosyal Hizmetler 16,2 15,3 16,8 18,3 17,4 15,3 13,0
Diger Hizmet Faaliyetleri 1,6 1,5 1,6 1,7 1,5 1,3 1,1
Ulusal Gelir (GSYH) 9,6 9,5 9.3 9.4 9.9 9.9 9.9

Kaynak: TUIK

Tablo 5. Faaliyet iline Gore ihracat Degeri ve Pay1

i1 2022 2023 Degisim % Pay % Pay

(Mn. USD) (Mn. USD) (%) 2022 2023
Adana 4.432 4.136 -6,7 17,0 17,9
Adiyaman 210 156 -25,7 0,8 0.7
Diyarbakar 485 318 -34.4 1,9 1.4
Elazg 429 343 -20,0 1,6 1.5
Gaziantep 9.296 9.146 -1,6 35,7 39,5
Hatay 5.856 5.170 -11,7 22,5 22.4
Kahramanmaras 1.774 1.223 -31,1 6,8 5.3
Kilis 203 147 -27,6 0.8 0.6
Malatya 908 802 -11,7 3,5 3.5
Osmaniye 1.956 1.243 -36,5 7.5 5.4
Sanhurfa 455 443 -2,6 1,7 1,9
Bolge Toplam 26.004 23.128 -11.1 10,2 9.0

Kaynak: TUIK
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Tablo 6. Deprem Bolgesinde Yapilarin Hasar Durumu ve Enkaz Sayilar

Acil Agir Orta Az Hasarh Kaldirilan

n Yikik Yikilacak Hasarh Hasarh ve Hasarsiz [ézl;?;
Adana 38 41 3.330 4.087 358.645 517
Adiyaman 6.187 2.327 21.027 4.715 82.775 17.068
Diyarbakr 44 59 5491 2.783 183.712 4.120
Elaznig 58 44 10.671 300 23.646 9.074
Gaziantep 4.126 1.988 14.304 5.513 265.262 11.109
Hatay 13.889 9.041 56.214 13.006 257.403 51.974
Kahramanmarasg 7.490 4436 35721 6.040 181.459 29.326
Kilis 457 151 1.926 488 32.335 1.769
Malatya 5.651 1.841 36.369 2.520 119.157 27.979
Osmaniye 702 531 9.167 1.074 122.840 8.009
Sanhurfa 719 732 8.351 2.818 324.921 7.244
Bolge Toplam 39.361  21.151 202.571 43.344 1.952.155 168.189

Kaynak: SBB (2024)

4. Depremin Ekonomik Aktivite Uzerindeki Etkisi - Mikro Veri

Analizi

Bu ¢alismanin amacinin meydana gelen depremlerin Tiirkiye ekonomisi iizerindeki
etkilerini anlamak oldugunu giriste vurgulamistik. Calismanin bu boliimiinde, Kahramanmaras
depremlerinin dogrudan ve dolayli ekonomik etkileri firma ve firmalar-arasi iliskiler diizeyinde
mikro veriler kullanarak hesaplanmaktadir. Deprem bolgesinde yasanan iiretim ve istihdam
kayiplari, net satiglarda yasanan distisler, stoklarda olusan hasar kaybi, 6denmesinde sikinti
olabilecek kisa ve uzun vadeli borg¢larin biyiikligii ve firmalar arasi tedarik zinciri
aksamalariyla ilgili tahminler olusturulacaktir. Bu tahminler gergevesinde bolgedeki iller ve
sektorlerde olugsan dogrudan ekonomik kayip ve tedarik aglar1 vasitasiyla Tiirkiye ekonomisi
tizerinde olusturdugu dolayli ekonomik etki hesaplanacak ve detayli bir sekilde incelenecektir.

Calismanin bu boliimiinde Kahramanmaras depreminin yol agtig1 ekonomik maliyet 3
asamada hesaplanmaktadir:

1) Tesislerin hasar gormesi sonucunda olusan kayip: Deprem sonucu isyerinin
(yapinin), makine-techizatin ve stoklarin zarar gérmesinden kaynaklanan kayiplardir.

2) Tesislerin hasar gérmesi ve yollarin kapanmasindan dolayi olusan iiretim kaybi
(dogrudan iiretim kayb1): Isyerlerinin makine-techizatinin ve tesislerinin zarar
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gormesinden dolay1 iiretimin durmasi veya azalmasindan kaynaklanan kayiplardir.
Dogrudan tiretim kaybi, depremin hemen ardindan yollarin bir kisminin kapanmasiyla
girdi tedarik edilememesi, nihai iiriinlerin satilamamasi ve c¢alisanlarin igyerlerine
gelememesi sonucu yasanabilecek tiretim kayiplarini da igermektedir.

3) Deprem bolgesindeki firmalarmn tirtinlerini girdi olarak kullanan veya bu firmalara
girdi saglayan firmalarda {iretim zincirlerindeki aksamadan dolay1 meydana gelebilecek
iiretim kayiplar1 (dolayli iiretim kayb1): Depremden etkilenen bolgedeki isyerlerinin ara
mal1 satis1 ve satin alimi yoluyla olusturdugu tedarik ag baglantilar1 tizerinden yasanacak
iiretim kayiplarint géstermektedir.

4.1. Mikro Veri ve Yontem

Mikro veri calismasinda GBS’de yer alan ve Tiirkiye’de faaliyette bulunan tiim
firmalar1 kapsayan veri setinden yararlanilmistir.> GBS veri setinde firmalara ait sektdr ve
bilango bilgileri, ¢alisan verileri, aligveriste bulundugu diger firmalar ve dis ticaret verileri yer
almaktadir. Bu zengin veri seti sayesinde deprem boélgesinde bulunan firmalarin {iretmis
olduklar1 katma deger, yapmis olduklar1 satis, kisa ve uzun donem olmak {izere ticari ve mali
borg¢lar ve ¢alisanlarin maliyetleri TL cinsinden hesaplanabilmektedir.

Analizde yararlanilan net satiglar, maddi duran varliklar, uzun ve kisa dénem mali ve
ticari borglar dogrudan bilancoda yer alan hesaplardan elde edilmistir. Isgiicii maliyeti ve
calisan sayisi ¢alisan veri setinden elde edilmistir.

Yaratilan katma degeri hesaplamak i¢in girdi ve ¢ikt1 hesaplart olusturulmustur. Cikti
verisi, satig ve diger gelirler ile stok degisimlerinden hesaplanmistir. Girdi verisi ise satilan
mamullerin maliyeti, satilan hizmet maliyeti, diger satislarin maliyeti, faaliyet giderleri,
komisyon giderleri, diger olagan gider ve zararlar ile stok degismeleri, amortisman maliyeti ve
isglicli maliyeti verileri kullanilarak bulunmustur. Katma deger, ¢ikt1 ve girdi arasindaki fark
olarak hesaplanmuigtir.

Firmalarin dogrudan maddi hasarinin hesaplanmasi i¢in bina, makine ve teghizat ve
demirbag varliklar1 ile mamul, yart mamul ve ham madde stoklarmin degerinin bilinmesi
gereklidir. Firmalarin sabit varliklar: ile stoklarimin degeri i¢in 2021 yili sonu itibariyle
bilangolarindaki duran varliklarin ve stoklarin degeri kullanilmastir.

Bir firmanin birden fazla ilde isyeri olabilir. Ornegin merkezi Istanbul’da olan bir
firmanin Istanbul ve Diyarbakir’da iiretim tesisleri ve depolar1 bulunabilir. GBS veri setinde

3 Bu calismada ekonomik etki tahminlerinde bilanco verileri kullanildig: igin analizler sadece bilango esasina gére
vergi 6deyen firmalar1 kapsamaktadir. Sahis sirketleri, serbest meslek sahipleri, esnaf ve sanatkarlar, kayit dist
caliganlar ve kamu kuruluglar1 veri olmadigi i¢in analize dahil edilmemistir. GBS kapsaminda olmayan finans ve
sigorta faaliyetleri sektorii de kapsam dis1 tutulmustur.
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bilango verileri firma diizeyinde, ¢alisan verisi ise isyeri diizeyinde bulunmaktadir. Bu nedenle
deprem bolgesindeki isyerlerinin liretim ve varlik degerlerini hesaplamak i¢in, firma
diizeyindeki veriler, isyeri diizeyindeki ¢alisan agirliklar1 kullanilarak isyerlerinin bulundugu
illere dagitilmistir.

Deprem bolgesinde bulunan isyerlerinin her birinin iiretim, satis, istihdam, stok ve diger
acilardan depremden ne kadar etkilendiklerini bilmemiz miimkiin degildir. Ancak, baz1 ek
varsayimlar altinda il diizeyindeki hasar oranlart kullanilarak tiretim birimlerinde depremin
dogrudan ve dolayli olarak yol agtig1 hasar ve ekonomik kayiplar1 hesaplamak miimkiindiir.
Nitekim, Tablo 7’de sunulan deprem bdolgesindeki illerde deprem sirasinda yikilan, yikilacak
olan ve agir hasarli yapilarin oranlar1 yer almaktadir. Yikilan, yikilacak olan ve agir hasarl
yapilarin toplam yap1 sayisina oranini her ildeki iiretim birimlerinde yasanan hasarin bir 6l¢iitii
olarak kullanilmistir.

Tablo 7. illere Gore Yikilan ve Agir Hasarh Yapilarin Oram (%)

Yikilan
yflifll; i:i( Agir hasarh yllulacak,ve I-I':asar'
YA oram yaproram agir hasarh  Diizeyi
yap1 oram
Adiyaman 6,76 17,86 24,62 Yiiksek
Kahramanmaras 4,85 15,36 20,21
Hatay 4,96 14,80 19,75
Malatya 2,66 15,71 18,37
Osmaniye 0,78 5,85 6,64 Orta
Kilis 1,63 4,83 6,46
Gaziantep 1,85 4,44 6,29
Elang 0,09 4,68 4,77
Diyarbakar 0,04 1,53 1,56 Diisiik
Sanhurfa 0,30 0,94 1,24
Adana 0,03 0,12 0,15
Deprem Bélgesi 2,05 7,04 9,09

Not: Deprem bolgesindeki iller igin yikilan, yikilacak ve agir hasarli bina sayis1 CSID Bakani Murat Kurum’un
9 Mart 2023 aksami Habertiirk canli yayminda kamuoyu ile paylastigi tablodan alinmustir. il bazinda toplam bina
sayis1 Aydogdu-Giirbiiz ve Aslan (2023) Tablo 2’den alinmistir.

11 bazindaki verilere gére, toplam yapi stokuna oran olarak alindiginda en biiyiik hasar*
Adiyaman (%24,62), Kahramanmaras’ta (%20,21), Hatay (%19,75) ve Malatya’da (%18,37)
gozlenirken, en diislik hasar da Adana (%0,15), Sanliurfa’da (%1,24) ve Diyarbakir’da (%1,56)

9 <

4 Burada “hasar” ile “yikilan”, “yikilacak olan” ve “agir hasarli” binalarin toplam kastedilmektedir.
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gozlenmektedir. il bazindaki hasar oranina gére Hatay iiciincii sirada yer alsa da Adana’dan
sonra en biiyiik yap1 stokuna sahip olmasi sebebiyle 80,1131 bulan yikilan ve agir hasarli yap1
sayistyla bolgede en biiylik yikimin gerceklestigi il olarak 6ne ¢ikmaktadir. 49,149 yikilan ve
agir hasarli ev sayisiyla ikinci siradaki Kahramanmaras’1 32,882 ile Malatya takip etmektedir.

Analizdeki tiim hesaplamalar, bu ¢alisma yapildig tarih itibariyle (2024 Agustos)
firmalar arasi alig-satis veri setinin oldugu son yil (2021) verileri kullanilarak yapilmistir.
Deprem bolgesinde bulunan iller i¢in hesaplanan maddi hasar tutarlari, 2021 y1l1 ortalama ABD
dolar/TL kuru kullanilarak milyon ABD dolar1 olarak hesaplanmaistir.

Biitiin firmalar depremden ayni oranda etkilenmedigi i¢in il diizeyinde maddi hasar ya
da iiretim kaybi tutarlarina ulagsmak i¢in firma diizeyinde GBS iizerinden ulasilan degisken
degerleri firmanin bulundugu ilin ortalama hasar diizeyi ile agirliklandirilmistir. SBB (2023)
caligmasindaki bulgular dikkate alinarak, ¢alisan sayisi 10’un altinda olan mikro isletmelerin
biiylik cogunlugunun tesislerinin tamaminin konut stogu ile i¢ ice oldugu varsayilmistir. Bu
varsayim altinda, il ortalama yap1 hasar oraninin mikro isletmeler i¢in de gecerli oldugu kabul
edilmistir.

Deprem bolgesindeki hasar diizeyini tahmin edebilmek i¢in olusturulan 10 ve iizerinde
calisgan1 olan diger isyerlerindeki hasar oraniyla ilgili olarak ii¢ farkli senaryo {izerinde
hesaplamalar yapilmistir. SBB (2023), 10 ve iizeri kisinin ¢alistig1 diger isyerlerindeki hasar
oraninin ortalama ilin yap1 hasar oraninin yaklasik %50’si oldugunu tahmin etmistir.> Bu bilgi
1s181nda, temel senaryoda mikro igyerleri disinda kalan diger isyerleri i¢in hasar oraninin ildeki
yap1 hasar oraninin %50’si oldugu varsayilmistir. Daha kotiimser sayilabilecek 2. senaryoda
diger igyerlerindeki hasar oraninin ildeki yap1 hasar oraninin %75°1, daha iyimser 3. senaryoda
ise %30’u kabul edilerek hesaplamalar yapilmistir.

Kullanilan veri seti, firma merkeziyle isyerleri arasinda ayrim yapmaya olanak
tanimaktadir. Yapilan hesaplamalarda, merkezi deprem bolgesi disinda olan fakat deprem
bolgesinde bir igyeri bulunan firmalar da dikkate alinmistir.

Depremin igyerlerinin bulundugu binalar kadar yollara da hasar vermesi kagiilmazdir.
Depremden hasar goren yollarin kapanmasiyla {iretim tesisleri ¢aligabilir durumda olsa bile
firmalar girdi tedariki ve iriinlerini pazara ulastirmada sorunlar yasayacaktir. Deprem etki
analizi, depremin ulagim {izerindeki olumsuz etkisini de dikkate alacak sekilde gelistirilmistir.

Bu boliimde yapacagimiz etki analizi, maddi hasar, anlik iiretim kayb1 ve ag etkileri
olmak iizere ii¢ alt basliktan olugsmaktadir. Analizin bir pargasi olarak gerceklestirilen hesaplar
ve bunlardan hareketle elde edilen bilgi asagida sunulmaktadir.

5 Cografi bilgi sistemleri (GIS) ve uzaktan algilama (RS) teknolojilerini kullanarak Hatay’in Antakya ve Defne
ilgelerindeki ticari isletmelerin %55'inin depremden etkilendigini gosteren Tatar vd., (2024) ¢alismasi da temel
senaryo varsayimini desteklemektedir.
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4.2. Dogrudan Maddi Hasar

Tablo 8’de hasar oranina iliskin ii¢ farkli senaryo altinda, deprem hasarinin bolgedeki
ekonomik faaliyette dogrudan yol agtig1 kayip tahminlerini sunduk. Ug senaryo sonuglarini tek
bir tablo altinda sunmak kaydiyla dogrudan ekonomik kayiplarla ilgili ger¢ekei bir analiz
yapmak miimkiin olacaktir. Ayrica, Tablo 8’de deprem bdlgesindeki illerin, hasar oranina
(yikilan, yikilacak ve agir hasarli yap1 oranlarinin toplamina) gore diisiik (%5 ten kiiciik), orta
(%5’ten biiyiik, %15°ten kiigiik) ve yiiksek (%15°ten biiyiik) hasar gruplarina ayrilmasiyla
toplulastirilmis ekonomik faaliyet kayiplar1 da sunulmaktadir.

Tablo 8. Depremden Kaynaklanan Yikim Sonucu isyerlerinde Olusan Maddi Hasar
(Milyar ABD dolari)

Calisan Katma Maddi Kisa déonemli Uzun dénemli
Net satig degier Ucret Stoklar duran Mali Ticari Mali Ticari

Hasar diizeyi

sayisi

varhk boreg borg borg borg

Senaryo 1
Diisiik 3.884 0,5 0,1 0,02 0,1 0,1 0,03 0,1 0,1 0,01
Orta 13.170 2,7 0,3 0,07 0,5 0.4 0,3 0,5 0,3 0,03
Yiiksek 50.060 7,7 1,3 0,26 1,4 1.4 0,6 1,4 0,9 0,15
Toplam 67.113 10,8 1,7 0,34 2,0 1.9 0,9 2,0 1,2 0,2
(Milyar TL) 97,2 15,1 3,1 17,9 17,0 8,1 18,1 11,1 1,6

Senaryo 2
Diisiik 5.060 0,6 0,1 0,0 0,1 0,1 0,04 0,1 0,1 0,01
Orta 17.451 3,3 0.4 0,1 0,6 0,5 0,4 0,6 0,4 0,03
Yiiksek 65.514 9,7 1,8 0,3 1,7 1,9 0,8 1,7 1,2 0,21
Toplam 88.025 13,5 2.3 0,5 2.4 2.5 1,2 2.4 1,7 0,2
(Milyar TL) 121,2 20,6 4,1 22.0 22,7 11,0 21,8 15,2 2,2

Senaryo 3
Diisgiik 2.943 0,4 0,1 0,01 0,1 0,1 0,02 0,1 0,1 0,01
Orta 9.745 2,2 0,2 0,05 0,4 0,3 0,2 0,4 0,2 0,02
Yiiksek 37.696 6,1 0,9 0,2 1,1 1,0 0,4 1,1 0,6 0,1
Toplam 50.384 8,7 1,2 0,3 1,6 14 0,6 1,7 0,9 0,1
(Milyar TL) 77,9 10,7 2,3 14,6 12,5 5,7 15,1 7.8 1,1

Tablo 8’e gore toplam ekonomik kaybin biiyiik kismi yiiksek hasar grubundaki dort ilde
(Adiyaman, Kahramanmaras, Hatay ve Malatya, bkz. Tablo 8) yogunlasmistir. Bu dort ilin
ekonomik faaliyetteki kayiplar1 bolge toplaminin %70-78’in1 olusturmaktadir.

Deprem bolgesinin isgiicii piyasasinda meydana gelen kayiplar: ele aldigimizda, daha
gercekei oldugunu diislindiigiimiiz birinci senaryo altinda bolgede istihdam kayb1 67 bin kisiye
ulagirken bu kayiplarin %75°i depremden en ¢ok hasar géren dort ilde gerceklesmistir.b Ote
yandan, daha iyimser {i¢lincii senaryoya gore depremin dogrudan hasar etkisinin yol actigi is
kayiplar1 50.384 olurken daha koétiimser ikinci senaryoya gore bu is kayiplar1 88.025°e kadar
cikmaktadir. Bu rakamlar, bolgedeki isgiicii piyasasinin ne derece kirilgan oldugunu ve deprem

® Buradaki degerler yillik verilerden hazirlandigi igin deprem etkisinin bir y1l devam etmesi durumunda yasanacak
kayiplar1 gostermektedir.
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sonrasi toparlanma siirecinin neden bu kadar karmagsik oldugunu gostermektedir. Depremden
en fazla etkilenen bolgelerdeki isyerlerinin hasar gordiiglii icin kapanmasi, ekonomik
toparlanmay1 zorlagtiran temel bir faktordiir.

Benzer bir durum diger ekonomik faaliyet degiskenlerinde de gozlenmektedir. Net
satiglar, katma deger ve stok kayiplarinin biiytikliigli, depremin bdlge ekonomisi iizerindeki
etkisini ortaya koymaktadir. Birinci senaryo varsayimlarina gore, depremde olusan yikimdan
kaynaklanan katma deger kayb1 2021 fiyatlariyla 1,7 milyar ABD dolarina ulasirken, net satis
kayb1 10,8 milyar ABD dolarina, iicret geliri kayb1 340 milyon ABD dolarina, stoklarda olusan
kayiplar ise 2 milyar ABD dolarina ulasmaktadir. Senaryo 2’de (mikro isyerleri disinda kalan
isyerlerindeki hasar oraninin il diizeyindeki hasar diizeyinin %75°1 oraninda oldugu
varsayilmakta), bu kayiplar sirastyla 88.025 kisi, 13,5 milyar ABD dolar1 ve 2,3 milyar ABD
dolarina yiikselmektedir. Bu rakamlar, hasar seviyesindeki kii¢iik bir artisin bile ekonomik
etkilerde biiyiik farklar yarattigini géstermektedir.

Gorece daha kotiimser olan 2. senaryo varsayimlart altinda bile, deprem sonucunda
sadece iiretim tesislerinde olugsan hasar nedeniyle iiretimde yasanan kayip (2,3 milyar ABD
dolar1), maddi duran varliklardaki kayip (2,5 milyar ABD dolar1), kisa ve uzun dénemli borg
O0demelerinde karsilasilacak 6deme giicliikleri (sirasiyla, 3,6 ve 1,9 milyar ABD dolar) Tiirkiye
ekonomisi a¢isindan uygun politikalarla altindan kalkilamayacak bir yiik degildir.

Tablo 8’de ii¢ senaryo altinda depremin dogrudan hasar etkisiyle bolge genelinde ve ii¢
farkli hasar grubuna giren illerde yasanan ekonomik kaybin boyutlarini ortaya ¢ikardiktan
sonra, Tablo 9’da birinci senaryo varsayimlar: altinda deprem yikiminin il bazinda yol agtig1
dogrudan tiretim kayiplariyla ilgili tahminler sunulmaktadir.

Tablo 9’daki verilere gore dogrudan deprem hasar1 nedeniyle en yiiksek is kaybinin
oldugu il (17.889), Hatay’dir. Hatay’dan sonra depremlerin merkez lissii olan Kahramanmarag
(15.651), bolgenin en biiyiik sanayi liretimi kapasitesine sahip Gaziantep (10.890) ve hasar
oraninin yiiksek oldugu Malatya (9.802) gelmektedir. Bu dort ilde deprem hasarinin dogrudan
yol actig1 is kayb1 sayis1 54 bini bulmakta, bu da depremin 11 ilde neden oldugu toplam is
kaybinin %81 ine karsilik gelmektedir.

Hatay, uzun dénemli ticari borg¢lar ve maddi duran varliklar disinda {iretimde yagsanan
maddi kayip agisindan 11 il arasinda 6ne ¢ikmaktadir. Net satislarda 4,3 milyar $ (38,6 milyar
TL), katma degerde 630 milyon $ (5,65 milyar TL) ve stok kaybinda 631 milyon $ (5,7 milyar
TL) ile benzer bir sekilde diger kendisinden sonra gelen ile gore agik ara 6nde bulunmaktadir.
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Tablo 9. illere Gore Depremden Kaynaklanan Yikim Sonucu Isyerlerinde Olusan Maddi
Hasar — Senaryo 1 (Milyon ABD dolari)

Maddi Mali Ticari Mali Ticari
duran borg¢lar borglar borglar borglar
varhklar (kisa) (kisa) (uzun) (uzun)

isyeri Cabgan Net  Katma isgiicii Tesis
sayis1  sayist  satislar  deger maliyeti stok

Adana 40224 245 422 8,9 1,3 72 8 35 8,4 59 03
Adiyaman 6.955 6.717  573,8 117,7 32,8 1543 167 66,9 1266 1378 7.3
Diyarbakir 19218 1217 1326 20,1 56 25,1 228 62 403 12 1,8
Elinig 9315 1.632 1844 297 84 412 48,5 12,5 37,1 454 26
Gaziantep 37.199 10.890 22174 2451 57,2 391,5 3179 2123 4283 2227 228
Hatay 24756 17.889 4.2993 629,6 94,7 6314  537,8 2936 7222 3446 16,3
Malatya 11411 9.802  797,1 136,7 484 2369 182 798 1668 667 68

Kahramanmaras 15.080 15.651 2.002,5 408,7 79,9 382,7 521,7 169,8 372,7 13242 115

Sanhurfa 21773 790  117,1 154 3,6 30,7 146 72 324 5,3 1,4
Kilis 1.848 424 45 9,8 2,1 102 11,3 6,7 10,6 94 05
Osmaniye 6.930 1.856 4062 61,6 9,7 79,6 62,3 41,4 65 56,8 1,8
Toplam 194,709 67.113 10.818 1.683 344 1991  1.894 900 2.010 1.231 177

Analizde kullanilan degiskenlere gore Hatay’dan sonra iiretimde en fazla kayip yasanan
iller olarak Gaziantep, Kahramanmarag ve Malatya One c¢ikmaktadir. Sanayi iliretimi ve
ithracatiyla bolgenin lideri olan Gaziantep’te hasar orani1 gorece diigiikse de sanayi liretiminin
ve istthdamin biiyiikliigii nedeniyle deprem dolayisiyla en ¢ok katma deger ve is kayb1 yasayan
ikinci il konumundadir. Kahramanmaras ve Malatya ise, 6zellikle sanayi iiretimi agisindan
Gaziantep’in gerisinde kalsalar da il diizeyinde yap1 hasar oraninin yiiksek olmasi tiretim, satis,
istthdam ve stok kayiplarinin bu iki ilde de yiiksek olmasina yol agmistir. Benzer bir durum
ekonomik kayiplar agisindan besinci sirada yer alan Adiyaman igin de gegerlidir. Il diizeyinde
depremin yarattig1 hasar oranlarinin ve iiretim ve istihdaminin gorece diisiik oldugu Kilis,
Sanlwurfa, Diyarbakir’da ise diger illere kiyasla daha diislik tiretim ve istihdam kayiplar
yasanmistir.

Analizde kullandigimiz senaryo 2’de biiyiik firmalardaki kayip orani bulunduklari
ildeki hasar oraninin %75’ine esit iken mikro firmalardaki kayip oraninin bulunduklar: ildeki
hasar oranina esit (yani %100°’l) oldugu varsayilmistir. Daha once agiklanan hesaplama
yontemleri degismeksizin yalnizca senaryo degisikliginden etki katsayisinin farklilagmasi
sonucu meydana gelen maddi hasar, deprem bdlgesinde bulunan iller diizeyinde Tablo Ek.1°de
sunulmustur. Tablo Ek.1°de goriilecegi gibi etki katsayisinin yiiksek olmasi nedeniyle ikinci
senaryo varsayimlari altinda ortaya ¢ikan toplam hasar Tablo 9’daki senaryo 1 varsayimlari
altinda elde edilen hasar tahminlerine gore daha yiiksektir.

Depremin yol actig1 igyerlerindeki hasar nedeniyle yasanan ekonomik kayiplar iller
bazinda inceledikten sonra, bir sonraki agamada bu kayiplarin boyutlarini sektdrler bazinda ele
aliyoruz. Senaryo 1 varsayimlari altinda sektdr bazinda meydana gelen ekonomik kayip
tahminleri Tablo 10a ve 10b’de yer almaktadir.
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Tablo 10a. Sektérlere Gore Depremden Kaynaklanan Yikim Sonucu Isyerlerinde
Olusan Maddi Hasar — Senaryo 1 (Milyon ABD dolari)

Maddi Mali Ticari Mali  Ticari
duran borglar borg¢lar borg¢lar borglar
varhklar (kisa) (kisa) (uzun) (uzun)

Isyeri Calgan Net Katma Isgiici  Tesis
sayisi sayis1  satislar  defer maliyeti stok

Ana metal 597  1.684 1.082,9 2773 166 1774 1389 932 1091 91,9 0,8
Tekstil 5.457 11.584 1.147,2 2772 64,5 2555 3103 2099 217 2677 8,7
Ticaret 81.854 14.748 43171 2656 68,9 7733 2396 160 868,7 1055 18
Elektrik-gaz 1.500  1.075 4933 1759 89 163 2448 47,7 90,5 180 70,2
insaat 25.546 8239  633,7 1492 35 207,6 2165 69,8 1839 1149 15,2
Ulasim 19.779 5476 6933 1139 255 67,7 1899 538 1162 1394 4,1
Metal esya 2.696 1.399 2661 534 7,7 54,6 352 356 349 156 0,8
Maden 1.030 852 151,6 52,8 6,7 19,3 92,5 13,5 30,1 78 46,5
idari hizmetler 7.445 4165  222,7 513 22,5 40, 49,1 31 32,9 449 2,3
Gida 4707 2184 3569 364 10,8 117,5 57,2 49,9 581 382 1,4
Kagit-baski 844 530 844 286 3156 26,8 86 13,1 9,8 0,2
Mineral 1.392 850 86,9 21,7 5,2 22 40,3 18,5 22,9 384 0,7
Kauguk-plastik 1.766 908  120,9 20,1 48 296 28 21,6 299 12,6 1,4
Kimya 890 359 83,0 18,1 23 173 245 10,5 19,5 14,9 1,6
Saglik 2.627 1.770 387 16,4 8,7 5.3 17,6 2,2 8,2 6,8 0,4
Ara Toplam 158.130 55.822 9.779,0  1.558 291 1.819 1711 826 1.835 1159 172

Tablo 10a ve 10b’ye gore sektor bazinda en biiylik hasar ana metal, ticaret, tekstil,
elektrik-gaz dagitimi, insaat ve ulasim sektorlerinde yasanmustir. Bolgede az sayida isyeri ve
calisan ile faaliyette bulunan ana metal sektoriinde maddi hasardan kaynaklanan katma deger
kayb1 277,3 milyon ABD dolar ile bolgedeki sektorler arasinda en biiyiik katma deger kaybi
olarak one ¢ikmaktadir.

Ote yandan, ticaret ve sanayi gibi temel sektdrlerdeki yiiksek maddi kayiplar, bolgedeki
ekonomik faaliyetlerin yeniden canlanmasi i¢in ciddi yatirimlar ve uzun vadeli destekler
gerektirmektedir. Ozellikle ana metal, tekstil ve gida sektdrlerinde yasanan kayiplar hem
ithracat gelirlerini hem de yerel tiiketim ve tedarik zincirlerini olumsuz etkileme potansiyeline
sahiptir. Bu tablolar, bolgesel ekonominin toparlanmasi i¢in her bir sektoriin hedeflenmis bir
yaklagimla desteklenmesinin 6nemini gostermektedir.

Kahramanmaras depremlerinde 277,2 milyon dolarlik katma deger kaybi, 11.584
etkilenen calisan sayis1 ve 427 milyon dolarlik ertelenmek zorunda kalan kisa vadeli borg
yiikiiyle ikinci sirada bulunan tekstil sektorti, 310,6 milyon dolarla maddi duran varlik kayb1
acisindan en ¢ok etkilenen sektor olmustur. Bu rakam, Tiirkiye’nin 6nemli bir tekstil iiretim
merkezi olan Gaziantep ve Kahramanmaras’ta depremden hasar goren sirket sayisinin
fazlaliginin bir sonucu olabilir.
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Tablo 10b. Sektorlere Gore Depremden Kaynaklanan Yikim Sonucu Isyerlerinde Olusan
Maddi Hasar — Senaryo 1 (Devam) (Milyon ABD dolar1)

Maddi Mali Ticari Mali Ticari
duran borglar borglar borg¢lar borglar
varhklar (kisa) (kisa) (uzun) (uzun)

Isyeri Calsan Net Katma Isgiici  Tesis
sayisi sayis1  satislar defer maliyeti stok

Otel-lokanta 6.686  2.377 76,0 15,7 85 162 32,5 10,5 15 10,1 0,4
Tarim 3.936 627  112,7 14,8 2,8 454 354 12,8 376 102 0,6
Mesleki hizmetler ~ 7.059  1.266 77,0 14,5 62 19,1 20,7 44 26, 14 0,9
Diger hizmetler 2.105  1.514 31,7 12,6 8,7 9,1 7,1 1,3 7,6 1,6 0,1
Egitim 2911 1.772 17,8 9,8 6,2 1,6 11 1,3 2,7 2,3 0,1
Diger imalat 2.099 514 53,4 9,8 3,1 192 12,7 43 149 5.4 0,7
Finans 2.459 450 4370 9,7 3 6,6 3.8 23 13,5 0,6 0
Diger makina 1.323 516 51,8 7,2 2,6 146 7.8 42 143 3 0,4
Haberlesme 1.774 381 20,7 7,1 2,3 2,5 4 2,6 43 8.3 0,6
Agag 2.304 743 60,2 6,2 32 166 9,4 34 143 3.3 0,2
Su-atik 596 330 29,5 5.6 1,9 2,5 5,2 1 5.8 1,3 0,2
Ulasim arag 296 228 24,4 3,5 1,2 6,8 10,9 1,3 4,7 5,2 0
Elektrik makina 512 138 17,9 3,2 0,7 5,1 3,3 2,4 5.8 1,5 0,1
Konut 1.447 219 16,2 2,9 1,4 4 15 0,7 5.5 4,5 0,1
ilag 77 26 3,8 1,2 0,1 0,3 1,4 0,2 0,6 0,3 0
Eglence 875 166 4,9 1 0,6 1,4 2,2 0,4 1,7 0,5 0
Elektronik 120 25 3,9 0,5 0,1 0,5 0,3 0,3 0,8 0,1 0
Toplam 194.709 67.113 10.818  1.683 344 1.991 1.894 900 2.010 1231 177

Depremden hasar goren 81.854 isyeri ve 14.748 etkilenen c¢alisan sayist ile birinci
sirada yer alan ticaret sektorii, 265 milyon dolarlik iiretimde katma deger kaybiyla {igiincii
sirada yer almaktadir. Is yeri sayisina gore etkilenen calisan sayisinin diisiikliigii ticaret
sektoriindeki firmalarm biiyiik bir ¢ogunlugunun mikro firma oldugunu gostermektedir.
Ticaret sektorii, net satis kayb1 (4,3 milyar ABD dolar1), tesis stok hasari (773,3 milyon ABD
dolar1) ve ertelenmek durumunda kalan kisa vadeli mali ve ticari bor¢lar toplamiyla (1,03
milyon ABD dolar1) da ilk sirada yer almaktadir. Ticaret sektoriindeki kayiplarin bu kadar
bliyilk olmast agirhikli olarak mikro isletmelerden olusan ticaret sektoriiniin sehir
merkezlerinde, konut ve diger yapilarin oldugu bdlgelerde yerlesmis olmasidir.

Insaat ve ulasim depremden etkilenen isyeri ve ¢alisan sayis1 ve yasanan iiretim kaybi
acisindan One ¢ikan diger iki sektordiir. Her iki sektoriin de bolgedeki faaliyetleri agirliklh
olarak mikro firmalar tarafindan yiiriitiilmektedir. Bolgedeki firma sayisi agisindan ikinci
sirada yer alan, katma deger kayb1 agisindan ise besinci sirada yer alan insaat sektorii, maddi
duran varlik kayb1 agisindan dordiincii sirada yer almaktadir. Deprem sonrasi bolgede 650 bin
konut insa edilecegi icin sadece bolgedeki degil iilke capinda insaat firmalar1 agisindan 6nemli
bir gelir kapist acilmis oldu.

Deprem hasarindan kaynaklanan kaybin gorece diisiik oldugu ve Tablo 10b’de yer alan
sektorlerin biiyiik bir kisminin hizmet sektorleri oldugunu vurgulamak gerekir. Bu sektdrlerin
yani sira ilag, elektronik, elektrikli makina ve ulagtirma araglar1 gibi, bolgede gorece diisiik bir
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varliga sahip olan ileri teknolojiye sahip sanayi alt sektorleri de depremden daha az etkilenen
sektorler arasinda bulunmaktadir.

4.3. Dogrudan Uretim Kaybi

Tablo 11, Tablo 8’den farkli olarak, depremde yapilarin yikilmasinin yol agtigi
kayiplarin yani sira yollarin kapanmasindan da kaynaklanan {iretim, satig, istthdam ve
digerlerinden olusan ekonomik faaliyet gostergelerindeki degisimi gostermektedir.

Deprem etki analizi, depremin ulagim iizerindeki olumsuz etkisini de dikkate alacak
sekilde gelistirilmistir. Bu ¢ercevede yol hasar orani, senaryo 1'de her ildeki ortalama yap1
hasar oraninin 1/4'i, senaryo 2'de 1/3'ii (Istanbul tahmini), senaryo 3’te 1/6's1 varsayilmistir.

Tablo 11. Depremden Kaynaklanan Yikim ve Yollarin Kapanmasi Sonucunda Uretimde
Dogrudan Kayiplar (Milyar ABD dolar1)

Katma .. Kisa donemli Uzun donemli
Hasar diizeyi Net satig Ucret
deger Mali borg licari bor¢  Mali borg Ficari borg

Senaryo 1
Diisiik 4,33 0,88 0,17 0,42 0,83 0,85 0,19
Orta 4,91 0,53 0,12 0,50 0,94 0,55 0,04
Yiiksek 8,95 1,45 0,26 0,73 1,43 0,77 0,03
Toplam 18,19 2,86 0,55 1,65 3,20 2,17 0,26

(Milyar TL) 163,34 25,67 4,91 14,84 28,76 19,50 2,32
Senaryo 2
Disiik 5,69 1,19 0,22 0,57 1,09 1,14 0,27
Orta 6,21 0,70 0,15 0,67 1,19 0,74 0,05
Yiiksek 11,19 1,92 0,34 0,97 1,72 1,03 0,04
Toplam 23,09 3,81 0,72 2,21 4,01 2,91 0,35

(Milyar TL) 207,38 3425 6,48 19,83 35,97 26,17 3,17
Senaryo 3
Diisiik 3,08 0,61 0,12 0,29 0,59 0,59 0,12
Orta 3,68 0,37 0,08 0,34 0,71 0,37 0,03
Yiiksek 6,92 1,02 0,19 0,52 1,16 0,53 0,02
Toplam 13,68 1,99 0,39 1,14 2,46 1,50 0,18

(Milyar TL) 122,85 17,90 3,50 10,28 22,09 13,45 1,57

Senaryo 1’de yollarin kapanmasinin toplam katma deger kaybi 1,7 milyar ABD
dolarindan 2,9 milyar ABD dolarina yaklasik 1,2 milyar ABD dolarina arttirdig1 hesaplanirken,
senaryo 2’de bu fark 1,5 milyar ABD dolarma yiikselmekte, senaryo 3’te ise 0,8 milyar ABD
dolarina diismektedir.

Ote yandan, yollarin kapanmasi nedeniyle karsilasilan ek katma deger kayb1 gorece
diistik olsa da net satislardaki kayiplar ¢ok daha biiyiiktiir. Senaryo 1’de yollarin kapanmasi
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nedeniyle depremin yol actig1 net satis kayiplart senaryo 1 altinda 10,8 milyar ABD dolarindan
18,2 milyar ABD dolarina yaklasik 7,4 milyar ABD dolar1 artmaktadir. Senaryo 2 altinda
yollarin kapanmasindan dolay1 yasanan net satis kaybi yaklasik olarak 8,6 milyar ABD
dolarina ulasmaktadir.

Yollarin kapanmasindan kaynaklanan ek kayiplar1 il hasar gruplar1 agisindan
inceledigimizde en 6nemli etkinin diisiik hasar gruplarinda ortaya ¢iktigin1 goriiyoruz. Bu
grupta yollarin kapanmasiyla birlikte katma deger kayiplar1 0,1 milyar ABD dolarindan 0,9
milyar ABD dolarina yiikselirken, orta hasar grubunda 0,3 milyar ABD dolarindan 0,5 milyar
ABD dolarina, yiiksek hasar grubunda ise 1,3 milyar ABD dolarindan 1,4 milyar ABD dolarina
bir artis gozlenmektedir.

Yiiksek hasarli illerde, depremin dogrudan yikim etkisiyle iiretim ve satislardaki
diisiisiin yiiksek olmasi, yollarin kapanmasimin hali hazirda ciddi boyutta diisiis yasanan
ekonomik faaliyet tizerindeki etkisini sinirlamaktadir. Benzer bir durum orta hasarli illerde de
gozlenirken, diisiik hasarli illerde gorece az olan depremin dogrudan yikim etkisi yollarin
kapanmasiyla iiretim, satig ve istihdam tizerinde daha ciddi bir etki yaratmaktadir.

Bu analiz, deprem sonrasi ulasim altyapisinin bozulmasinin 6zellikle dogrudan hasarin
diisiik oldugu illerde ekonomik etki i¢in ne kadar kritik oldugunu gosteriyor. Yollarin
kapanmasi, iiretim tesislerinin ¢alisabilir durumda olsa bile girdi tedariki ve {iriin dagitimi
stireclerini sekteye ugratmistir. Boylece, yollarin kapanmasi nedeniyle yasanan kayiplarin
sadece yerelde degil, ulusal capta tedarik zincirlerinde de kiiclik de olsa etkisi oldugunu
gostermektedir.

4.4. Uretim Aglar1 Uzerinden Dolayh Uretim Kaybi

Su ana kadar sadece depremin dogrudan etkileri ve yollarin kapanmasinin etkilerini
dikkate aldigimiz analiz c¢ergevesinde depremin ekonomik faaliyetler {izerindeki etkisinin
ulusal gelire oran olarak olduke¢a kisitli kaldigi sonucuna ulastik. Ancak bélgedeki firmalarin
hem ara mal1 Uireticisi hem de ara mal1 alicis1 olarak {ilke ¢apindaki tedarik zincirinin bir pargasi
olmasi sebebiyle, bolgedeki iiretim tesislerinin ve yollarin depremden zarar gérmesinin, ulusal
tedarik zincirlerini de olumsuz etkilemesi ve ulusal boyutta dolayli ekonomik kayiplara yol
acmasi beklenir.

GBS’deki firmalar aras1 iiriin alim ve satimiyla ilgili verileri kullanarak bolgede ortaya
cikan Uretim kaybimin iilkenin geri kalanina ileri-geri baglantilariyla nasil yayildigim
hesaplamak miimkiindiir. Ilk olarak, bolgedeki iiretim ve satistaki diisiisiin girdi-cikt1
baglantisiyla bolge disina birincil dolayli etkisini hesapliyoruz. Bdélgeden tedarik etmek
istedikleri girdilere ulasamayan iilke ¢apindaki iireticilerin iiretim ve satiglarinin azalmasi
nedeniyle onlarin bolgedeki ve iilkenin geri kalanindaki sirketlere iiriinlerini ulagtiramamais
olmas1 sebebiyle iiretim ve satiglardaki diisiis tiretim lizerindeki ikincil dolayl etki olmaktadir.
Benzer sekilde bu etkilesimi bir faz daha siirdiirmek ve tigiinciil dolayl etkileri de hesaplamak
mimkiindiir.
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Bu caligmada kullanilan GBS verileri, yalnizca bilango esasina gore vergi veren
firmalar1 kapsadigi i¢in, hesaplanan degerler gergek ekonomik maliyeti tam olarak
yansitmamaktadir. Baska bir deyisle, TUIK’in ¢ok daha kapsamli olarak hazirladig1 ulusal
hesaplar veri setinden elde edilen toplam katma deger ile GBS’den hesaplanan katma deger
arasinda dogal bir fark bulunmaktadir.

Bu farkin temel nedeni, veri setlerinin kapsamindaki farkliliklardir:

a. Kapsanan Sektédrler: TUIK’in GSYH verilerinde yer alan tarim ve kamu sektorleri,
GBS veri setinde bulunmamaktadir.

b. Firma Kapsami: Bilango vermeyen firmalar (6rnegin, esnaf ve sanatkarlar) GBS veri
setine dahil edilmemistir.

c. Vergi ve Fiyatlandirma Farkliliklari: GBS verileri, iiriin izerindeki vergileri (KDV ve
OTV) igermediginden, fiyatlandirma agisindan farkliliklar olusmaktadir.

d. Kayit Dis1 Ekonomi: GBS veri setinde kayit dis1 iiretime iliskin herhangi bir bilgi yer
almamaktadir.

Bu farkliliklar nedeniyle, GBS veri setinden elde edilen katma deger biiyiikligi,
TUIK in ulusal gelir hesaplamalarmdan elde edilen katma deger biiyiikliigiine kiyasla énemli
Olcilide daha diisiik kalmaktadir.

Bu cercevede, Tablo 12, GBS veri setinden ve TUIK ulusal hesaplar veri setinden elde
edilen katma deger verilerini ulusal diizeyde ve deprem bolgesi, Marmara bolgesi ve diger
bolgeler diizeyinde sunmaktadir. Tabloya gore, deprem bolgesindeki 11 ilin toplam katma
degerinin yalnizca %31,2’si GBS verilerinde yer almaktadir. Marmara Bdlgesi'nde bu oran
%49,8, diger bolgelerde ise %37,4 olarak hesaplanmistir. Bu bulgular, GBS verilerinin sektorel
ve firma kapsamindaki eksiklikler nedeniyle ulusal hesaplar ile birebir Ortlismedigini ve
ozellikle deprem bodlgesinde daha diisiik bir kapsam sundugunu gostermektedir.’

" TUIK tarafindan yayimlanan Hane Halk: Isgiicii Anketi (HHIA) galisan verileri il diizeyinde degil NUTS 2 bolge
diizeyinde yayinlanmaktadir. Bu verilere gore, 2021 yilinda Adana ve Diyarbakir disinda deprem bolgesinde 9 il
icine alan TR63 (Hatay, Kahramanmaras, Osmaniye), TRC1 (Gaziantep, Adiyaman, Kilis) ve TRC2 (Sanliurfa,
Diyarbakir) bolgelerinde calisan kisi (kayit disi, tarim, devlet vb. dahil) sayisit 2 milyon 682 bin iken, GBS
verilerine gore deprem bolgesindeki 11 ilde galisan kisi say1s1 337 bindir. Bu ¢er¢evede, GBS/TUIK ¢alisan sayisi
orant %12,57°dir. Calisan sayis1 bakimdan GBS’nin kapsayiciligi katma degere gore daha diistiktiir.
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Tablo 12. Deprem Béolgesi, Marmara Bolgesi ve Tiirkiye’de Uretilen Katma Deger (2021)

Bolge Katma deger Oran (%) Uyarlama
(milyar TL) (milyar dolar) Katsayisi*
GBS TUIK GBS TUIK GBS/TUIK
Deprem bolgesi** 223,0 7149 24,8 79,6 31,2 3,21
Marmara*** 1.644,6 3.300,8 183,1 367,5 49,8 2,01
Diger 1.212,4 3.240,4 135,0 360,8 37,4 2,67
Toplam 3.080,0 7.256,1 3429 8079 42,4

Kaynak: TUIK ve GBS (yazarlarin hesaplarr)

* Uyarlama katsayisi, TUIK tarafindan yayimlanan bdlge GSYH'sinin GBS’den elde edilen toplam bdlge katma
degerine oranidir.

** Deprem bolgesi: Adana, Adiyaman, Diyarbakir, Elazig, Gaziantep, Hatay, Kahramanmaras, Kilis, Malatya,
Osmaniye, Sanliurfa

*#* Marmara bolgesi: Balikesir, Bilecik, Bursa, Canakkale, Edirne, Istanbul, Kirklareli, Kocaeli, Sakarya,
Tekirdag, Yalova

Tablo 12°de son siitunda, TUIK tarafindan yaymlanan bdlge GSYH'sinin GBS den elde
edilen toplam bolge katma degerine boliinmesiyle elde edilen uyarlama katsayisi
sunulmaktadir. Calismanin geri kalaninda yapilacak depremden kaynaklanan katma deger
kayb1 hesaplarinda, GBS verileriyle elde edilecek biiytikliikleri bolgelerin Tablo 12°de
paylasilan uyarlama katsayilartyla carpmak suretiyle TUIK ulusal hesaplar verileriyle
karsilastirilabilir katma deger kaybi verilerine ulasilacaktir.

Tablo 14°te depremin sadece dogrudan bolgedeki etkilerinin disinda iilkenin geri kalani
iizerinde ulusal tedarik zincirleri lizerinden birincil, ikinci ve tiglinciil diizeyde dolayh etkileri
de dikkate alinmis, katma deger kayiplar1 hesaplanmistir.

Senaryo 1 varsayimlart altinda, dogrudan etki sonucunda yasanan katma deger kaybi1
deprem bolgesinin gelirinin %8,6’sina esitken, sirket merkezleri Marmara ve Tiirkiye nin diger
bolgelerinde olan sirketler tizerindeki etkileri de dahil ettigimiz zaman ulusal gelirin sadece
%1,1’ine karsilik gelen 8,5 milyar ABD dolarina esittir. Kotlimser ve iyimser senaryolara gore
ise dogrudan etki nedeniyle yagsanan katma deger kaybi sirastyla 11,4 ve 5,9 milyar ABD dolari
(GSYH’nin %1,4°1 ve %0,7’s1) olarak gerceklesmistir.
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Tablo 13. Ag Etkilerinden Dolay1 Katma Deger Kayiplar1 (Ulasim Etkisi Dahil)

Bilge Dogrudan Dolayh
Birincil Ikincil Uciinciil
Senaryo 1 Kayip oram (%)
Deprem Bolgesi 8,6 13,9 23,1 37.3
Marmara Bolgesi 0,2 0,8 2,3 5,6
Diger 0,2 1,0 2.9 6,9
Tiirkiye 1,1 2,2 4,6 9.3
Kayip degeri, yillik, milyar dolar
Deprem Bolgesi 6,9 11,1 18,4 29,7
Marmara Bélgesi 0,8 3,0 8,4 20,7
Diger 0,9 3,7 10,3 24,7
Tiirkiye 8.5 17,8 37,2 75,1
Senaryo 2 Kayip oram (%)
Deprem Bolgesi 11,5 17,8 28,7 44 4
Marmara Bélgesi 0,3 1,1 3,0 7,2
Diger 0,3 1,4 3,7 8,7
Tiirkiye 1.4 2,9 5,8 11,5
Kayip degeri, yillik, milyar dolar
Deprem Bolgesi 9.1 14,2 229 35,4
Marmara Bélgesi 1,1 3,9 10,9 26,3
Diger 1,2 5,0 13,4 31,5
Tiirkiye 11.4 23,1 47,2 93.1
Senaryo 3 Kayip oram (%)
Deprem Bolgesi 6,1 10,2 17,7 29,6
Marmara Bélgesi 0,2 0,6 1,7 4,2
Diger 0,2 0,7 2,1 5,1
Tiirkiye 0,7 1,6 34 7,1
Kayip degeri, yillik, milyar dolar
Deprem Bolgesi 48 8,1 14,1 23,6
Marmara Bélgesi 0,6 2,1 6,2 15,5
Diger 0,6 2.6 7,5 18,4
Tiirkiye 5.9 12,9 27,7 57.5

27

Bolge ekonomisinin ulusal gelirden aldigi %10’luk paya bakarak depremin {ilke
capindaki dolayli etkisinin de gorece diisiik olacagi sonucuna varabiliriz. Ancak, Tablo 13’teki
son {i¢ slituna baktigimiz zaman depremin tedarik zinciri {izerinden iilke ekonomisi iizerindeki
dolayli etkisinin katlanarak arttigin1 gormekteyiz. Depremin bolgedeki iretim tesislerine
verdigi hasarin boyutu ve kaybolan iiretim degerine esit olan dogrudan etkisi ulusal gelirin
%1,1°1 iken birincil dolaylh etkisi %2,2’y1 (17,8 milyar ABD dolar1), ikincil dolayli etkisi
%4,6’y1 (37,2 milyar ABD dolar), ve iiciinciil dolayli etkisi %9,3’1 (75,1 milyar ABD dolari)

olarak karsimiza ¢ikmaktadir.
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Dolayl etkilerin bolgesel boyuttaki iiretim kayiplar1 da toplamla birlikte katlanarak
artmaktadir. Ug senaryo ¢ercevesinde de depremin Marmara bolgesi ve diger bolgelerde yol
actig1 dogrudan katma deger kaybi (bolgede tesisleri bulunan igyerlerinin iiretim kaybi) o
bolgelerin ulusal gelirlerine oran olarak %0,2-%0,3 gibi ¢ok kiigiikk bir oranda
ger¢eklesmektedir. Ancak, tedarik zincirleri lizerinden katlanarak artan dolayli etkileri de
dikkate aldigimizda bu bolgelerdeki katma deger kayiplari {i¢iincii asamada sirastyla %5,6 ve
%6,9’a kadar ¢ikmaktadir.

Dolayli etkinin 6zellikle ikincil diizeyde kalabilecegi argiimani ileri siirtilebilir. Ancak,
o durumda bile birinci senaryo altinda {ilke capindaki iiretimde katma deger kaybinin 37,2
milyar ABD dolar ile ulusal gelirin %4,6’sina ulastig1 goziikkmektedir. Daha k&tiimser olan
senaryo 2’ye gore lretimdeki katma deger kayb1 47,2 milyar ABD dolar ile ulusal gelirin
%S5,8’1 gibi azimsanamayacak diizeydedir. En kotii senaryo altinda tgiinciil diizeyde dolayl
etkileriyle birlikte katma deger kayb1 93,1 milyar ABD dolarina ulagmaktadir.

Tablo 13 verileri ¢ergevesinde yaptigimiz analiz, ulusal diizeydeki iiretim ve tedarik
zincirinin bolgesel diizeyde olusabilecek soklara karsi ne kadar hassas oldugunu ve bu tiir
afetlerin genis c¢apli ekonomik etkiler yaratabilecegini agik¢a gostermektedir. Depremin
etkileri, dogrudan hasarlarla sinirli kalmamus, iiretim aglarinin katkisiyla diger bolgelerdeki
iireticileri de etkilemistir. Ote yandan, ikinci ve iigiincii senaryolar altinda elde edilen dolayli
etkilerden kaynaklanan ulusal ve bolgesel diizeydeki katma deger kayiplart yukarida
aktardigimiz birinci senaryo tahminlerinin sirasiyla iizerinde ve altinda gerceklesmektedir.

Tablo 13’teki tahminler isyerlerinin yikilmasi ve yollarin kapanmasinin bir y1l i¢indeki
etkisini icermektedir. Yollarin daha erken agilmasi s6z konusu olabilir. Bu nedenle yollarin
acilmasi durumunda ekonomik kayiplarin ulagsacagi boyut Tablo 14’te 6zetlenmistir. Depremin
ulagim altyapist tizerindeki etkisi dikkate alinmamis oldugu i¢in, Tablo14’te kayip katma deger
biiyiikliikler1 daha once bu etkinin dikkate alinmasiyla hesaplanan ve Tablo 13’te sunulan
katma deger kayb1 rakamlarinin altinda kalmaktadir.

Senaryo 1’de (mikro isyerleri disinda kalan isyerlerindeki hasar oraninin ildeki bina
hasar oranin %50°s1 oldugu varsayimi), tedarik ag etkilerinden dolay1 ikincil derecede meydana
gelen katma deger kayiplari yillik 23,4 milyar ABD dolari iken, Senaryo 2’de (%75 etkilenme)
bu rakam yillik 29,9 milyar ABD dolarina kadar yiikselebilmektedir. Ulagim altyapisindaki
kesintiler nedeniyle, deprem bolgesindeki firmalarin girdilerini tedarik edememesi veya
iirlinlerini pazarlayamamasi, kayiplar1 daha da artirmaktadir.
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Tablo 14. Ag Etkilerinden Dolay1 Katma Deger Kayiplar1 (Ulasim Etkisi Haric)

Bilge Dogrudan Dolayh
Birincil  ikincil Ugciinciil

Senaryo 1 Kayip oram (%)

Deprem Bolgesi 5,0 8,3 14,5 24,7
Marmara Bolgesi 0,1 0,5 1,4 3,6
Diger 0,1 0,7 1,8 4.5
Tiirkiye 0,6 1,3 2,9 6,1
Kayip degeri, yilhk, milyar dolar

Deprem Bolgesi 4,0 6,6 11,5 19,6
Marmara Bolgesi 0,5 1,8 5,2 13,2
Diger 0,5 2.4 6,6 16,2
Tiirkiye 5,0 10,8 23.4 49,1

Senaryo 2 Kayip oram (%)

Deprem Bolgesi 6,8 10,7 18,1 29,9
Marmara Bolgesi 0,2 0,7 1,9 4.6
Diger 0,2 0,9 2.4 5,8
Tiirkiye 0,8 1,8 3,7 7,6
Kayip degeri, yilhk, milyar dolar

Deprem Bolgesi 54 8,5 14,4 23,8
Marmara Bolgesi 0,6 2,4 6,8 16,9
Diger 0,7 3,2 8,7 20,9
Tiirkiye 6,8 14,2 29,9 61,5

Senaryo 3 Kayip oram (%)

Istanbul 3,6 6,4 11,5 20,2
Deprem Bolgesi 0,1 0,4 1,1 2,8
Marmara Bolgesi 0,1 0,5 1,4 3,4
Diger 0.4 1,0 2,2 4.8
Kayip degeri, yilhk, milyar dolar

Deprem Bolgesi 2,9 5,1 9,2 16,1
Marmara Bolgesi 0,3 1,3 4,0 10,3
Diger 0,3 1,7 5,0 12,4
Tiirkiye 3,5 8,1 18,1 38.8

Tablo 13 ve 14 birlikte su sekilde okunabilir: Deprem olduktan sonra yollarin 1 ay
boyunca normal hale donmeyecegi varsayimi altinda ekonomik maliyet Tablo 14’te
Ozetlendigi gibi olacaktir. Senaryo 1 ve ikincil etkileri temel alirsak, katma deger kayb1 ayda
3,1 milyar (=37,2/12) olurken firmalarin bina ve makine-techizat kayb1 da 6 ay igerisinde telafi
edilirse, Tablo 14’ten Senaryo 1-ikincil etkilere gore 5 aylik maliyet 9,7 (=23,4*5/12) milyar
ABD dolar1 olacaktir. Boylece ikincil dolayli etkilerle beraber iiretimdeki toplam katma deger
kaybr 12,8 milyar dolar1 bulacaktir. Buna Tablo 9’dan tesis stok ve maddi duran varlik
kayiplarini (4 milyar ABD dolar) ekledigimizde toplam {iretim tesislerinde yasanan toplam
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hasar ve katma deger kaybi 16,8 milyar dolara, yani ulusal gelirin %2,1’ine, ulagsmaktadir.
Fabrikalarin tekrardan tam kapasite liretime ge¢mesinin 3 ayda ger¢eklesmesi durumunda
iiretim tesislerindeki hasar art1 dogrudan ve dolayl (ikincil etkiler dahil) iiretim kayb1 11 milyar
dolara, yani ulusal gelirin %1,4’{ine ulagmaktadir.

Tablo 14, ulasim etkisi hari¢ tutuldugu zaman bile Kahramanmaras depremlerinin
toplam katma deger iizerindeki kayip etkisinin hala olduk¢a cok yiiksek oldugunu
gostermektedir. Deprem, fiziksel yikimin 6tesinde, ekonomik aglar tizerinde de ciddi bir yikict
etkiye sahiptir. Bu, afet sonrasi toparlanma siirecinde sadece ulasim altyapisina degil, ayni
zamanda ekonomik aglarin diger unsurlarina da odaklanilmasi: gerektigini gdstermektedir.

Ozellikle iiretim zincirlerindeki bozulmalar, bolgede faaliyet gsteren firmalarm ulusal
ve uluslararasi diizeydeki baglantilarini zayiflatmistir. Ag etkileri nedeniyle kayiplar, dogrudan
hasarlarla sinirli kalmamakta, bir domino etkisiyle farkli sektorlerde ve bdlgelerde de
hissedilmektedir.

Tablo 14, ulasim etkisi hari¢ tutulsa bile ekonomik kayiplarin ciddi boyutlara
ulasabilecegini ortaya koymaktadir. Bu analiz, ekonomik toparlanma stratejilerinin daha genis
bir perspektife sahip olmasi gerektigini vurgulamaktadir. Ulagimin disinda kalan ekonomik
aglarin onarimi, uzun vadeli ekonomik toparlanma i¢in kritik 6neme sahiptir. Bu baglamda,
yerel ekonomik aglarin giiclendirilmesi, ekonomik dayaniklilig1 artirmak i¢in 6nemli bir adim
olacaktir.

5. Sonug¢

Bu calisma, Kahramanmaras depremlerinin bolgesel ve ulusal diizeyde ekonomik
etkilerini firma diizeyinde mikro verilerle analiz ederek c¢esitli zarar senaryolar1 altinda
tahminler sunmustur. Bulgular, deprem sonucunda olusan toplam ekonomik kayiplarin dortte
iiclinlin Adiyaman, Kahramanmaras, Hatay ve Malatya illerinde yogunlastigini gostermektedir.

Yollarin kapanmasini da dikkate alarak depremin dogrudan etkileri sonucunda, 50 ila
88 bin kisi arasinda istihdam, GBS veri setine dahil firmalarda 13,7 ila 23,1 milyar ABD dolari
arasinda net satis kayb1 yasandigi tespit edilmistir. Gergekgi varsayimlar altinda yaptigimiz
hesaplar, depremin yol ag¢tig1 yikim ile olusan maddi hasarin ulusal GSYH’nin %1°1 civarinda
bir katma deger kayipla sonuglandigin1 gostermektedir. Bu oran, ulusal seviyede ¢ok yiiksek
bir kayip olmadigin1 gosterse de bolgesel diizeyde ciddi bir ekonomik kayip oldugu agiktir.
Ozellikle tekstil ve ticaret gibi bolgede &ne c¢ikan sektorler iizerindeki etkiler dikkat
cekmektedir.

Depremin yol actig1 hasar, bolgenin ekonomik yapisinda kalici etkiler yaratabilecek
onemli bir iretim kaybina isaret etmektedir. Hasar oranlarmin yiiksek olmasi, tedarik
zincirinde kopmalara yol agarak ekonomik toparlanmay1 geciktirmekte ve ekonomik kayiplari
daha da derinlestirmektedir. Bolgede yasanan dogrudan iiretim kayiplar1 ulusal gelire oran
olarak diisiik kalsa da bu kayiplarin tedarik aglar1 izerinden Tiirkiye ekonomisi lizerinde ulusal
gelirin %10’una ulasan kayiplara yol acabilecegi gosterilmistir.
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Sonuglar, bolgedeki sanayi ve ticaretin yeniden canlandirilmasi i¢in hedefli politika ve
yatirim ihtiyacini ortaya koymaktadir. Ozellikle dayanikli yapi ve altyap: yatirimlari, etkilenen
firmalara finansal destek ve kapsami genis afet hazirlik stratejileri gibi tedbirler bolge
ekonomisinin toparlanmasi i¢in kritik 6neme sahiptir.

Bu ¢alisma, gelecekte meydana gelebilecek biiyiik depremlere hazirlik amaciyla, olasi
deprem bolgelerinin benzer risk analizlerinin yapilmasinin ve uygun politika araglarinin
belirlenmesinin biiyiik 6nem tagidigini gostermektedir. Ancak, depremlere karsi hazir olmanin
birinci kosulu, en siddetli depremlerde bile ayakta kalacak yapilar insa etmektir. Dayanikli
yapilar inga etmeden depremlere karsi ekonomik dayanikliligi artirmak ve olasi kayiplar1 en
aza indirmek miimkiin degildir.
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Tablo Ek-1 illere Gore Depremden Kaynaklanan Yikim Sonucu Isyerlerinde Olusan
Maddi Hasar— Senaryo 2

(Milyon ABD dolar)
igsayeri Cahsan Net Katma isg.iicii. Tesis l;{i‘::: b:::ll; . b’lt;i:;;ir bi\::ll:. . b:i:;;ir
yis1  sayis1  satislar  defer maliyeti stok varhklar (kisa) (kisa) (uzun) (uzun)
Adana 40224 318 53,1 12,5 1,7 8,9 10,7 47 104 82 03
Adiyaman 6.955 8768 703,01 1582 433 180,1 2155 90 1479 1874 87
Diyarbakir 19218 1.608  157,1 27 7,4 29 282 7.8 455 16 23
Elizig 9315 2.110  223,7 40 10,9 484 62,7 163 449 602 3,1
Gaziantep 37.199 14.489 2.674,0 3283 774 481,77 4197 2012 5079 3093 29,1
Hatay 24756 22.808 5339,8 863,1 1244 781,6  721,9 3993 864,8 462,6 20,3
Malatya 11.411 12,916 1.000,1 1859 64,4 289,2  233,8 108,1 2051 89,9 89
Kahramanmaras 15.080 21.023 2.613,7 5643 109 4817 7174 232,5 4695 4544 1703
Sanhurfa 21773 1.024 1334 194 47 337 17,4 88 353 6,7 1,6
Kilis 1.848 551 54,5 12,2 2,8 12 152 9.4 13 134 07
Osmaniye 6.930 2411 5421 864 12,9 1014 85 592 80,9 812 21
Toplam 194.709 88.025 13495 2.297 459  2.448 2,528 1.227 2.425 1.689 247
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Reliable epidemiological data is a prerequisite for meaningful economic analysis of
pandemic-related policies, as it provides the foundation for evaluating public health measures
and their economic impacts. In Tiirkiye, the government did not disclose the number of all
confirmed COVID-19 cases for several months after the relaxation of initial mobility
restrictions in June 2020, creating significant challenges for assessing the economic and
health tradeoffs of these policies. This paper addresses this issue by developing a system
dynamics approach that can identify and quantify epidemiological underestimation under
extreme data limitations. Our simulation algorithm builds on a nonlinear dynamical model
that explicitly accounts for individuals that are exposed but not yet infectious and requires
only a few reliable data points. Results imply large deviations between official and estimated
figures, and counterfactual experiments show that social distancing, if practiced well and long
enough, would have been highly effective for the containment of COVID-19.
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Goriinmeyeni Olgmek: COVID-19 icin Epidemiyolojik
Eksik Tahminleme Sorunu

Oz

Giivenilir epidemiyolojik veriler, pandemiyle iligkili politikalarin kamu saglig1 dnlemleri ve
ekonomik etkiler acisindan anlamli bir sekilde analiz edilebilmesi i¢in zorunlu bir 6n
kosuldur. Tiirkiye’de hiikiimet, ilk hareket kisitlamalarinin Haziran 2020’de
gevsetilmesinden sonraki aylar boyunca, teyit edilen tim COVID-19 vakalarinin sayisini
aciklamamis ve bu durum, bu politikalarin ekonomik ve saglik odiinlesmelerinin
degerlendirilmesini ciddi sekilde zorlastirmistir. Bu makale, asir1 veri sinirliliklar: altinda bile
epidemiyolojik eksik tahminlemeyi tespit edebilen ve nicel olarak degerlendirebilen bir
sistem dinamigi yaklasimi gelistirmektedir. Simiilasyon algoritmamiz, viriise maruz kalan
fakat heniiz bulastirici olmayan bireyleri acikca dikkate alan bir dogrusal olmayan dinamik
model iizerinde insa edilmekte ve sadece birkag gilivenilir veri noktasina sahip olunmasini
gerektirmektedir. Bulgular, resmi ve tahmin ettigimiz sayilar arasinda biiyiik farklilasmalara
isaret etmekte, karsiolgusal deneyler sosyal mesafe politikalarinin yeterince iy1 bicimde ve
yeterince uzun siire uygulandiginda COVID-19’un kontrol altinda tutulmasi i¢in oldukga
etkili olabilecegini gostermektedir.

JEL Kodlari: C32, C63, 118

Anahtar sozciikler: dogrusal olmayan sistemler, SEIRD modeli, eksik raporlama, sosyal
mesafe
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1. Introduction

The COVID-19 pandemic led governments across the globe to impose mobility
restrictions on people, also known as lockdown policies. The primary aim of these policies
was to control the pandemic by reducing the speed of virus transmission through minimizing
physical contact. However, these restrictions resulted in substantial contractions in real
economic activity, impacting both supply and demand channels. By the first quarter of 2020,
many countries experienced the largest economic downturns in recent history, underscoring
the tradeoffs inherent in pandemic management strategies.

The earliest works by economists on the COVID-19 pandemic emphasized the
necessity of evaluating the tradeoffs between economic and public health outcomes. Novel
concepts such as the pandemic possibility frontier highlighted how fewer deaths could be
achieved only under stricter mobility restrictions, which, in turn, imposed larger economic
costs (e.g., Kaplan, Moll, & Violante, 2020). Yet, subsequent studies suggested that the
relationship between economic and pandemic outcomes could be more nuanced. For instance,
tighter and longer initial lockdowns might create a more stable public health environment for
subsequent months, thus potentially mitigating long-term economic costs (e.g., Cakmakli,
Demiralp, Ozcan, Yesiltas, & Yildirim, 2023). Such insights gave rise to the “hammer and
dance” framework, which identified the optimal strategy for managing the pandemic as one
of imposing timely, stringent lockdowns (the hammer) and gradually relaxing them as the
situation improved (the dance) (Hellwig, Assenza, Collard, Dupaigne, Feve, Kankanamge, &
Werquin, 2022).

Central to all these analyses is the assumption of reliable epidemiological data.
However, significant underestimation—arising from either unintentional gaps in testing or
intentional data manipulation—challenges this foundation, leaving economic analyses
vulnerable to inaccuracies. This article addresses this critical gap by presenting a system
dynamics approach that identifies and quantifies epidemiological underestimation, offering a
robust tool to ensure that economic analyses are grounded in reliable data. By focusing on
Tiirkiye’s experience during the COVID-19 pandemic, the study provides broader insights
into how such underestimation can be addressed in contexts of extreme data limitations.

Epidemiological underestimation, as demonstrated in the case of Tiirkiye, poses
substantial challenges for accurately managing public health crises and evaluating their
economic consequences. Successful management of a pandemic in any case necessitates the
availability of reliable estimates of epidemiological variables such as daily infection rates and
cumulative case counts. The challenge in this respect is epidemiological underestimation. As
recently classified by Millimet and Parmeter (2022), epidemiological underestimation has
two general types, (i) under-ascertainment problems that are mainly due to poor performance
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in testing and surveillance, and (ii) underreporting problems that have unintentional and/or
intentional causes. Unintentional underreporting is associated with misdiagnosis of
individuals that recover or die without diagnosed with the disease. Intentional underreporting,
on the other hand, is a result of corrupt data disclosure practices pursued for the legitimization
of certain economic policies and public health measures.

Starting from the very early days of the COVID-19 pandemic, there has been a
growing literature on epidemiological underestimation (e.g., Dougherty, Smith, Carson, &
Ogden, 2021; Ghaffarzadegan & Rahmandad, 2020; Giordano et al., 2020; Korolev, 2021;
Krantz & Srinivasa Rao, 2020; Millimet & Parmeter, 2022; Rahmandad, Lim, & Sterman,
2021; Sawano et al., 2020; Wu et al., 2020). Several studies have demonstrated the extent of
underestimation for COVID-19 by documenting the weekly excess deaths observed during
the pandemic relative to the death counts of earlier years (e.g., Karlinsky & Kobak, 2021,
Kung et al., 2021; Vandoros, 2020). Another group of studies has used forensic methods such
as the Benford (1938) Law to investigate whether governments misreport COVID-19
statistics (e.g., Adigiizel, Cansunar, & Corekgioglu, 2020; Balashov, Yan, & Zhu, 2020; Isea,
2020; Kapoor, Malani, Ravi, & Agrawal, 2020).2 Finally, some studies have explored
epidemiological underestimation by constructing compartmental epidemiology models a la
Kermack and McKendrick (1927) and estimating these models with classical and Bayesian
techniques as well as simulation-based algorithms (e.g., Cakmakli & Simsek, 2021; Chudik,
Pesaran, & Rebucci, 2021; Ghaffarzadegan & Rahmandad, 2020; Korolev, 2021; Millimet &
Parmeter, 2022; Rahmandad, Lim, & Sterman, 2021). Clearly, the first two groups of studies
build on ex post methodologies and cannot identify the actual epidemiological structure that
features nonlinear dynamics and reinforcing and/or balancing feedback loops.

In this paper, we develop a system dynamics approach to detect the existence and
severity of underestimation in the case of COVID-19 under extreme data limitations. As in
the third group of studies mentioned above, we use a compartmental epidemiology model to
accurately capture the actual progression of the pandemic in time. Specifically, we extend the
Susceptible-Exposed-Infectious-Recovered-Deceased (SEIRD) model with underestimation
and time-varying social distancing.® As we discuss below in detail, we keep the model
intentionally simple since we develop our simulation algorithm to work with only a few
reliable data points and without any reliable data on key variables such as hospitalizations
and intubated patients. Specifically, our model has only one reinforcing feedback loop (i.e.,

2 The Benford Law states that, in many of the naturally-occurring groups of numbers, the first digit is not
uniformly distributed and is expected to be small. Large deviations from the theoretical Benford distribution are
therefore interpreted as manipulated or fraudulent data.

3 Many papers in the related literature work with SIR or SIRD versions, but the virus causing COVID-19 has a
strictly positive incubation period. Hence, one needs to explicitly account for the number of individuals that are
infected but not yet infectious.
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contagion) and two exogenous driving forces (i.e., social distancing and underestimation).
Using Google’s mobility data for time-varying social distancing and fixing some of the
disease-specific parameters at the outset, we calibrate the country-specific parameters of the
model in a rigorous manner. Building on these, we estimate the total numbers of cases and
deaths and then compare them with official statistics. Our system dynamics approach
naturally lends itself to investigate the effects of social distancing on cases and deaths using
counterfactual experiments as well.

Our methodological contribution to the literature on epidemiological underestimation
is that the model-based algorithm we develop works when official statistics are almost
completely unreliable. That is, we are able to estimate the actual headcounts of cases and
deaths for the COVID-19 pandemic only with a few reliable data points. The problematic
second wave of the pandemic in Tiirkiye, as we discuss below in detail, requires exactly this
type of algorithm since the Turkish government did not disclose the number of all confirmed
COVID-19 cases for several months. Clearly, with appropriate modifications, our algorithm
can be applied to any other country and any other epidemic disease.

Our results for Tiirkiye show that the actual cumulative death count may be as large
as 27,437 deaths by December 10", 2020 for which the official cumulative death count is
15,571. We also estimate that, from the second week of June 2020 to the last week of
November 2020, the total number of confirmed cases remains considerably larger than the
official figures. At its highest, the difference is around 1 million people in late November.
Our counterfactual analyses indicate that a later relaxation of mobility restrictions in the
beginning of July would imply around 3,500 fewer deaths by December 10", 2020. Finally,
we show that the total death count by this date would be as low as 10,373 if social distancing
was sustained at its historical maximum observed in the last week of April 2020 during the
initial lockdown.

2. Background and Motivation

In epidemiology, underestimation of cases and deaths is a serious challenge (Gibbons
et al., 2014; Noufaily, 2019). Epidemiologists try to determine the size of epidemic risks to
inform policymakers once a disease outbreak occurs. Social scientists from various
disciplines aim to understand demographic, economic, political, and social consequences of
an epidemic or a pandemic. Governments need to develop appropriate policies to control the
spread of the disease and minimize the costs associated with it.

Underestimation is more likely to occur in the initial stages of an extreme event such
as the COVID-19 pandemic. The standard procedures in regards to first response,
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mobilization of resources, and data disclosure practices develop as people and governments
build experience around the event. It is almost unavoidable to have underestimation due to
under-ascertainment and unintentional underreporting during the first weeks and months
following the first exposure to the event. However, these types of unintentional
underestimation may continue in the medium and long run only when state capacity is low
and/or the government has an incentive to misreport epidemiological statistics. Therefore, in
worldwide health crises, one would expect underestimation in almost any country in the initial
stages, but it continues only in countries that lack the resources and/or incentives to correctly
measure and report the statistics.

The Turkish government responded to the COVID-19 pandemic with several non-
pharmaceutical interventions (NPIs) after the first case in Tiirkiye was confirmed on March
10", 2020. The initial set of NPIs in Tiirkiye included (i) age-dependent curfews, (ii)
workplace and school closures, (iii) the cancellation of social events and gatherings, and (iv)
limitations on public transportation. These policy measures decreased interpersonal contact
in public places via social distancing. As a result, the total number of confirmed cases
exhibited a decreasing growth trend after the end of April 2020. Mobility restrictions were
relaxed in June 2020 presumably because of severe economic costs of NPIs.

From the first days of the pandemic to late July 2020, the Turkish government
reported daily numbers of tests, cases, and deaths along with recovered individuals in a now-
famous Turquoise Table every night on TV screens. On July 29", 2020, however, a “regime
switch” happened in terms of the metrics reported in this table: The government abandoned
reporting cases that tested positive for COVID-19 and started reporting metrics related to the
so-called “patients,” i.e., the cases with moderate or severe symptoms only. After that, an
alarming increase in the number of deaths in excess of previous years’ averages has surfaced
in data from different official sources, contradicting the official COVID-19 death statistics.*
This misreporting practice was later admitted by government officials, and it ended on
November 25", 2020. Still, there was no correction in the official statistics for previous
months.

The end result in the Turkish case is a sufficiently long period for which official
COVID-19 statistics are completely unreliable. In such a case, likelihood-based inference
using classical or Bayesian techniques requires the econometrician to correctly specify the
data generating processes for measurement errors. That is, estimates necessarily depend on
whether the structural model correctly specifies potentially time-varying and perhaps erratic
patterns of underestimation.

4 Giiglii Yaman’s excess death statistics for Tiirkiye, based on different official resources, can be accessed at
https://github.com/gucluyaman/Excess-mortality-in-Turkey.
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The alternative we propose in this paper does not require us to specify the data
generating processes for measurement errors; we take epidemiological underestimation as an
exogenous and unobserved driving force affecting only the official counts, not the actual
ones. Hence, instead of attempting an econometric estimation with measurement errors, we
develop and implement a simulation-based algorithm that exploits the SEIRD model in an
efficient and effective way. With only one observed country-specific mobility variable and
two (daily) epidemiological data moments that are reliable, our algorithm takes only a few
minutes to jointly and exactly identify two country-specific structural parameters.

Extreme data limitations in the Turkish case also motivate a sufficiently simple model.
For the first and second waves of the pandemic in Tiirkiye, we do not have daily data on
hospitalizations, intubated patients, intensive care occupancy rate, vaccinations, and other
key health variables. For this reason, we construct a SEIRD model where contagion is the
only decisive feedback loop.

3. Model

In this section, we introduce and analyze a version of the SEIRD model extended with
time-varying social distancing. The SEIRD model is a dynamical, epidemiological model that
divides population into different disease compartments (or states) on any particular day.
These compartments are those of Susceptible (S), Exposed (E), Infectious (1), Recovered (R),
and Deceased (D) individuals. The model determines how the fraction of people in different
compartments change from one day to the next.

Consider the deterministic version of the SEIRD model studied by Degue and Le Ny
(2018) and extended with a social distancing term as in Attar and Tekin-Koru (2022). The
laws of motion are specified by the following set of (coupled) nonlinear difference equations:

See1 =S — B(1 —d,)?S,I, (1)
Ep1 = E + BI(1 —dp)?%S,. I, — @k, (2)
lev = I + @B, — (%) 1, 3)

Revr = Re +7 (S50) 1, (4)

Diy1 =D, + 71, )

Here, t € {0,1, ...} denotes the model time, and the length of a period is one day. With
(S;, Er, 11, Ry, D,) denoting fractions relative to population N > 0, we also have
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for any day t. For simplicity, population is assumed to be fixed in the course of disease
progression.

The model can be understood in the following way: When a susceptible individual
and an infectious one get in contact, there is a strictly positive probability that the susceptible
individual becomes exposed to the virus. The social distancing term d; € [0,1] in (1) and (2)
determines the effective transmission rate of the disease from infectious to susceptible
individuals given (S, 1) and (B3,{) . Here, § € (0,1) is the disease-specific pure
transmission probability, and ¢ is a country-specific parameter that we define and discuss
below. The main postulate here is that, since there is always a positive probability of infection,
a particular fraction of susceptible individuals moves to the exposed compartment on any
day.

The movement out of the exposed compartment is governed by the incubation period.
Individuals in the exposed compartment are infected but not infectious yet. After the
incubation period ends for an exposed individual, he or she moves to the infectious
compartment. The disease-specific structural parameter & approximates the fraction of those
moving from E, to I;, and it is equal to the inverse of the average incubation period of the
virus measured in days. Clearly, when the average incubation period is shorter, individuals
in compartment E, migrate to compartment I, at a faster pace.

If a society achieves perfect social distancing, i.e., d; = 1, then no susceptible
individual gets into contact with an infectious individual, and S; does not change. When
social distancing is not perfect, i.e., d; < 1, then the growth rate of E; increases with the
exposure term (1 —d,).> That is, lower levels of d, imply faster transmission of the
susceptible individuals into the exposed compartment.

The pace of transmission is also affected by ¢ > 0. This is a country-specific and
fixed parameter that we calibrate using actual data targets. The introduction of this parameter
is necessary since the social distancing term d, enters the model in an ad hoc way, and ¢
disciplines how a particular social distancing level affects the transmission probability.®

5 The effect of social distancing on the progression of the disease is quadratic, i.e., (1 — d,)?, since social
distancing is assumed to be practiced symmetrically both by susceptible and by infectious individuals.

6 Notice that 5 € (0,1) and ¢ > 0 cannot be separately identified. For our benchmark results, we use a fixed
value of 3 estimated by He, Tang, and Rong (2020). Results would remain exactly the same if we treated 5 as
a single parameter.
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Figure 1. Causal Loop Diagram of the SEIRD Model
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The movement from the transitory compartment I, to the terminal compartments R;
and D; depends on two country-specific structural parameters, y € (0,1) and § € (0,1). The
former approximates the fraction of infectious individuals moving to the deceased
compartment, and the latter is approximately the fraction of those dying among the resolving
cases on a day. That is, if we denote the fraction of population in the resolving compartment
on day t by Z;, then §Z, is the fraction of population dying on day t, and (1 — 6)Z; is the
fraction of recovering population. Here, it is important to note that I, includes those cases that
resolve on day t; we do not model the resolving compartment separately as in Fernandez-
Villaverde and Jones (2020). As a result, the fraction of infectious individuals moving from
I; to R; also depends on (y, §). On any day, then, the movement out of I, must be equal to
the total movement into R; and D;.

Finally, we define the number of cumulative cases, denoted by C;, as the total number
of all currently or previously infected individuals:
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Ct :It+Rt+Dt' (7)

Figure 1 pictures the causal loop diagram of our simple model. The actual dynamics
of the COVID-19 pandemic are framed within the red rectangle, and underestimation enters
the model as an exogenous driving force that determines official counts of infectious,
recovered, and deceased individuals.

4. Analysis

4.1. The Second Wave of the Pandemic in Tiirkiye

We use the SEIRD model to study the second wave of the pandemic in Tiirkiye. Here,
the second wave refers to the period during which the daily numbers of cases started
increasing again as a result of the relaxation of NPIs in June 2020. The first task is thus to
determine when the second wave of the pandemic really started.

The daily increase Al in the number of individuals in the infectious compartment is
a useful indicator to determine the onset of the second wave. However, since the official
statistics in Tirkiye do not include all confirmed cases (but reporting those with COVID-19
symptoms only) before November 25™, we have analyzed the movement of excess deaths as
well.

From mid-April to the beginning of June, there has been a secular decrease in the
official figures for daily COVID-19 deaths. The same pattern is observed for excess deaths,
and these patterns are consistent with strict social distancing restrictions sustained in April
and May.

Sometime in June and as a result of relaxed social distancing practices, we expect to
observe an increase in daily COVID-19 deaths. The movement of excess deaths indicates that
daily COVID-19 deaths started increasing on the last few days of May. Besides, this upward
trend continued until the second week of June. Hence, it is highly probable that the second
wave started right after the relaxation of NPIs in the beginning of June.

We compute AI™ from the official (C2™, R2™, D) figures using (4). Inspecting its
movement shows that its sign is negative for all days from April 23" to June 12 with just
two exceptions (May 23" and June 3'). This recovery is consistent with social distancing
restrictions sustained until June. Then, on June 12", the sign is positive for five successive
days. Such an increase almost perfectly overlaps with the timing of relaxed social distancing
practices. Given the problems of data reliability for the period under consideration, the most
plausible date for the onset of the second wave is thus June 12%, 2020. In fact, since the
increasing trend starting on this date seems to be directly associated with the June 1%
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relaxations, it is reasonable to assume that the government would have been reluctant to
disclose the actual number of all daily COVID-19 cases.

4.2. Epidemiological Data and Social Distancing Measures

The online repository of the Center for Systems Science and Engineering at Johns
Hopkins University is our main source of official statistics (JHU, 2021). This repository
covers daily cumulative numbers of confirmed cases (CP) as well as recovered (R?) and
deceased (DP™) individuals. Clearly, these official statistics are not reliable especially for the
second wave of the pandemic in Tiirkiye. Hence, our objective is to estimate actual, daily
totals of C; and D, for the second wave using the SEIRD model. The official statistics are
used for comparison purposes and only for the post-June 12 period.

To simulate the model, we also need a proxy for the social distancing measure d,.
Daily mobility statistics published by Apple (2021) and Google (2021) are potentially useful
in this respect since it is possible to derive a social distancing measure in percentage terms
using such mobility statistics. However, there are various mobility indicators in each of these
sources, and their methods of benchmarking for the pre-pandemic era also differ. It turns out
that Google’s mobility measure for the residential areas is the most representative one since
residential mobility is directly related with lockdown policies that limit mobility in public
spaces. Besides, Google (2021) uses a larger time interval to normalize the pre-pandemic
levels of mobility.

To derive the social distancing proxy d; using the raw mobility data from Google
(2021), we employ the following steps: First, we interpret increased mobility in residential
areas directly as increased social distancing in public spaces. Since the raw data is already
expressed in percentage increases relative to the pre-pandemic benchmark, dividing it by 100
gives us a non-smoothed measure of d, that lies in the [0,1] interval.
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Figure 2. Social Distancing in Tiirkiye during the COVID-19 Pandemic
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Notes: The raw data on residential mobility is obtained from Google (2021).

In the second step, this sequence is smoothed via the Gaussian smoothing method as
in Attar and Tekin-Koru (2022). Here, smoothing is necessary for two reasons: First, we are
working with a deterministic version of the SEIRD model, and our main purpose is to
generate interval estimates for cases and deaths; we do not aim to explain daily fluctuations.
Second, the social distancing term obtained from Google is negative (but very close to zero)
on certain days. These days are the ones where mobility is slightly lower relative to the
benchmark period. However, in the model, these days should correspond to d; = 0 since it is
the theoretical lower bound. Here, the Gaussian smoothing achieves exactly what we need;
smoothed d; is equal to zero if the nonsmoothed data point is sufficiently close to zero. Figure
2 shows the social distancing patterns in Tiirkiye during the COVID-19 pandemic.

4.3. Identification and Calibration
The purpose of our quantitative algorithm is to identify and calibrate the country-
specific parameters ({,, &) given the fixed values of disease-specific parameters (3, @).

Identification of structural parameters in a SEIRD model using epidemiological data
is not a straightforward task (Avery, Bossert, Clark, Ellison, & Ellison, 2020; Korolev, 2021).
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A SEIRD model may yield observationally-equivalent epidemiological outcomes for widely
differing parameter values. Besides, without explicit analytical solutions, identification is
necessarily computational.

Our identification strategy uses two data moments to identify two parameters, and we
infer from our numerical work that identification is exact; one of the parameters is more
sensitive to one of these data moments, and the other parameter is more sensitive to the other
data moment (see below).

Specifically, our strategy is centered around the simulation of the SEIRD model
through forward recursions and builds on the following information on the actual dynamics
of the COVID-19 pandemic (in Tiirkiye):

* Verity et al. (2020) show that COVID-19 has a particular range of Infection Fatality
Ratio (IFR), defined as the ratio of the total number of deceased individuals to the total
number of cases: IFR, = D./C;. Their estimates suggest a lower bound of 0.39%, an
upper bound of 1.33%, and a mean value of 0.66%. We take these IFR levels as disease-
specific parameters that must be satisfied in any country.

« While we do not observe the actual number of cases in Tiirkiye before November 25,
2020 because of the data disclosure practices of the government, we have a particularly
useful information for a specific date. Using the information revealed by the Minister
of Health of Tiirkiye during a press interview, Ugar, Arslan, and Balc1 Yapalak (2020,
November 23) infer that the ratio of daily new cases to daily new patients, denoted
here by CP,, was equal to 6.87 on October 39, 2020.

The main problem of identification we face here is the following: We presume that
official statistics are not reliable for the period after June 12", 2020. Hence, we do not have
any other data moments that are sufficiently informative for the unique identification of
and y for Tirkiye. Consequently, we need to fix either § or y at the outset.

It seems reasonable to fix the death rate § since its interpretation is clearer compared
to y’s—recall that § is the daily fraction of deaths among all resolving cases on a particular
day. With a fixed value of § (and with various runs that use different § values between 1%
and 5%), we can use the two data moments described above to identify ¢ and y.

How are the two data moments informative for the two country-specific structural
parameters? Evidently, both ¢ and y affect the dynamics of the disease progression in
complicated ways because of the very nature of the SEIRD model. However, our numerical
investigations show that, given &, the IFR targets are relatively more informative for y, and
the case-patient ratio CP is relatively more informative for . Hence, we believe that these
two targets jointly and exactly identify the unknown country-specific parameters.
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A computationally costless way of inferring ¢ and y is to minimize a quadratic form
that represents the distance between model moments and data moments. Specifically, for a
given level of §, we minimize the following quadratic form by choosing ¢ and y:

Q(¢,y) = [IFR$a® — [FRIodel (¢ 1)) 4 [CPdata — cpmodel (7, y)]* ®)

Here, T refers to the end date of our sample, i.e., December 10", 2020, and t refers to
October 3, 2020 for which we know the (approximate) case-patient ratio. In practice, we
use the three values of IFR$2% and seven different values of the death rate . Hence, we run
the calibration algorithm 21 times to obtain 21 different pairs of (¢,y) for Tiirkiye.’

Needless to say, the algorithm is supplied with the “initial” values (Sy, Eg, Iy, Ro, Do)
for June 12, 2020 that corresponds to the first day in the model, i.e., t = 0. These values
and the benchmark levels of (3, @) are borrowed from Attar and Tekin-Koru (2022). The

pure transmission probability S is equal to 0.111 as estimated by He et al. (2020), and the
average incubation period, denoted by 1/&, is set to 7 days as it is typical in the related
literature (Tang et al., 2020). Finally, for simplicity, we set the total population of Tiirkiye to
83,429,607, i.e., the official population of the country in the year 2019. Table 1 collects the
model inputs utilized by the calibration algorithm. The initial date corresponds to t = 0 in
the model and to June 12™, 2020 in the data. Table 2 documents the results of three runs of
the calibration algorithm for the death rate § = 4%. In all of these runs, the algorithm
minimizes Q({,y) by choosing (¢,y) where CP42% is set to 6.87. We start with the same
initial guesses for (¢, y) and use a simple routine of local optimization. Clearly, both targets
are achieved with considerable accuracy, and the objective function Q({,y) remains very
close to zero in all three of the executions.®

The parameter ¢, determining the effective rate of transmission given the pure
transmission probability f = 0.111, is lower than unity. This means that, given (1 — d,)?
and depending on the magnitude of d,, the calibration targets revise the transmission
probability down to a lower level.

7 Since we have only two moments (mz, m,) for two parameters, we do not attempt a two-step or continuously-
updated estimation of optimal weights for these two moments. Besides, in all of the 21 specifications, we
observe that the relative deviation (m;m%!/m,%@)/(m,m°d!/m,%t) js close to unity, implying that optimal weights
may not yield considerable gains. Another related issue is whether we should have defined the quadratic form
via scaled differences (m™°d! — mda@)/mdata \While rescaling is generally preferable, our results are not sensitive
in this respect.

8 Please see Appendix A for detailed calibration results of all 21 specifications and for technical details about
the numerical optimization routine we use.
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Table 1. Calibration Inputs
Values Sources
Disease-specific parameters
I3 0.111 He et al. (2020)
a 1/7 Tang et al. (2020)
Initial values
So 0.99781158
E, 0.00008823
I, 0.00025576 Attar & Tekin-Koru (2022)
R, 0.00178716
D, 0.00005727
Population
N 83,429,607 UNPF (2021)
Alternative IFR targets
0.39%
[FRYat 0.66% Verity et al. (2020)
1.33%

Alternative death rates
o)

{1.0%, 1.2%, 1.5%, 2.0%, 3.0%, 4.0%, 5.0%}

Table 2. Calibration Results for § = 4% and CP42% = 6.87

IFRF® = 0.66% IFRF' = 0.39% IFRF*™ = 1.33%

{ 0.30544199 0.29011661 0.35406967
y 0.00012012 0.00004386 0.00035678
cpmodel 6.86997594 6.86998216 6.87001287
[FRipodel 0.65945713 0.38955008 1.32998076
Q¢ y) 0.00000030 0.00000020 0.00000000
cmodel 2,133,948 2,160,373 2,062,951
cdata 1,748,567
pjnodel 14,072 8,416 27,437
pdata 15,751
T Dec. 10, 2020

T Oct. 3, 2020
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The parameter y determines the fraction /& of individuals leaving the infectious
compartment on each day for any given level of §. The algorithm returns very low levels for
y in all of the runs. However, we also observe sizable differences for changing IFR targets.
For § = 4% and the upper bound IFR target of 1.33%, we have y/&§ = 0.0089, implying
that, on any given day, roughly 0.9% of individuals in the infectious compartment leave for
the recovered and deceased compartments. For the lower bound IFR target of 0.39%, this rate
isequal to y/8 = 0.0011. That is, roughly 0.1% of infectious individuals become recovered
or deceased on a daily basis. Without actual data on the fraction I, of individuals in the
infectious compartment, it is not possible to find a useful benchmark for comparison. But the
model at least allows us to differentiate the individuals moving into compartment R, from
those moving into compartment D,. Recalling that compartment I, in our setup includes the
resolving cases on day t, the parameter y gives the fraction of infectious individuals that die
on a day.

5. Results

We present the main results of our paper in this section. For both cases and deaths as
well as IFR, we provide intervals for each day in our sample. Recall that we have 21 different
specifications of (&, IFR$2% ) for the determination of ({,y), and our interval estimations
give the maximum-minimum bounds for each day in our sample across all 21 specifications.
We also run two counterfactual experiments to investigate the role of social distancing for
epidemiological outcomes.

5.1. COVID-19 Deaths and Cases in Tiirkiye

After obtaining the simulated data for each of the 21 specifications, we compute the
minimums and maximums of cumulative deaths (D;) and cases (C;) for each day across
different specifications (Figures 3 and 4, respectively). Consequently, for both cases and
deaths, we derive the SEIRD model bounds for each day in our sample that runs from June
12" to December 10™. Additionally, we document the SEIRD model bounds for IFR and
compare them with the official IFR statistic for each day (Figure 5).
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Figure 3. Cumulative COVID-19 Deaths in Tiirkiye
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Notes: This figure shows the estimated SEIRD model bounds (grey area) and
the official figure (red circles) for cumulative COVID-19 deaths.

In Figures 3, 4 and 5, the reader would notice that official statistics may or may not
remain within the SEIRD model bounds for any given day. The model bounds for cumulative
deaths, for instance, include the official statistic for almost the entire sample period, most
definitely after mid-July. However, for cumulative cases and for IFR, official statistics are
generally not included within the model bounds. They return to the model bounds only when
they are disclosed truthfully at the very end of our sample, on December 10". When the
official statistic for any given day is lower than the lower bound (or higher than the upper
bound) implied by one of the 21 runs of the SEIRD model, this identifies that the
epidemiological variable in question is underestimated (or overestimated). In this case, the
extent of underestimation (or overestimation) is at least the difference between the lower
model bound and the official figure (or between the official figure and the upper model
bound). When the official statistic for any given day is within the model bounds, however,
the lower bound of the model is not a useful point of reference for underestimation. In such
a case, the extent of underestimation should be evaluated by inspecting the difference between
the upper bound implied by the model and the official figure.
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Deaths. Figure 3 pictures the model-based results for cumulative deaths. The gray
area is the interval we derive using the SEIRD model. The red line with circle markers is the
official death total.

Figure 3 shows that the vertical distance between the upper bound of the SEIRD
model and the official figures continues to grow after late July. If we take the official COVID-
19 deaths as the most plausible minimum and the upper bound of the SEIRD model as the
most plausible maximum, the difference on the last day of our sample is slightly less than
13,000 deaths. Clearly, the lower bound we estimate is not informative ex post since the
official death count is larger than this minimum for all days in the sample.

Figure 3 also shows that, compared with the earlier period, both the upper bound we
estimate and the official death total increase at faster rates after mid-November. This
acceleration is observed despite the weekend curfews and some other mobility restrictions
reinstated on November 17". However, the increasing pace of death totals is due to the
delayed effect of no social distancing continued until the end of August and loose social
distancing observed in September and October.

In short, the evolution of COVID-19 deaths originating from the SEIRD model
indicates that official COVID-19 statistics in Tiirkiye underestimate the actual death toll
during the second wave of the pandemic.®

Cases. We present the simulation results for cumulative cases in Figure 4. Once again,
the gray area represents the SEIRD model bounds, and the red line with circle markers is the
official case count.

The most significant outcomes are (i) the wide gap between the model bounds and the
official figure, and (ii) the jump on December 10" that eventually locates the total number of
cases within the model bounds.®

Figure 4 shows that there is a large and growing difference between the upper bound
originating from the SEIRD model and the official case count. The difference is more visible
after mid-July and is around 250,000 cases in the beginning of September. At the end of
September, the difference reaches a level slightly less than 500,000 cases, and it is over
750,000 cases at the end of October. These dynamics are not surprising since the government

% The multiplication factor that is equal to unity on June 12" by construction persistently increases to a level
slightly less than two at the end of our sample period.

10 Cumulative case counts originating from our SEIRD model runs are all close to 1.3 million in mid-November.
Hence, the SEIRD model bounds seem to be converging to each other in a particular week. While a
mathematical proof of why this must be the case is not feasible, we explain why this is a typical feature of a
SEIRD model in Appendix B.
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was announcing only the patients with symptoms, at least after the end of July, and we do not
even know what fraction of all cases in the country could have actually been confirmed.

Figure 4. Cumulative COVID-19 Cases in Tiirkiye
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Notes: This figure shows the estimated SEIRD model bounds (gray area) and
the official figure (red circles) for cumulative COVID-19 cases.

On the day the government starts disclosing the daily cases confirmed through tests
(not just the patients with symptoms), i.e., on November 25" the difference between the
upper bound and the official figure is 1,166,942 cumulative cases. Then, on December 10™,
the government announces the cumulative case count (not just the cumulative patient count),
and that particular official figure lies within our model bounds. This means that, if the official
cumulative figure the government announced on December 10" is truthful, the SEIRD model
performs remarkably well by targeting the IFR bounds for Tiirkiye.
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Figure 5. Infection Fatality Ratio in Tiirkiye
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Notes: Infection Fatality Ratio is defined as the ratio of total death count to
total case count. The gray area pictures the estimated SEIRD model bounds
for IFR, and the red circles show the official figure.

Infection Fatality Ratio. Figure 5 pictures the evolution of IFR from June 12" to
December 10" where the gray area is again representing the SEIRD model bounds and the
red line with circle markers the official ratio. Recall that the SEIRD model presumes that the
June 12" official data is correct. The model then targets IFRT9¢! at the end of the sample at
three different levels.

The figure shows that the official ratio remains much larger than the SEIRD model
maximum after the first week of July. The official ratio abruptly drops on December 10%
when the Ministry of Health started reporting the total number of confirmed cases. On this
day, the model bounds include the official ratio as in Figure 4.

Similar to the dynamics of cumulative cases discussed above, we learn a great deal
about the strange data disclosure practices of the government from Figure 5. First, the
evolution of the official IFR figure throughout the second wave has such a strange shape, and
it remains well above 2% most possibly as a result of official case count being too low.
Second, the official IFR figure on December 10" lies within the model bounds, and this shows
that, if the government’s December 10" announcement is truthful, then the version of the
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SEIRD model we calibrate for the pandemic in Tiirkiye is exceptionally well-performing even
though it only has five compartments.

5.2. Counterfactual Social Distancing Scenarios

How COVID-19 progresses in time crucially depends on the effective rate of
transmission, and this effective rate depends on de facto social distancing practices of
susceptible and infected individuals in the society (Attar & Tekin-Koru, 2022; Siedner et al.,
2020).

In this subsection, we investigate the effects of two counterfactual social distancing
scenarios. To this end, we feed the model with two alternative sequences of the social
distancing term dt and compare counterfactual outcomes of cases and deaths with official
statistics and with the benchmark values from the SEIRD model. For both scenarios, we take
the specification with IFRT°%€! = 1.33% and § = 4% as the SEIRD model benchmark, and
we do so for two reasons: First, the specifications with IFRE°4¢! € {0.39%, 0.66%} imply
fewer deaths than the official death count. Second, among the specifications with IFRipode! =
1.33%, the death rate of § = 4% yields the highest accuracy in the sense that Q({,y)
assumes the lowest value among all executions.

As we explain below in detail, we consider the following social distancing scenarios
in our counterfactual analyses:

* A Longer Initial Lockdown Ending on July 1%
« Social Distancing Sustained at its Historical Maximum

The rationale for the former is that June 1% relaxations were implemented at a time
when the daily number of new cases was at its minimum observed after the first peak. It is
thus interesting to see the effects of an alternative lockdown where relaxations are delayed.
What motivates the second scenario is the notion that social distancing and lockdowns should
either be exercised strictly to control the epidemic as early as possible or not at all (Cakmakl:
etal., 2023; Maharaj & Kleczkowski, 2012). Tiirkiye’s case is thus informative for the effects
of sustained and effective mobility restrictions.

Scenario 1: A Longer Initial Lockdown. The Turkish government adopted the first set
of NPIs against COVID-19 in March 2020 after confirming the first cases of COVID-19. As
noted above, these initial sets of policy measures included school and workplace closures
(including restaurants, coffee shops, and night clubs), travel restrictions, and other measures
such as the cancellation of public events and gatherings. However, these restrictions were
relaxed significantly in the beginning of June 2020.



56 Attar & Tekin-Koru

As our first counterfactual scenario, we consider a longer initial lockdown that ends
not on June 1% but on July 1%. We chose such an alternative since official statistics indicate
that the progression of COVID-19 significantly slowed down throughout the initial
lockdown. This, of course, was accompanied with a severe contraction of real economic
activity. The interesting question here is whether and how bearing the economic burden of
the initial lockdown a little longer would alter the pandemic outcomes.

To construct the alternative d; sequence for the first scenario, we assume that the July
1% relaxation would have the same shape and scale we observe for the June 1% relaxation.

Scenario 2: Social Distancing Sustained at its Historical Maximum. The second
counterfactual scenario represents the best practice social distancing from the perspective of
the control of disease transmission. In this scenario, we assume that society sustains social
distancing at the maximum level that it achieved since the beginning of the pandemic in
March 2020.

The smoothed social distancing measure we use indicates that Tiirkiye achieves
maximum social distancing on April 24", 2020 with d, = 24%. We thus feed the model with
a constant value of 24% for the entire post-June 12" sample.

Figures 6 and 7 show the results of our counterfactual simulations for cumulative
COVID-19 deaths and cases, respectively. Regarding the evolution of cumulative COVID-
19 deaths, both counterfactual scenarios yield lower deaths relative to the SEIRD model
benchmark as expected. A longer initial lockdown has a smaller effect on cumulative deaths;
at its highest, the difference with the benchmark is around 3,000 fewer deaths on December
10", 2020. Compared with the official figures, cumulative deaths under a longer initial
lockdown diverge from the official death toll after October.



Ekonomi-tek, 14(1), 2025

Figure 6. Counterfactual Cumulative COVID-19 Deaths in Tiirkiye
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Notes: This figure shows the cumulative deaths for counterfactual and
benchmark scenarios as well as the official figure.

Figure 7. Counterfactual Cumulative COVID-19 Cases in Tiirkiye
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Notes: This figure shows the cumulative cases for counterfactual and
benchmark scenarios as well as the official figure.
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For the second scenario with social distancing sustained at its historical maximum,
we observe a growing gap between the SEIRD model benchmark and the counterfactual,
especially after September. On the last day of our sample—December 10"—maximum social
distancing is associated with around 17,000 fewer deaths relative to the benchmark and with
around 5,000 fewer deaths relative to the official death toll.

The results of our counterfactual analysis for cumulative COVID-19 -cases,
summarized in Figure 7, are also interesting. First, as expected after Figure 6, the effect of a
longer lockdown is not pronounced relative to the benchmark. Second, maximum social
distancing returns the most favorable outcomes in terms of the cumulative number of cases.
Specifically, if social distancing was sustained at its historical maximum all along, then the
total number of confirmed cases would be lower than the model benchmark by around 1.5
million cases on December 10". Put differently, there is a very large and growing gap
between the case totals implied by the model benchmark and those implied by maximum
social distancing.

The striking feature of Figure 7 is the coincidental overlap of the official figure and
the maximum social distancing scenario before November 25". Then, on December 10", the
official figure jumps again as the total number of cases was disclosed by the Ministry of
Health. On this date, again coincidentally, the official figure is very close to the case total
implied by the longer lockdown scenario.

For the simulation results presented in Figure 7, we must emphasize that the overlaps
are indeed coincidental; we are not aware of any model-building effort by the Ministry of
Health that utilizes Google mobility data and/or investigates the effects of lockdowns that
sustain social distancing at its historical maximum. If, however, the strange data disclosure
practices would have been imagined to be complemented with the fabrication of
epidemiological data, then an interesting and convincing way to do so would be to observe
the maximum level of social distancing and run a counterfactual SEIRD model exactly as we
have done in this paper!
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6. Conclusion

Social scientists need efficient and effective algorithms to deal with intentional and
unintentional underestimation problems. In this paper, we develop a system dynamics
approach for epidemiological underestimation that works under extreme data limitations.

We construct a dynamic, nonlinear, epidemiological model designed particularly for
understanding the nonmonotonic progression of an epidemic disease in time. Our main
contribution to the related literature on underestimation is to identify the actual evolution of
the pandemic when it is certain that official statistics are almost completely unreliable as in
Tiirkiye. With only one observed country-specific mobility variable and only two data
moments, our algorithm takes only a few minutes to identify country-specific structural
parameters.

While we take the problematic second wave of COVID-19 in Tiirkiye as our exemplar
in this paper, the algorithm can be applied, with appropriate modifications, to any other
country, any other epidemic disease, and any wave of the COVID-19 pandemic. In the
Turkish case, we use the presumably truthful revelation of actual ratio of cases to patients on
October 3 2020 by the Minister of Health as a useful data moment. But any reliable
information on daily or cumulative deaths or cases, even for single day, can be used while
applying our algorithm to another country or disease.
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Appendices

Appendix A: Calibration Results

The seven tables presented below collect the detailed calibration results for seven
different values of &, i.e., the fixed death rate among the resolving cases. The algorithm
minimizes the quadratic form Q (¢, y) by choosing (¢, y) from a compact set where ¢ € [0,2]
and ¢ € [0,0.005]. For all the runs, the initial guesses are { = 0.4 and y = 0.001.

The tables below have three columns documenting the results, and each column
corresponds to a particular run of the calibration algorithm with a given IFR target for
December 10", 2020: IFR$2% € {0.39%, 0.66%, 1.33%}. The other data moment that is
common across all specifications is the case-patient ratio CP42% on October 3™, 2020 and is
set to 6.87 (Ugar et al., 2020).

The algorithm uses MATLAB’s “fmincon” routine. By default, this routine searches
for an interior optimum within a compact set. The Hessian is approximated through the
Broyden—Fletcher—Goldfarb—Shanno algorithm. In all of the runs, the algorithm has
converged to a solution by hitting the step-size tolerance that is equal to 1072,

Table A.1: Calibration Results for 6 = 1%
[FR%3% = 0.66% IFR$2™ =0.39% IFR%3%3=1.33%

¢ 0.41311650 0.31833305 1.79925404

Y 0.00015896 0.00004590 0.00163752
cpmodel 6.86969279 6.86983096 6.86470456
[FRpode! 0.65195260 0.38507261 1.15113794
Qy) 0.00006486 0.00002431 0.03201968
cmodel 1,995,980 2,113,317 1,645,057
pinodel 13,013 8,138 18,937
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Table A.2: Calibration Results for 6 = 1.2%

IFR{? = 0.66% IFR$*™ =0.39% IFR$**3=1.33%

¢

)4
Cprmodel

IFRrrPOdel

Qi Y)

C’Irpodel

D7rpodel

0.38363504
0.00014924
6.86984582
0.65610866
0.00001517
2,027,229
13,301

0.31214880
0.00004596
6.86992727
0.38776070
0.00000502
2,123,047
8,232

1.62699469
0.00175058
6.86965623
1.31213495
0.00031928
1,657,509
21,749

Table A.3: Calibration Results for § = 1.5%

IFR$™3 = 0.66% IFR$™™ =0.39% IFR$2=1.33%

¢

Y
CPTmodel

IFREFOdel

QY

C7rpodel
D;nodel

0.35713181
0.00013930
6.86988344
0.65682194
0.00001011
2,058,983
13,524

0.30584194
0.00004578
6.86999244
0.38975343
0.00000006
2,133,294
8,315

0.71127614
0.00073892
6.86960653
1.31854187
0.00013144
1,812,919
23,904

Table A.4: Calibration Results for § = 2%

IFR$% = 0.66% IFR$?™ =0.39% I[FR$%?=1.33%

¢

Y
Cprmodel

IFRI%lOdel

Qv

C’;‘nodel
D71podel

0.33452902
0.00013128
6.86997581
0.65905167
0.00000090
2,089,396
13,770

0.29939993
0.00004508
6.87000084
0.38996712
0.00000000
2,144,107
8,361

0.49581989
0.00050789
6.86983760
1.32581496
0.00001754
1,925,872
25,533
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Table A.5: Calibration Results for § = 3%

Attar & Tekin-Koru

IFR{? = 0.66% IFR$*™ =0.39% IFR$**3=1.33%

¢

)4
Cprmodel

IFRrrPOdel

Qi Y)

C’Irpodel

D7rpodel

0.31453646
0.00012372
6.86999531
0.65970339
0.00000009
2,119,290
13,981

0.29310936
0.00004412
6.86996764
0.38917236
0.00000069
2,155,029
8,387

0.38985490
0.00039510
6.87001764
1.32986580
0.00000002
2,020,368
26,868

Table A.6: Calibration Results for § = 4%

IFR$™3 = 0.66% IFR$™™ =0.39% IFR$2=1.33%

¢

Y
CPTmodel

IFREFOdel

QY

C7rpodel
D;nodel

0.30544199
0.00012012
6.86997594
0.65945713
0.00000030
2,133,948
14,072

0.29011661
0.00004386
6.86998216
0.38955008
0.00000020
2,160,373
8,416

0.35406967
0.00035678
6.87001287
1.32998076
0.00000000
2,062,951
27,437

Table A.7: Calibration Results for § = 5%

IFR$% = 0.66% IFR$?™ =0.39% I[FR$%?=1.33%

¢

Y
Cprmodel

IFRI%lOdel

Qv

C’;‘nodel
D71podel

0.30028009
0.00011816
6.86998412
0.65965149
0.00000012
2,142,601
14,134

0.28833673
0.00004368
6.86998724
0.38967514
0.00000011
2,163,593
8,431

0.33608492
0.00033762
6.87000500
1.33007881
0.00000001
2,087,205
27,761
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Appendix B: The Evolution of Cumulative Case Count

Our purpose in this appendix is to clarify why the SEIRD model bounds seem to be
converging to each other sometime in mid-November.

In the middle of November 2020, the total number C; of confirmed cases under
different specifications get extremely close to each other. There is no particular day on which
such a convergence occurs, and the convergence is not absolute. Yet, on different days around
November 13", cumulative case count is close to 1.3 million people under different
specifications. Since the SEIRD model is a system of nonlinear difference equations, it is not
feasible to provide formal proof of this outcome. However, as shown by Li (2020), for
instance, the solution of the model for C; can be approximated by the definite solution
Cr = Coe® + W(e — e where 6,¥,Q € R are meta-parameters that depend on the
structural parameters of the SEIRD model, and © and Q have switching signs by
construction, i.e., depending on sign and magnitude restrictions on structural parameters.
Furthermore, such time paths are strictly convex and strictly increasing for the beginning of
a single wave of a pandemic, and the growth rate of C, is not fixed. Hence, generally and
purely from a mathematical point of view, such paths that start from the same initial value C,
intersect once for some t > 0.

Our calibration algorithm chooses different (¢, y) pairs for different runs, and we thus
obtain a particular (0, ¥, Q) tuple for each of them. Importantly, the specification that attains
the lowest growth rate near t = 0 also attains the highest growth rate near t = T and vice
versa. With the additional restriction that the absolute increase in C, on October 3" (t = 1)
is targeted, the two paths imply similar C; levels on a particular day between t and T.

We should also note the following remarks regarding this feature of the SEIRD model.
First, the date on which different specifications imply C; ~ 1.3 million lies between T and T
since the absolute increase in C; is targeted for . Second, once we change the initial values
(So, Eo, I, Ry, Dyy) of the model in alternative runs, this particular feature vanishes. Third, the
proximity of C, to 1.3 million under different specifications is closely related with the value
attained by Q(¢,y); in specifications where the algorithm is less successful in matching the
targets, the SEIRD model bounds gets larger for the mid-November as well.

References for Appendices A and B

Li, K (2020) Transmission dynamics of the global covid-19 epidemic: Analytical modeling
and future prediction. Research Square Preprint.

Ucgar A, Arslan S, Balcit Yapalak AN (2020, November 23) Tiirkiye covid-19 pandemisinde
resmi ve tahmini sayilar [sunum]. Bilim Akademisi COVID-19 Modelleme Calistayi.
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Havuzlanmis Yatay Kesit Veri ile Tiirkiye’deki
Gocmen Kohortlarimin Isgiicii Piyasas1 Uyum Diizeyi
ve Belirleyenleri”

Egemen Can Toker*

Ali Berker

Oz

Bu calisma, Tirkiye'deki yurtdist dogumlu erkeklerin isgiicii piyasasina uyumunu analiz
etmektedir. Go¢gmenlerin isglicii piyasasina uyumu, isgiiciine katilim, istthdam ve {icret
seviyeleri iizerinden degerlendirilmistir. 2009-2021 yillar1 arasindaki TUIK Hanehalk1
Isgiicii Anketi (HIA) mikro veri seti kullanilarak, yurtdist dogumlu erkeklerin isgiicii
piyasast ¢iktilart incelenmistir. Arastirma, go¢cmenlerin Tiirkiye dogumlu erkeklere
kiyasla isgiicli piyasasi ¢iktilar1 agisindan nasil performans gosterdigini belirlemek igin
cesitli “kohortlar” arasinda karsilastirmalar yapmistir. Egitim seviyesi, yas ve medeni
durum gibi faktorlerin isgiicii piyasasi ¢iktilari tizerindeki etkileri de kontrol edilmistir.
Sonuglar, 1980-89 yillar1 arasinda Tiirkiye'ye gelen gogmenlerin isgiicii piyasasinda en
basarili grup oldugunu gostermektedir. Bu kohort hem isgiiciine katilim hem de istthdam
oranlar1 ve bunlara ek olarak iicret seviyeleri acisindan diger gogmen gruplarini geride
birakmistir. 2000-2011 arasinda ve 2012 sonrasi gelen gd¢gmenler ise isgiicli piyasasina
daha diistik uyum seviyeleri gostermistir. Bu bulgular, Tiirkiye'deki gdgmenlerin isgiicii
piyasasina entegrasyonunun zaman i¢inde degisen dinamiklerini ortaya koymaktadir.
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Evaluation and determinants of the Labor Market
Integration of Immigrant Cohorts in Tiirkiye Using
Pooled Cross-Sectional Data

Abstract

This study examines the labor market integration of foreign-born males in Tiirkiye using
data from the Turkish Household Labor Force Survey (HLFS) from 2009 to 2021. It
assesses labor force participation, employment, and wage levels, comparing various
immigrant cohorts to native-born males. Factors such as education, age, and marital
status are controlled. Findings indicate that immigrants arriving between 1980 and 1989
achieved the highest labor market success, outperforming other immigrant groups in
participation, employment rates, and wages. In contrast, those arriving between 2000
and 2011 and after 2012 showed lower adaptation levels. These results highlight the
evolving dynamics of immigrant labor market integration in Tiirkiye over time.

JEL Codes: J61, F22,]31

Keywords: labor market integration, wage levels, pooled cross-sectional data,
foreign-borns, cohort
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1. Giris

Gogmenlerin gog ettikleri lilkedeki (hedef iilke) uyumu, pek ¢ok disiplinden
yaklasimi bir arada dikkate almayi gerektiren ¢ok boyutlu bir konudur. Iktisat
perspektifinden bakildiginda, bu siire¢, gdgmenlerin hedef iilkedeki isgiicii piyasasina
uyum saglamasina dayanir ve ekonomik asimilasyon olarak adlandirilir. Yurtdisinda
dogmuslarin (foreign-borns) isgiicli piyasasina uyumu, gé¢menlerin biitiinciil uyumu
stirecinin merkezi unsurlarindan birisidir ve diger uyum boyutlariyla birlikte 6nemli bir
yer tutar. Bu baglamda, yurtdis1 dogumlu kisilerin hedef tlilkedeki ekonomik durumu,
uyumdaki basarilarini anlamak i¢in kritik bir gdstergedir.

Gogmenlerin  (makale boyunca yurtdisinda dogmuslarla ayni anlamda
kullanilacaktir) hedef iilkeye uyumunu kapsamli bir sekilde anlamanin farkli
disiplinlerden yaklasimlar1 bir arada degerlendirmeyi gerektirmesinin yani sira, salt
isglicii piyasasi uyumunu kavramak i¢in de genis bir perspektiften konuyu incelemek
gerekir. Gogmen olmanin iggiicii piyasasi ¢iktilart tizerinde olumsuz bir etkisi oldugu
bilinmektedir (Chiswick, 1978; Borjas, 1985). Buna ragmen, isgiicli piyasasi uyumunu
kavramay1 amaglayan caligmalarda kullanilan yaygin yontem yeni gelen gé¢menlerin o
ilkede dogmus kisilerle (yerli niifus ya da native-borns) ve/veya daha Onceki
gdcmenlerle karsilagtirmali olarak iicret farkini ne 6lclide kapattigin1 degerlendirmek
tizerinedir (Chiswick, 1978; Borjas, 1985).

Bu c¢alismada ise isgiicli piyasasi uyumunu biitiinciil bir sekilde anlamak i¢in
yerli niifus ile gd¢menler arasindaki iicret diizeyi farkina ek olarak, gd¢menligin
isglicline katilim ve istihdam iizerindeki etkileri de degerlendirilecektir. Cok az sayida
caligsma, 1sgiicli piyasasi ¢iktilarinin bahsettigimiz ¢ok boyutlu incelemesini yapmistir
ve genis perspektifli bir isgiicli piyasast uyum analizini gergeklestirmistir. Bu kapsamli
yaklasimin yani sira bu makale, yurtdist dogumlu niifusun isgiicli piyasasina uyumu
tizerine literatiire yeni ampirik bir perspektif de sunacaktir. Bu tiir caligmalar genellikle
ABD, Birlesik Krallik ve Almanya gibi gelismis iilkeler i¢in yapilmaktadir, ancak bu
calisma, gelismekte olan bir iilkeden yeni bulgular saglamayir amacglamaktadir. Bu
kapsamda, bu makale, yurtdisi dogumlu erkeklerin Tiirk isgiicii piyasasina basariyla
uyum saglayip saglamadigini ve bunu saglayan unsurlarin neler olabilecegini ortaya
koymay1 hedeflemektedir.

Son rakamlara gore, Tiirkiye niifusunun yiizde 3'i yurtdis1 dogumludur (OECD,
2023). Ayrica, diinya genelindeki Suriyeli miiltecilerin yiizde altmisindan fazlasi
Tiirkiye'de yasamaktadir ve bu durum Tiirkiye'yi en ¢ok miilteciye ev sahipligi yapan
{ilke konumuna getirmektedir (UNHCR, 2023). Gég Idaresi Bagkanligi’na gore yaklasik
3 milyondan fazla Suriyeli miilteci, “Gegici Koruma Statiisii” altinda Tiirkiye'de

yasamaktadir.? Ote yandan toplam 5 milyondan fazla yurtdisi dogumlu kisinin

! Detaylar igin bknz: https://www.goc.gov.tr/gecici-koruma5638
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Tiirkiye’de yasadig1 da bilinmektedir (IOM, 2023). Bu istatistikler, go¢iin Tiirkiye i¢in
onemini acikc¢a gostermektedir. Sonug olarak, yurtdist dogumlu niifusun isgiicii piyasasi
uyumunun analiz edilmesi, Tiirkiye'deki gogmen uyumu siirecini degerlendirmek igin
cok onemli bir yere sahiptir.

Bu calismada, yurtdisinda dogmus niifusun isgiicii piyasast uyum siirecini
anlamak icin Tiirkiye Istatistik Kurumu (TUIK) tarafindan yiiriitiilen Hanehalk Isgiicii
Anketi’ni (HIA) kullantyoruz. Bu anket, Tiirkiye'deki isgiicii piyasasi sorunlarini analiz
etmek i¢in mevcut en iyi veri setidir (Tunali, 2023). Bu arastirmada, 2009°da yapilan
degisiklik ile ankette yurtdist dogumlu ve Tiirkiye dogumlu kisilerin ayristirilmaya
baslanmas1 nedeniyle ¢alismamiza 2009 yilinda toplanan HIA mikro veri setinden
basliyoruz. Bu c¢aligma, hali hazirda esitsizliklerin yaygin oldugu bir iilke olan
Tiirkiye'deki (Ozyigit ve Mazgit, 2021) yurtdis1 dogumlu erkek niifusunun isgiicii
piyasas1 performansini ve bu performansin belirleyenlerini HIA’ya dayanarak analiz
etmeyi amaclamaktadir. Bu analiz, Tiirkiye'ye gelen yurtdisi dogumlu erkeklere veri
setinin sinirliliklari ¢cercevesinde odaklanmaktadir.

Makalenin plan: su sekildedir: Ilk boliimde, literatiir taramasi yer alacak ve hem
ampirik literatiiriin gelisim yoniine hem de bu literatiirde agiga ¢ikarilmis gd¢gmenlerin
ekonomik asimilasyonun mekanizmalarina deginilecektir. Daha sonra, Tiirkiye’ye
yonelen uluslararast gogiin tarihsel kisa bir 6zeti takip edecektir. Bunun ardindan,
metodolojimizin ve veri setimizin baglamini agiklayip yontemimizi tartisacagiz. Takip
eden bolimde, Tiirkiye'de gd¢gmenlerin isgiicii piyasast uyum siirecini ortaya koyan
betimsel analizi ve regresyon tahmin sonuglarini inceleyecegiz. Sonug boliimiinde ise
bulgularimizin Tiirkiye'deki igglicii piyasasina uyum baglaminda degerlendirecegiz.

2. Literatiir Taramasi

Gogmenlerin isgiicii piyasasi asimilasyonunu analiz etmek i¢in gelisim agisindan
birbiriyle yakindan iligkili olan ve ayn1 zamanda birbirini reddetmeyen ii¢ metodolojik
yaklagim vardir. Kesitsel veriler kullanarak ve hedef {ilkede gegirilen siireyi dikkate
alarak yurtdisi dogumlu niifus igin isgiicii piyasasi entegrasyonunu analiz eden
caligmalar1 birinci nesil ¢alismalar olarak adlandirtyoruz. Bu calismalar gé¢menlerin
ekonomik asimilasyonuna dair anlik bir goriiniim saglarlar.

Birinci nesil caligmalar Gog¢gmen Asimilasyonu Hipotezi’ne (Immigrant
Assimilation Hypothesis-IAH) dayanarak go¢ edilen iilkede gegirilen siirenin ekonomik
asimilasyon lizerindeki etkisini ortaya koymuslardir. Go¢gmen Asimilasyon Hipotezi
(IAH) ile ilgili aragtirmalarin baglangicindan bu yana varis iilkesinde gegen siire, yurtdisi
dogumlularin varis lilkesindeki ekonomik uyumlari agisindan 6nemli bir rol oynamustir.
Bu amagcla calismalar temel olarak “gd¢ten bu yana gecen yil sayisi” degiskenine
odaklanmaktadirlar. Bu agidan bakildiginda, ilk ¢calismalar [AH'yi gé¢ten bu yana gecen
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yillar degiskeni ile analiz etmektedir. Chiswick (1978), ABD'deki go¢gmenler i¢in bu
etkiyi “Amerikanlagsma” olarak adlandirmistir. Bu c¢alismaya gore, yurtdist dogumlu
beyaz erkeklerin, beseri sermaye vb. nitelikler agisindan esdeger ABD dogumlulardan
yiizde bir daha az kazandig1 sonucuna varmuistir.

Isgiicii piyasasi ciktilarini énemli dlgiide etkileyen yerli niifus ve gdgmenler
arasindaki beseri sermaye kalitesindeki farkliliklar gogmenlerin ekonomik asimilasyonu
icin 6nemli bir unsurdur. Beseri sermaye, egitim, deneyim, mesleki egitim, sertifikalar,
dil yeterliligi vb. unsurlardan olusur. Her iilke, sektor ve sirket belirli beceriler gerektirir
ve/veya Onceler ve tipik olarak vatandaslarini ve c¢alisanlarini buna gore egitir ve
yetistirir. Gogmenler ise bu 0zel becerilerden yoksun olabilir ve bu da isgiicli arz
kosullarmi etkileyebilir. Egitim, deneyim, mesleki gecmis ve dil yeterliligi iicret
farkliliklarin1 agiklayan onemli faktorlerdir (Bhattarai, 2017). Ancak bunlarin goreli
onemi farklilik gdstermektedir (Spence, 1973; Mincer, 1974; Stiglitz, 1975). Hedef
iilkede beceri kazanmak ve deneyim biriktirmek, isgiicli piyasasina entegrasyon i¢in ¢ok
onemlidir (Bacolod ve Rangel, 2017).

Is deneyimi, iicret belirleme ve isgiicii piyasasi entegrasyonu i¢in ¢ok dnemlidir
(Mincer, 1974). Hedef iilke deneyimi, iicretler iizerinde kaynak iilke deneyiminden daha
biiyiik bir etkiye sahiptir (Chiswick, 1978). Gidilen {iilkenin dilinde yeterlilik isgiicii
piyasast performansi i¢in Onemlidir (Rivera-Batiz, 1992). Dil becerilerine sahip
gocmenler daha hizli entegre olmakta ve daha yiiksek fticretler kazanmaktadir
(Dustmann, 1994).

Egitim, iiretkenligi artiric1 etkileri yansitacak sekilde kazanclarla pozitif bir
iliskiye sahiptir (Mincer, 1974). Ancak yurtdis1 dogumlular i¢in egitimin degeri,
egitimin nerede alindigina baghdir. Kaynak iilke egitimi, hedef iilke egitimine kiyasla
genellikle daha diisiik getiri saglamaktadir (Friedberg, 2000). Hedef iilkede egitim almig
gocmenler daha yiiksek iicretler kazanmakta ve isgiicii piyasasina daha kolay entegre
olmaktadir (Hou ve Lu, 2017). Bu durum mesleki egitim i¢in de gegerlidir; hedef
iilkeden mesleki egitim alan gogmenler daha iyi entegre olmaktadir (Burkert ve Seibert,
2007).

Beceri transfer edilebilirligi ise bir diger kritik faktordiir. Go¢ Oncesi isgiicii
piyasasi deneyimi ve okul egitiminin, gog edilen iilke deneyimi ve egitiminden daha az
degerli oldugu giiclii bir sekilde vurgulanmistir. GO¢menlerin isgiicli piyasasina
entegrasyonu, becerilerin hedef iilkeye aktarilabilirligine ve bunlarin isgiicii
piyasasindaki degerine baghdir (Borjas, 2016). Go¢ dncesi edinilmis becerilerin hedef
iilkeye daha fazla aktarilabilir olmasi1 daha 1y1 isgiicii piyasasi ¢iktilarina yol agmaktadir
(Chiswick ve Miller, 2012). Beceri aktariminda eksiklikler oldugunda, uyum yavaslar
(Aldashev, Gernandt ve Thomsen, 2012). Yurtdisi dogumlularin isgiicii piyasasi
ciktilarini iyilestirmek icin beseri sermaye yatirimi yapmak gerekir (Borjas, 2019).

Gog sonrast hedef iilkeye ve firmaya 6zgii beseri sermaye edinimi, iicret artis1 ve
isgiicli piyasas1 uyumu i¢in hayati 6nem tagimaktadir (Beenstock, Chiswick ve Paltiel,
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2010). Varis yerine 6zgli becerilere yatirim yapan gogmenler daha hizli ticret artis1 ve
ekonomik asimilasyon yasarlar (Chiswick, 1978). Ayrica, baslangictaki isgiicli piyasast
sonuglart ile daha sonraki entegrasyon arasinda ters bir iligski gozlemlenebilmektedir.
Giris kazanglart yiiksek olan gogmenler, yeni becerilere daha az yatinm yapma
egilimindedir ve bu da {icret artislarin1 yavaglatir (Chiswick ve Miller, 2011).

Asint egitim veya yetersiz nitelik gibi beceri uyumsuzluklari, gogmenler i¢in
basarisiz isgiicli piyasasi entegrasyonunun nedenlerindendir (Borjas, 2016). Bu
uyumsuzluklar gé¢menler arasinda issizlige ve eksik istihdama yol acarak isgiicii
piyasasina entegre olma becerilerini etkileyebilir (Chiswick ve Miller, 2010;
McGuinness ve Sloane, 2011).

Bir ¢alisanin yasam dongiisii boyunca iicret degisimini tanimlayan yas-kazang
profili, kazanclarin ilk yillarda arttigini, orta yasta zirveye ulastigini ve sonrasinda
azaldigini gostermektedir (Murphy ve Welch, 1990). Bu profil ekonomik asimilasyonu
degerlendirmek i¢in kullanilabilir (Chiswick, 1978). Gen¢ go¢menler daha kolay entegre
olurken, yasli go¢menler daha yavas beceri kazanimi nedeniyle zorluklarla
karsilasmaktadir (Villareal ve Tamborini, 2018). Varis yasi da isgiicii piyasasi ¢iktilarini
etkilemekte, geng¢ gog¢menler daha iyi kazang beklentilerine sahip olmaktadir
(Schaafsma ve Sweetman, 2001).

Chiswick (1978), go¢ sonrast deneyim biriktirme ve beceri edinmenin iicret
farkin1 daraltmaya yardimc1 oldugunu tespit etmistir. Ayrica, iilkede gegirilen siire ile
iilkenin dilini 6grenme arasinda varsayilabilecek iliskinin de bu beceri edinme siirecine
dahil oldugunu vurgulamistir. Gé¢menlerin kazanglarinin yerli niifusun kazanglarini
ast11 nokta olan devralma noktasint ABD igin yaklagik 10-15 y1l olarak hesaplamistir.
Son olarak, bu ¢alisma Amerikanlasma ile kazang farkinin azalmasi arasinda giiclii bir
pozitif iliski oldugunu ortaya koymustur. Benzer bir ¢alismada Toker ve Berker (2024)
Tiirkiye’deki devralma noktasini hesaplamis ve 20-25 yil arasinda bulmustur.

Gogmenlerin ekonomik asimilasyonunda varis tilkesinde gegirilen siirenin nemi
diger birinci nesil ¢aligmalarinda da incelenmistir. Almanya i¢in Beyer (2019), italya
icin Accetturo ve Infante (2010) ve ABD i¢in Abdulla (2020) varis iilkesinde gegirilen
stirenin isgilicli piyasasina entegrasyon lizerinde kii¢iik bir etkisi oldugunu bulmustur.
Schumacher (2011) ABD'deki go¢men hemsireler i¢in benzer bir iligki tahmin etmistir.

Ote yandan, bu iliskiye dair bazi tartismali kanitlar da mevcuttur. Gathmann ve
Keller (2018) varis iilkesinde gecirilen siire ile Go¢men Asimilasyonu Hipotezinin
gerceklesmedigine dair sonuglar sunmaktadir. Buna ek olarak, Takenaka vd. (2016)
Japonya'da ikamet edilen siire ile yurtdisi dogumlularin kazanglar arasinda hafif negatif
bir iligki bulmustur.

Ikinci nesil calismalar, yurtdisi dogumlu kisilerin basarisim1 anlamak igin
havuzlanmis kesitsel verileri (Pooled Cross-Sectional Model-PCM veya sentetik panel
verileri) kullanmaktadir. Bu c¢alismalar, tahmin ydnteminin yanliligi konusunda
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dogrudan birinci nesli elestirmektedir. Borjas (1985) ekonomik asimilasyona iligskin
yatay kesit tahminlerinin dogrulugunu sorgulamis ve iki ana nedenden dolay1 hatali
oldugunu belirtmistir. Oncelikle, kesitsel c¢alismalar onceki yillardaki basarisiz
gocmenleri izleyememektedir ¢linkii bu gégmenler kaynak iilkeye geri go¢ etmektedir.
Aksine, bu yontem yakin zamanda gelen yurtdisinda dogmus kisileri gelecekteki
potansiyel basarisiz go¢menlerle birlikte analiz etmektedir. Bu 6rnekleme sorunu, daha
onceki gogmenlerin ortalama olarak son donemdekilerden daha basarili goriinmesine
neden olabilir. Ikinci olarak, bu tahmin 6rtiik olarak gd¢menlerin genel beseri sermaye
kalitesinin zaman i¢inde degismedigini ve donem etkisinin yani llkeye go¢ edilen
donemdeki makro ekonomik sartlarin ayni oldugunu varsaymaktadir. Bu varsayimlar
basarisiz oldugunda, tahmin, degisen gé¢men kalitesinin yoOniinii ya da ekonomik
kosullardaki degisimi takip ederek yukari veya asagi dogru yanlh hale gelir. Kesitsel
yaklagimin bu kosullari, gdgmen asimilasyon analizlerinin dogrulugunu zedelemektedir.

Yukarida beseri sermayeye yapilan giiclii vurguya ek olarak, bu caligsmalar
yurtdist dogumlu bireylerin hedef iilkenin isgiicli piyasasina entegrasyonu i¢in gerekli
olan diger faktorleri de vurgulamistir (Livingston ve Kahn, 2002; Gathmann ve Keller,
2018). Isgiicii talebi, isgiicii arzina ve bunun gdgmenlerin ekonomik asimilasyonuyla
iligkisine kiyasla daha az ¢alisilmis olsa da 6nemli bir faktordiir (Ross ve Zimmermann,
1993). Isgiicii talebinin temel unsurlar arasinda hedef iilkenin makroekonomik kosullart
ve sektorel yapisi yer almaktadir.

Isgiicii talebi, donem etkisi olarak da bilinen hedef iilkenin makroekonomik
kosullarindan etkilenmektedir (McKenzie, Theoharides ve Yang, 2014). Yurtdist
dogumlu bireylerin isgilicii piyasasina uyumunu degerlendirmek, bu kosullarin
gdcmenlerin ve yerli niifusun goreli ticretlerini zaman i¢inde nasil etkiledigini anlamay1
gerektirir (Borjas, 2014). Sasirtict bir sekilde, literatiirde bu konuya daha az ilgi
gosterilmistir (McDonald ve Worswick, 1999a). Daha dnceki calismalarda genellikle
makroekonomik kosullarin sabit oldugu veya yurtdist dogumlularin ve yerli niifusun
kazanclar iizerinde farkl bir etkisi olmadig1 varsayilmistir.

Isgiicii piyasas1 entegrasyonu durgunluk dénemlerinde yavaslama ve ekonomik
genisleme donemlerinde hizlanma egilimindedir (McDonald ve Worswick, 1999a;
1999b). Yiiksek issizlik donemlerinde gelen gd¢menler, isgiicli piyasasi sonuglari
iizerinde uzun vadeli olumsuz etkilerle karsilasabilirler. Dolayisiyla, hedef iilkedeki
isglicii talebi durumu gocmenlerin ekonomik asimilasyonunu Onemli Olgiide
etkilemektedir.

Hedef iilkenin sektorel yapisi da isgiicii talebini sekillendirmektedir (Elrick ve
Lewandowska, 2008). Kayit dis1 sektoriin biiyiikliigii isgiicii talebinin belirlenmesinde
cok onemlidir (Lucas, 2015). Bu unsurlar, birincil sektoriin ytliksek ticretli isler, istikrar
ve yiiksek vasif talebi ile karakterize edildigi, ikincil sektoriin ise diisiik ticretli isler,
vasifsiz isgiicli ve i giivensizligi icerdigi ikili sektér modelinin bir pargasidir (Gollin,
2014). ikili sektor teorisine gore, gdgmenler genellikle yerli iscilerin kagindig: ikincil
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sektordeki igleri alirlar. Sonug olarak, yerli ¢alisanlarla daha az dogrudan rekabet ederler
(Heinz ve Ward-Warmedinger, 2006). Gégmenler igin isgiicii talebi, kayit dis1 sektoriin
biiytikliigii ve kapsami tarafindan sekillendirilmektedir.

Isgiicii arz1 ve talebi, isgiicii piyasasindaki eslesme veya uyumsuzluk siirecleriyle
yakindan baglantihdir. Isgiicii arz ve talebinin etkin bir sekilde eslestirilmesi, isgiicii
piyasasi entegrasyonu i¢in ¢ok dnemlidir (Borjas, 2016). Sosyo-ekonomik 6zellikleri
hedef iilkenin beklentilerini karsilayan gogmenlerin emek ve beseri sermayelerini
kullanma sans1 daha yiiksektir (Bodvarsson ve Van den Berg, 2013).

Borjas (1985), PCM ile licret kazanglar1 asimilasyonunu arastirmak i¢in iki farkli
niifus sayimi verisi kullanmistir. Bu yaklagimda gogmenlerin ticretleri kohort ad1 verilen
gruplar halinde tahmin edilmektedir. Bu metodoloji, ayn1 go¢men kohortlarinin iki farkli
yil i¢inde karsilastiriimasina olanak tanimaktadir. iki farkli niifus sayimi 6zdes olmayan
gocmenleri orneklemis olsa bile, kohortlarin 6zelligi genel olarak aynidir. Ayrica bu
yaklagim, farkli niifus sayimlarindan elde edilen ve hedef iilke yagam dongiisiiniin ayni
noktasinda olan farkli kohortlar1 karsilastirma sans1 vermektedir. Bu tahmin yontemi,
geri donen gocmenler nedeniyle ortaya ¢ikan yanliliklarin ve sabit beseri sermaye
kalitesine iliskin ortiik varsayimin bir dl¢iide listesinden gelmistir.

Ikinci nesil arastirmalarin énemli bulgularindan biri, birinci nesil calismalarda
gdecmenlerin goreli ticret artisinin oldugundan fazla tahmin edilmesidir (Borjas, 1985;
Aydemir ve Skuterud, 2005; Antecol, Kuhn ve Trejo, 2006). Birinci neslin bu tahmin
yanliglig1 ayn1 zamanda kesitsel 6rneklemenin yanliligiyla da ilgilidir. Geri doniis gogtli
ve zaman i¢inde genel beseri sermaye kalitesindeki degisim, daha dnceki gdgmenler igin
gdcmenlerin isgiicli piyasasina entegrasyon basarisini abartmis olabilir.

Bu calismalarin ikinci ana sonucu, gd¢gmenler i¢in isgiicli piyasasi sonuglarinin
goreli bliyltimesindeki yavaslamadir (Borjas, 1995; Borjas, 2015; Aydemir ve Skuteruud,
2005; Green ve Worswick, 2012). Bu da yeni gd¢menlerin kendi isgiicli piyasasi
ciktilarin1 daha Onceki go¢menler kadar hizli biiylitmeyi basaramadiklari anlamina
gelmektedir. Ote yandan, yavaslamaya iliskin bazi karsit bulgular da mevcuttur. ABD'de
ikamet eden Meksikali ve Orta Amerikali gogmenler diger gogmen gruplarina gore,
isgilicli piyasasi ¢iktilarinin biiylimesinde hala iyilesme gosteriyor gibi goriinmektedir
(Rudledge ve Peri, 2020). Bu gibi kaynak iilke bazinda farklilasmalarin sebeplerinden
birisi etnik yerlesim bolgeleridir. Bir ya da benzer kiiltiire sahip birka¢ kaynak tilkeden
gdocmenlerin birlikte yasadigr bolgelerin varligi —etnik yerlesim bolgeleri ya da etnik
anklav (enclave)— isgiicli piyasasina entegrasyonu konusunda hem olumlu hem de
olumsuz yonde etkileri olabilen bir unsurdur. Anklavlar i¢indeki sosyal aglar yeni
gelenlere destek saglarken, ayn1 zamanda ekonomik firsatlar1 sinirlayabilir ve hedef
iilkeye 0zgii becerilerin edinilmesini yavaslatabilir (Xie ve Gough, 2011). Go¢menlerin
yerlestigi bolgelerin o6zellikleri ve yerel isgiicli piyasasi yapisi, basarili bir isgiicii
piyasast eslesmesi i¢in ¢cok Onemlidir (Reitz, 2001). Sosyal aglar ve etnik yerlesim
bolgeleri bu siirecte 6nemli bir rol oynamaktadir (Borjas, 2000; Beaman, 2012). Bir
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diger unsursa kaynak iilkeye bagl olarak etnik anklavin hedef iilkede yogunlastig
bolgedir. Yerlesim bolgesi ekonomik asimilasyonun hizini etkiler; kirsal bolgelerdeki
gocmenler genellikle kentsel bolgelerdekilere gore daha yavas entegre olurlar
(Chiswick, 1978). Tersine, kanitlar isgiicii talebinin yiiksek oldugu bolgelerde
yasamanin, talep  fazlaligi  nedeniyle isgilici  piyasasina  entegrasyonu
kolaylastirabilecegini gostermektedir (Zahl-Thanem ve Haugen, 2019).

Ikinci nesil ¢alismalarin sonuglari, boylamsal veri (panel veri) kullanan {igiincii
nesil ¢alismalarin elde ettigi bulgularla sorgulanmaya baslanmistir. Ugiincii nesil
calismalarin temel itirazi, ikinci nesil ¢alismalarin kohort etkisini kontrol etmesine
ragmen yeniden goO¢, Olim veya oOrnekleme sorunlari nedeniyle ayni go¢cmenleri
karsilastirmamasidir (Chiswick, Lee ve Miller, 2005a). Ayrica, ikinci nesil kohortlar
tanimlamak i¢in go¢ yilin1 kullanmaktadir, ancak gogmenler bazen ayni iilkeye birden
fazla kez go¢ etmektedir (Beenstock, Chiswick ve Paltiel, 2010). Bu sorunlarin bir
sonucu olarak, ikinci nesil ¢alismalar Go¢men Asimilasyon Hipotezini yukar: dogru
yanli tahmin edebilir.

Ucgiincii nesil ¢alismalar ise uzamsal veri setleri kullanarak yani ayn1 gdgmenleri
takip ederek test etmislerdir. Bu sayede, ikinci nesil ¢aligmalarin yeniden gd¢ gibi
ornekleme problemlerini asmay1 hedeflemektedir. Uciincii nesille ilgili ampirik
bulgularin ¢ogu ikinci nesil ¢alismalarin da IAHyi asir1 tahmin ettigi projeksiyonuyla
uyumludur. Boylamsal veri analizleri ekonomik asimilasyon etkisinin zayifladigini ve
bazen de ortadan kalktigini1 ortaya koymustur (Hu, 2000; Duleep ve Dowhan, 2002;
Hum ve Simpson, 2004; Fertig ve Schurer, 2007; Beenstock, Chiswick ve Paltiel, 2010).
Bu sonuglar dogrultusunda, kesitsel ve havuzlanmis kesitsel metodolojiler Go¢gmen
Asimilasyonu Hipotezi ile is birligi yapiyor yani gd¢menlerin uyum diizeyini
oldugundan yiiksek tahmin ediyor olabilir (Lubotsky, 2011).

Ote yandan, boylamsal metodolojilerin de zayif ydnleri bulunmaktadir. Ilk
olarak, panel veri setleri azdir ve panel veri toplamak ¢ok maliyetlidir. Genellikle kisa
bir siire i¢in toplanir ve orneklem yipranmasi kritik bir veri sorunudur (Beenstock,
Chiswick ve Paltiel, 2010). Buna ek olarak, boylamsal analiz sadece beseri sermaye
etkilerini gozlemleyebilir ve donem etkileri yoktur (Chiswick, Lee ve Miller, 2005b).
Bunlar IAH'in reddinin ortaya ¢ikmasina neden olabilir.

Yukarida bahsedilen ampirik yaklagimlardan bagimsiz olarak go¢ politikalar
gocmenlerin ekonomik asimilasyonunu biitlin agilardan 6nemli 6l¢iide etkileyen bir
unsurdur. GOo¢menlerin hedef iilkeye kabuliinii diizenleyen se¢me politikalari, gog
edenlerin 6zelliklerini ve beseri sermaye kalitesini etkilemekte ve onlara yonelik yerel
algilart sekillendirmektedir (Zimmermann, Bauer ve Lofstrom, 2000). Go¢ sonrasi
politikalar ise isgiicli piyasast uyumunu tesvik edebilir ya da caydirabilir (Meyers,
2000). Hem se¢me politikalar1 hem de gd¢ sonrasi politikalar, {ilkeler arasinda biiyiik
farkliliklar gosteren ekonomik asimilasyon siirecini etkilemektedir (Bauer ve
Zimmermann, 2000).
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Yetkililer segme politikalarini, tipik olarak sorunsuz bir sekilde entegre olmasi
muhtemel olan belirli gruplar1 destekleyecek sekilde tasarlayabilir. Basarili se¢me
politikalar1 ekonomik asimilasyonu gii¢lendirir (Green ve Green, 1999). Ornegin, ABD
gocmenlik yasalar1 halihazirda {ilkede ikamet eden aile iiyelerine sahip basvuru
sahiplerine Oncelik verirken, Kanada'nmin puan sistemi isgiicii piyasasi taleplerini
karsilayan ve kolayca entegre olmasi beklenen bireyleri se¢mektedir (Aydemir ve
Skuterud, 2005).

Gogmenlerin kdkeni isgiicii piyasast uyumunda bir diger kritik faktordiir. Se¢im
politikalar1 belirli etnik kokenleri tercih ederek isgiicli piyasasina entegrasyonu
etkileyebilir (Borjas, 1987; Aydemir ve Skuterud, 2005). Geleneksel olmayan kaynak
iilkelerden gelen gog¢menler genellikle daha diisiik giris ticretlerinin yani sira isgiicii
piyasast sonuglarinda da daha yavas biiytime ile kars1 karsiya kalmaktadir (Aydemir ve
Skuterud, 2005). Omegin Tiirkiye, 1934 IskAn Kanunu ve 1951 Cenevre
Sozlesmesi'ndeki cografi sinirlamalarda goriildiigii lizere, tarihsel olarak etnik ve dilsel
olarak benzer g¢menleri tercih etmistir. Tiirkiye genellikle temel Tiirkge bilgisine sahip
gdecmenleri se¢mistir.

Bu politika farkliliklari, farkli gé¢ motifleri ve beceri transfer edilebilirlik
oranlar1 ile sonuglanmaktadir. Isgiicii piyasasi taleplerini karsilamaya odaklanan
politikalar tipik olarak daha iyi ekonomik performansa ve daha hizli entegrasyona yol
acmaktadir. Ekonomik nedenlerle go¢ eden go¢gmenlerin hareketlerini planlamalar1 ve
transfer edilebilir ve {lilkeye Ozgii insan sermayesine Onceden yatirim yapmalari
muhtemeldir. Buna karsilik, insani nedenlerle gelen gogmenler, daha az aktarilabilir
beceriye sahip olabilir ve farkli giidiiler nedeniyle daha yavas isgiicii piyasast uyumu
gosterebilir (Chiswick ve Miller, 2007).

Isgiicii piyasasina entegrasyon, go¢ sonrasi politikalardan da etkilenmektedir. Dil
kurslarina ve mesleki egitime kolay erisim saglayan politikalar isgiicii piyasast uyumunu
artirabilir. Go¢gmenlerin isgiicli piyasasi sonuglarini iyilestirmek i¢in dil akiciliginin yani
sira hedef iilkeye ve firmaya 6zgli beseri sermaye yatirimi yapmasi esastir. Biitiin
bunlarin -6rnegin, dil yeterliligi, go¢ edilen {iilkede kalinan siire uzadik¢a artmasi
beklenir.

Vatandaslik ve vatandagliga kabul politikalar1 Avrupa'da giderek daha dnemli
hale gelmis ve isgiicli piyasast uyumunu onemli dlciide etkilemistir (Miihleisen vd.,
2012). Vatandaslik verilmesi veya vatandasliga kabul ekonomik asimilasyon i¢in tegvik
edici olabilir (Aldashev, Gernandt ve Thomsen, 2012). Go¢gmen se¢me ve sonrasindaki
politikalar isgiicli piyasasi entegrasyonunu kolaylastirabilir (Chiswick, 1978; Borjas,
1985; Beenstock, Chiswick ve Paltiel, 2010; Aldashev, Gernandt ve Thomsen, 2012).

Bu calisma yukarida gruplara ayrilarak 6zetlenen ampirik literatiir baglaminda
ikinci gruptaki caligmalara benzer bicimde go¢cmenleri Tiirkiye’ye giris yilina gore
gruplara ayrarak isgiicli piyasasina uyumunu analiz edecektir. Bu calisma yukarida
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bahsi gecen ve uyum diizeyini etkileyen unsurlara da yer vererek gog literatiiriine katki
sunacaktir.

3. Tiirkiye’ye Yonelik Dis Gog¢iin Kisa Tarihi

Tiirkiye tarihsel olarak gdclere asina bir cografya olmasina ragmen (igduygu ve
Aksel, 2013) modern Tiirkiye'nin go¢ kabul politikas1 tamamen etnik akrabalik (Igduygu
ve Kirisei, 2009) ve dindashk (Kiris¢i, 1995; 2000) perspektifine dayanmaktaydi.
Tiirkiye’nin ¢ok uzun siire go¢ hakkinda yasal diizenlemeler acisindan zayif bir iilke
oldugu soylenebilir. 1934 tarihli iskan Kanunu?, iskanli ve serbest go¢menler olmak
iizere iki farkl1 gdemen tipi tanimlamustir. Iskan edilen gdgmenler, 6zel kanunlarla veya
uluslararas1 anlagmalarla yurt disindan getirilmis ve bu Kanun hiikiimlerine gore
tasinmaz mal verilerek ve orada yasamak mecburiyetiyle iskan edilmislerdir. Serbest
gdemenler ise yerlesmek iizere tek basina veya toplu olarak Tiirkiye'ye gelenlerdir. iskan
edilmelerini talep etmemek sartryla Hiikiimetge tilkeye kabul edilirlerdi. Bu gogmenler
miilkiyet hakkindan yararlanamazlardi. Bu kanunun etnik akrabalik ve dindaglik
perspektifi gayet agiktir. Ayrica, bir diger baglayici metin olan 1951 Cenevre Miilteci
Sézlesmesi ve Miiltecilerin Statiisiine Iliskin Protokol de Tiirkiye nin Avrupa kokenli
olmayan gé¢menlere karsi cografi sinirlama g¢ekincesine sahipti. Bu nedenlerle sadece
isglicii piyasast uyumu siireci degil toplumsal uyumun diger yonleri ve bunun politika
bilesenleri de goz ardi edilmekteydi.

1980 oncesi gocmen kaynag iilkeler Yugoslavya, Bulgaristan, Yunanistan ve
Romanya’dir (McCarthy, 1983; Kirisci, 2000; Oksiiz ve Koksal, 2004; Icduygu ve Sert,
2015; Ozgiir-Baklacioglu, 2015). Ancak bu donem igin gelen gdgmenlerin sayist
hakkinda bir kesinlik yoktur. 1980’lere kadar Tiirkiye’ye yoOnelen gogler i¢in ikili
anlagsmalara dayanan yapisinin da etkisiyle daha ¢ok yukarida bahsi gegen {ilkelere
Osmanli tarafindan yerlestirilmis Tiirklerin geri doniis siirecidir. Tekeli ve Ilkin
(2003:448) bu siirece anavatana donilis seklinde niteleyerek, Anadolu’nun
Balkanlagsmas1 adimi vermistir. Kisacasi, 1980 dncesi donemin gog¢ politikasi biiytik
oOl¢iide ulus ingas1 siireci tarafindan sekillendirilmis ve gdgmen se¢imi de bu perspektife
uygun olmustur.

Tiirkiye i¢in bir diger onemli olay, Bulgar hiikiimetinin baskici asimilasyon
politikalar1 nedeniyle olusan 1989 yilindaki miilteci akinidir. Bu akindaki gd¢gmen sayis1
tartismali olup, tahminler 53 bin ile 350 bin arasinda degismektedir (Kirig¢i 1995; Parla,
2003; 2006; Beltan, 2006). Tiirk hiikiimeti, 1934 Iskan Kanunu ¢ergevesinde vatandaslik
verilmesi, askerlikten muafiyet ve konut i¢in ucuz kredi saglanmasi da dahil olmak tizere
entegrasyon politikalar1 uyguladi (Ozgiir-Baklacioglu, 2006, s. 321; Kirisci ve Karaca,

2 Resmi Gazete, 21.06.1934. Say1: 2733. Sayfa, 1. Kanun Numarasi: 2510
https://www.resmigazete.gov.tr/arsiv/2733.pdf Erisim Tarihi:04.09.2024
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2015). Ayrica miiltecilerin arabalar1 ve kisisel esyalari i¢in giimriik vergisinden muaf
tutuldu (Cetin, 2009). Bu cabalar, agirlikli olarak etnik olarak Tiirk veya Pomak ve dini
olarak Miisliman olan miiltecilerin entegrasyonunu kolaylagtirmay1 amagliyordu.
Yaklasik 100 bin miilteci daha sonra Bulgaristan'a geri dondii (Poultan, 1993). 1989 yili
sonuna kadar Tiirk hiikiimeti 245 binden fazla miilteciye Tiirk vatandasligi verdi
(Simsir, 1986). Genel olarak, Tirkiye'nin politikalar1 ve akrabalik perspektifi, Bulgar
miltecilerin basarili bir sekilde entegrasyonuna katkida bulunmustur.

1990'1ar ve sonrasinda gelen gdé¢gmenler biiyiik ol¢iide geleneksel olmayan koken
iilkelerinden gelen ve is¢i gd¢menlerden olusmaktadir (Icduygu, 2014). Bu durum,
Tiirkiye'nin tarihi go¢ perspektifi olan etnik ve dini yakinlik perspektifi ile kismen
celismektedir. Siire gelen bu farklilasma Tiirkiye’yi yeni bir politika seti liretmeye
itmemis goriinse de en azindan go¢ konusunda basvurulabilecek bir idari otorite 2013
yilinda 28615 sayili Resmi Gazete’de yayimlanan 6458 sayili “Yabancilar ve
Uluslararast Koruma Kanunu” ile kurulmustur. Tarihi perspektif ile mevcut durum
arasindaki bu celigki, Tiirkiye icin gdg¢menlerin isgiicli piyasasina uyumunun analiz
edilmesini daha da 6nemli kilmaktadir.

Soguk Savas'in sona ermesinden sonra diizensiz gd¢gmenler genellikle iki farkli
ana kaynaktan gelmistir. Bunlardan biri Moldova ve Romanya gibi Dogu Avrupa
iilkeleridir. Digerleri ise Orta Dogu (Irak, Iran ve Suriye), Asya (Afganistan, Pakistan
ve Banglades) ve Afrika (Somali ve Kongo) iilkeleridir (Igduygu, 2003). Dogu Avrupali
gocmenler genellikle is aramak icin Tirkiye'ye gelirken, digerleri genellikle Tiirkiye'yi
bir transit {ilke olarak gérmiistiir. Eski Sovyet Cumhuriyetleri arasinda yer alan Tiirki
Cumhuriyetler, dagilma sonrasinda Tiirkiye i¢in bir bagka go¢ kaynagi olmustur. Tiim
ekonomik ve sosyal diizeni yeniden kuran bir iilkede yasayan bu insanlar, ekonomik
olanaklardan yararlanmak i¢in Tiirkiye'ye go¢e yonelmis ve ekonomik sorunlardan
kurtulmay1 hedeflemislerdir (Igduygu ve Aksel, 2012, s.12). Ote yandan, SSCB'nin
dagilmasindan sonra Orta Asya'daki eski Sovyet cumhuriyetlerinden gelen Tiirkler,
diizenli go¢men olarak genis imkanlara sahip olduklari i¢in diizensiz gogmen olarak gog
etmemektedirler (Icduygu ve Aksel, 2012). Genellikle belgeleri olan diizenli gd¢menler
olarak kabul edilmislerdir.

2000-2010 y1llar arasinda Irak, Pakistan, Afganistan ve diger benzer iilkelerden
gelen diizensiz gogmenler Tirkiye'ye giris yapmistir. Ancak, muhtemelen transit
gdcmenler olmakla birlikte, bu gé¢menler Tiirkiye'de isgiicli piyasasina mutlaka dahil
olmuslardir. Tekrar gé¢ etmeyi amaglamaktadirlar ve Tiirkiye'nin isgiicii piyasasinda
gecicidirler (Igduygu ve Biehl, 2012). Aynu tarih aralig1 iin diizensiz isgiicii gdgmenleri
genellikle Moldova, Giircistan, Romanya ve benzeri iilkelerden gelmektedir.

Tablo 1, 2014-2020 donemi i¢in mense lilkelere gore diizensiz gdgmen sayilarini
gostermektedir. Afganistan ve Suriye bu donem igin diizensiz go¢menlerin baslica
menge  lilkeleridir.  Toplam  diizensiz ~ gd¢menlerin  yarisindan  fazlasini
olusturmaktadirlar. Ayrica, Pakistan ve Irak diger onemli kaynak tilkelerdir. Goriilecegi
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iizere, eski dogu blok tilkeleri olarak anabilecegimiz Moldova, Romanya, Giircistan vb.
iilkelerin toplam diizensiz go¢ igerisindeki agirlig1 son yillarda azalmis goriiniiyor.

Son olarak, 2011 baharinda Suriye'de i¢ catisma basladiktan sonra sinir1 gegen
ilk Suriyeli grup sadece 252 kisiydi (Erdogan, 2015), ancak bu biiyiik miilteci akininin
isaret fisegiydi. Tirkiye 2015'in baslarinda en ¢ok miilteci barindiran {ilke haline geldi.
O donemde 1,5 milyondan fazla Suriyeli geg¢ici koruma statiisii altinda Tiirkiye'de
yasamaktaydi. Gegici koruma altindaki Suriyeliler 2018 yilinda 3,6 milyondan fazla
kisiyle zirveye ulasti.

Tablo 1. Diizensiz Gé¢menler, 2014-2020

2014 2015 2016 2017 2018 2019 2020 Toplam

Irak 1728 7247 30.947  18.488  17.629  12.097 3836 91.972
Afganistan 12.248 35921  31.360 45.259 100.841 201.437 50.161 477.227
Pakistan 2350 3792 19.317  30.337  50.438  71.645  13.487 191.366
Suriye 24984 73422  69.755 50.217  34.053 55.236  17.562 325.229

Moldova 101 261 256 308 269 204 126 1525
Filistin 508 615 365 832 10.545  12.210 2059 27.134
Myanmar 6425 5464 1169 374 378 296 104 14.210

Giircistan 1519 2857 2679 2954 3153 2171 1070 16.403

fran 626 1978 1817 2707 4066 8753 3562 23.509
Digerleri 8158 14928 16.801 24.276  46.631  90.613  30.335 231.742
Toplam 58.647 146.485 174.466 175.752 268.003 454.662 122.302 1.400.317

Kaynak: Tiirkiye Cumhuriyeti, Igisleri Bakanlig, Go¢ Idaresi Bagkanlg:.
https://www.goc.gov.tr/duzensiz-goc-istatistikler

Tiirkiye, Suriyeli miiltecilerin gegici oldugunu varsaymistir. Bu noktadan
hareketle Tiirkiye baslangicta “misafir” tanimina dayali bir politika olusturdu, ancak
Tiirk hiikiimeti aynt zamanda geri gondermeme ilkesine de bagli kaldi. Tirkiye
hiikiimeti “Go¢ Idaresi Genel Miidiirliigii'nii (GIGM)” kurdu. Bu kurulusla birlikte
Tiirkiye Hiikiimeti go¢ icin kurumsal bir yaklasim olusturmayi hedeflemistir. Bu
miidiirliik gecici koruma statiisiinii tanimlamistir. Gegici koruma altindaki kisiler i¢in
kayith istthdam, Ocak 2016'da ¢ikarilan “Gegici Koruma Saglanan Yabancilarin
Calisma izinlerine Dair Y&netmelik” ile diizenlenmistir. Bu diizenleme ile Suriyeliler
yerel isletmeler tarafindan yasal yollarla istthdam edilebilecektir. Bu agidan
bakildiginda bu diizenleme Suriyeli miiltecilerin isgiicii piyasasina entegrasyonu i¢in bir
firsat olabilir.

Icduygu ve Diker (2017)’e gore, kayit dist is piyasast hem Suriyelileri hem de
isverenleri cezbetmeye devam etmektedir. Giincel GIGM rakamlarina gére, Tiirkiye'de
calisma cagindaki niifus i¢inde 2 milyondan fazla Suriye kdkenli bulunmaktadir. Bu
say1, Tiirkiye'deki tiim Suriye kokenli miiltecilerin ylizde 50'sinden fazlasina tekabiil
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etmektedir. Tiirk makamlar1 2016 y1l1 sonuna kadar bu 2 milyon kisiden sadece 65 binine
calisma izni vermistir (Igduygu ve Diker, 2017). Ne yazik ki, Tiirkiye Aile, Calisma ve
Sosyal Hizmetler Bakanlig1 bu veri setini agiklamadigi i¢in ¢alisma izni rakamlar1 2019
yilina kadar mevcuttur. Suriyeli miiltecilere verilen toplam c¢aligma izni 2019 yili
sonunda 140 binden fazladir.

4. Veri ve Metodoloji

Calismada TUIK ’in Hanehalki Isgiicii Arastirmasi’nin (HIA) mikro veri setlerini
kullantyoruz. HIA nin temel amaci, Tiirkiye’deki isgiiciiniin yapisini ve Tiirkiye'nin
isgiicii piyasasindaki sorunlari ortaya ¢ikarmaya yardimei olmaktir. Bu baglamda TUIK
tarafindan yayinlanan en eski ve isgiicii piyasasi i¢in en kapsamli veri setidir.

HiA’da 2009 yilindaki revizyon sirasinda bu ¢alisma i¢in 6nemli olan bazi
degisiklikler yapilmistir. Bu revizyon ile anketin katilimeilarina iki cevap segenegi olan
—Tiirkiye’de ve Yurtdisinda olacak sekilde— “Nerede dogdunuz?” sorusu sorulmaya
baslanmis ve boylece “Tiirkiye dogumlular” ve “yurtdist dogumlular” ayrimi da bu
anketin konusu haline gelmistir. 2014 yilinda bir revizyon daha geciren HIA nm bu
revizyonunun etkilerini veri setinin sinirliliklarini agiklarken deginecegiz.

Bu calisma, Tiirkiye ve yurtdisi dogumlu erkeklerin isgiicii piyasasi sonuglarini
karsilastirmak ve isglicii piyasasina uyumunu degerlendirmek icin 2009'dan 2021'e
kadar olan HIA verilerini havuzlanmis yatay kesit veri setleri halinde kullanmaktadir.
Bu boliimde, oncelikle degiskenlerimizi ve bunlarin sinirliliklarini, sonrasinda betimsel
istatistikleri ve en sonunda metodolojik yaklasimimizi agiklayacagiz.

4.1. Veri Seti

Isgiicii piyasasi ¢iktilarini temsil eden ii¢ bagimli degisken kullaniyoruz. Bunlar,
isgiicline katilim durumu, istihdam durumu ve logaritmik dlgekte reel aylik ticretler olup
bu degiskenler ekonomik uyumu biitiinciil bir sekilde anlamamiza olanak taniyacaktir.
Tablo 2'de tiim degiskenlerimizin tanimi verilmistir. Ug bagimli degisken de HIA’da
hanehalk: iiyelerinin yanitlarindan tiiretilmistir. Bu ii¢ degisken, uyumu ii¢ adimda
kavramamiza yardimci olabilir. ilk olarak, isgiiciine katihm, isgiicii piyasasi
entegrasyonunun ilk admmdir (Bellemare, 2007). Isgiiciine katilmayan bir gd¢menin
ekonomik uyum siirecinin baglayamayacagi agiktir (Gorodzeisky ve Semyonov, 2017).
Istihdam ekonomik uyumun bir sonraki adimidir ¢iinkii yerel isgiicii piyasas1 deneyimi
sahibi olmanin ve isgiicii piyasasi yapisindaki farkliliklar: fark etmenin tek yolu budur
(Husted vd., 2001). Son olarak, yerli niifus ve yurtdist1 dogumlular arasindaki {icret
esitligi, isgiicii piyasast uyumunun nihai gostergesidir.
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Tablo 2. Degiskenler ve Tanimlari

Degiskenler

Tanmmlan

Bagimh Degiskenler

Isgiiciine Katilim  Durumu

(LFP)
Istihdam Durumu (Emp)

Aylik Reel Ucret (Logaritmik)
(Lnw)

Eger katilimci isgilicline katilim gosteriyorsa 1, aksi takdirde 0
degerini alir.

Eger katilimci istihdam edilmisse 1, aksi takdirde 0 degerini alir.

Aylik iicret bilgisinin TUFE ile diizeltilip dogal logaritmik 6lgekte
ifade edilmis halidir.

Kritik Bagimsiz Degiskenler

Kohort Kukla Degiskenleri

Kie70

K1gso

K190

K2000

K2o12 (Referans Grup)

Eger katilimcit 1979 ve oncesinde aksi

takdirde 0 degerini alir.

Tiirkiye’ye gelmisse 1,

Eger katilimci 1980-1989 arasinda
takdirde 0 degerini alir.

Tirkiye’ye gelmisse 1, aksi

Eger katilimci 1990-1999 arasinda
takdirde O degerini alir.

Tiirkiye’ye gelmigse 1, aksi

Eger katilimci 2000-2011 arasinda
takdirde 0 degerini alir.

Tiirkiye’ye gelmisse 1, aksi

Eger katilmc1 2012 ve sonrasinda aksi

takdirde 0 degerini alir.

Tiirkiye’ye gelmisse 1,

Kontrol Degiskenleri

Tamamlanan son yas

Egitim Kukla Degiskenleri

Bir okul bitirmedi (Referans
Grup)

Eger katilimc1 herhangi bir okuldan mezun degilse 1, aksi takdirde
0 degerini alir.

[lkokul Mezunu

Eger katilimcr ilkokul mezunu ise 1, aksi takdirde 0 degerini alir.

[Ikogretim Mezunu

Eger katilimc1 ilkogretim mezunu ise 1, aksi takdirde 0 degerini alir.

Lise Mezunu

Eger katilimci lise mezunu ise 1, aksi takdirde 0 degerini alir.

Mesleki Lise Mezunu

Eger katilimer mesleki lise mezunu ise 1, aksi takdirde 0 degerini
alir.

Yiiksek Ogrenim Mezunu

Eger katilimci 6n lisans ve {iistii bir derece mezunu ise 1, aksi
takdirde 0 degerini alir.

Medeni Hal

Eger katilimet evli ise 1, aksi takdirde 0 degerini alir.
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Bu {li¢ adimli analizde, kukla degisken olan isgiiciine katilim durumu (LFP) ve
istihdam durumu (Emp) degiskenlerini HIA’da yer alan ve TUIK uzmanlarinca
olusturulan “Ferdin isgiicli durumu” gostergesinden yararlanarak olusturduk. Ayrica,
ekonomik uyum analizinde bagimli degisken olarak literatiirle uyumlu olarak iicretleri
de kullaniyoruz. Bu degisken HIA’da bir iste iicretli olarak ¢alisanlarin aylik iicret
gozlemleri kullanilarak tiiretilmistir. Kullandigimiz veri setleri 13 yila yayilan bir mikro
veri setinden olustugu icin, iicretlerin Tiiketici Fiyat Endeksi (TUFE) ile deflate edilmesi
gerekmektedir. Bu ¢alismada, tim yillarin tcretlerini 2021 fiyatlarina gore deflate
ediyoruz. Ayrica TUFE ile diizeltilmis bu iicret diizeylerini yaklasik yiizde farklari
olarak kolayca yorumlamak i¢in logaritmik dl¢ekte kullantyoruz.

Bu ¢aligmada kullandigimiz bagimsiz degiskenler, kritik bagimsiz degiskenler
ve kontrol degiskenleri olmak tiizere iki gruba ayrilabilir. Kritik olanlar dogum yerine
bagli olarak ortaya g¢ikan isgiicli piyasasi ¢iktilarindaki farkliliklart ve Tiirkiye'deki
gdemenlerin isgiicii piyasasina uyum siirecini agiklamamiza olanak tanir. Ote yandan,
yas, egitim seviyesi ve medeni durum gibi kontrol degiskenleri de kullanilmaktadir. Bu
kontrol degiskenleri, isglicii piyasasi sonuglarinin belirleyicileri olarak hem g¢alisma
ekonomisi literatiirinde hem de gogmenlerin isgiicii piyasasina uyumu literatiiriinde
genis kabul gormiistiir. Hem kritik bagimsiz degiskenlerin hem de kontrol
degiskenlerinin tanimlart da Tablo 2’de verilmistir.

Kritik bagimsiz degiskenler kohort kukla degiskenleridir. Bu ¢alismada
Tiirkiye’deki yurtdisi dogumlulari bes farkli kohort kukla degiskeni ile grupluyoruz. Bu
kohortlarin kukla degiskenlerini tanimlarken, yurtdist dogumlularin Tirkiye'ye giris
yilmi dikkate aldik. Giris yilmin tanimlarken, HIA’da yer alan ve sadece Yurtdiginda
dogmus olanlara sorulan “Tiirkiye’ye hangi yil geldiniz?” sorusu dikkate alinmistir.
Kohort degigkenlerinin tanimi tablolarda mevcuttur. Bu degiskenlerin tarih araligini
belirlerken, bir 6nceki bolimde tartistigimiz tarihsel baglanmi dikkate aldik. Kohortlari
bu tarihsel baglamdaki kirilmalara gore sekillendirmeye calistik.

Kohortlar gogmenlerin ekonomik uyum siirecini farkli bakis acilarindan
incelemeye olanak tanir. i1k olarak, bu degisken, gd¢ yila gore “gdcmen kalitesindeki”
degisimi gbézlemleme sansi verebilir (Borjas, 1985; 1995). Bu durum, isgiicii piyasasi
sonuglarinda begeri sermayenin 6nemini ve bu baglamda gd¢menlerin iggiicii piyasasina
entegrasyonunu aciklayabilir. Ayrica, benzer beserl sermaye yapisina sahip gruplar
arasindaki isgiicli piyasast ¢iktilarindaki farkliliklar, dénem etkisinin varligr ve bu
becerileri yurtdisinda edinmis olmanin bu becerilerin gegerliligi tizerindeki etkileri
hakkinda da bilgi saglayacaktir (Borjas, 2015). Ayrica, politik etkiler sonucu ortaya
cikan gocmen kohortlart ve yerli halk arasindaki isglicii piyasast sonuglarindaki
farkliliklar1 da agiklayabilir. Bu durum, politika yaklagiminin yillara gore kohortlar
arasinda ¢ok degiskenlik gostermesi durumunda miimkiin olabilir. Ayrica, bu degisken
ile yaslanmanin isgiicii piyasas1 ciktilar1 iizerindeki etkisini gdzlemlemek de
miimkiindiir (Borjas, 2014; 2015; 2016). Kisacasi, isgiicli piyasasi c¢iktilarinda bu
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degiskene bagli olarak bir farklilik varsa, dort olas1 agiklamadan bahsedebiliriz. Bunlar
gdecmen kalitesinde degisim, donemsel etkiler, politika etkileri ve yaslanmadir. Bu kukla
degiskenleri kullanarak, bu ¢ok yonlii bakis agisi ortaya konulabilir ve gogmenlerin
isgiicli piyasasina entegrasyonu bu farkli perspektiften anlasilabilir.

Son olarak, katilimcilarin beseri sermaye diizeylerinin ve diger 6zelliklerinin
etkisini gozlemlemek i¢in kontrol degiskenleri kullanilmistir. Bu degiskenler yas,
medeni durum ve egitim diizeyini gézlemlemek i¢in HIA dan tiiretilen alt1 farkli kukla
degiskendir. Bu degiskenlerin tanimlar1 da Tablo 2'de verilmistir. Bu degiskenler
yardimiyla kritik degiskenlerin etkisi daha net bir sekilde goriilebilir ¢iinkii kontrol
degiskenlerinin etkisi Tirkiye dogumlu ve yurtdist dogumlu erkekler igin farklilik
gosterebilir. Bu farkliliklar, beceri ve niteliklerin aktarilabilirligi ve hedef iilkedeki
gegerliligi ile ilgili sorunlart veya yerli niifus ve yurtdist dogumlularin farkl 6zellikleri
ile ilgili olabilir.

Bu calismanin mevcut verinin yapist nedeniyle bazi smnirhiliklart da
bulunmaktadir. Ilk olarak, yurtdisi dogumlularin kaynak iilke bilgileri mevcut Veri
setinde yer almamaktadir. Bu durum, gd¢menlerin kaynak {ilkelerine bagli olarak
meydana gelen farkliliklart anlamada bir engeldir. Ornegin, baz1 gdgmen kdkenleri daha
fazla kaynak tilkedeki becerilerin hedef tilkeye aktarilabilirligi sorunlariyla karsilagiyor
olabilir. Ayrica, yurtdisi dogumlularin dillerinin Tiirk¢eye yakinligi veya Tiirkge dil
yeterliligi hakkinda herhangi bir bilgi de bulunmamaktadir. Daha eski kohortlar Tiirkce
dil yeterliliginde bir artis1 temsil ettigi iddia edilebilecek olsa da bu kesin olarak
gozlemlenememektedir. Daha yiiksek Tiirkce dil yeterliligi, daha yiliksek beceri
aktarilabilirligi ve isgiicii piyasasina daha kolay uyum saglamaya yardimci oluyor
olabilir.

Ote yandan, egitim diizeyi hakkindaki cevaplarda veri toplama yontemine dair
tutarsizliklar oldugu i¢in egitimde gegirilen siire degiskeni hesaplanamaz. 2014 yilindaki
revizyona kadar anketin egitim derecesi hakkindaki sorusuna verilen yanit olarak yiiksek
ogrenim secenegi, On lisans derecesi ile doktora (PhD) derecesi arasindaki tiim
dereceleri ayn1 anda icermektedir. Ancak, 2014’ten sonra bu siklar cesitlendirilmistir.
Ancak, tutarlilik agisindan 2014 sonrasi cevaplar dnceki anket formatina indirilerek
kullanilmugtir. Ayrica, Tirkiye'de ilkokul egitimi yasal reformlar araciligiyla bes yildan
dort yila disiiriilmiis ve ortaokul ve lise egitimi ii¢ yildan dort yila uzatilmistir. Bu
degisiklikler nedeniyle egitimde gegirilen siire degiskeni artik tutarsiz hale gelmistir.
Ayrica, bu calismada, Mincer (1974) tarafindan 6nemi vurgulanan isgiicli piyasasi
deneyimi degiskeni kullanilamamaktadir, ¢linkii bu degiskenin taniminda kullanilan
egitimde gegirilen siireyi 6lgmek miimkiin degildir. Son yillarda Tiirkiye'de okul
baslangi¢c yasinin sik¢a degistirilmesi, ilerleyen donemde bu degiskenlerin gilivenilir
hesaplanmasini engelleyen bir baska muhtemel faktor haline gelecektir.

Bununla birlikte, bu arastirma, veri sinirliliklarina ragmen, yurtdisi dogumlularin
Tiirkiye isgiicli piyasasina entegrasyonunu anlamak i¢in yeterli bir metodolojik ¢ergeve
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saglamaktadir. Dil bilgisi eksikligini Kohort degiskenlerini bir vekil olarak
degerlendirerek agmaya calisiyoruz. Ayrica, isgiicii piyasast deneyimi ve okul yillart
degiskenleri, yas ve egitim kukla degiskenleri ile ikame edilmistir. Bu yaklasim benzer
unsurlarin dl¢iilmesine imkan tantyan bir ¢erceve sunmaktadir.

4.2. Betimsel Istatistikler

Bu boliimde betimsel istatistikleri Tiirkiye dogumlular, Yurtdist dogumlular ve
yurtdisi dogumlularin kohortlar1 6zelinde tartisilacaktir. Bu perspektif her bir gogmen
grubunun Ozelliklerini ayr1 ayr1 goriip aymi veri seti i¢in farkli bakis acilar
saglamaktadir. Bu farkliliklar isgiicii piyasasina uyumu analiz ederken detaylari
kavramak i¢in faydalidir. Her bir degisken icin ortalama degerler asagidaki Tablo 3’te
mevcuttur. Biz ise farkli perspektiflerden yaklasmak amaciyla tablodan ortaya g¢ikan
yapilara odaklanacagiz.

Tirkiye dogumlular ile yurtdisi dogumlular egitim diizeyi acisindan
karsilastirilinca genel anlamiyla benzer bir dagilimdan bahsetmek miimkiindiir. Ancak,
lise ve tistli dereceler ile herhangi bir okul bitirmemis olma durumunun yurtdis
dogumlular arasinda daha yaygin oldugunu ancak ilkokul ve ilkogretim mezunu olmanin
da Tirkiye dogumlular i¢in daha yaygin bir durum oldugunu detaylica inceledigimizde
goriiyoruz. Kisacasi, egitim agisindan biitiiniin karsilagtirilmasi biraz karmasiktir.

Gogmen kohortlarin1 baktigimizdaysa goze carpan ilk unsur 2012 ve sonrasi
gelenlerden olusan grubun agik sekilde hem Tiirkiye dogumlulardan hem de diger
gdecmen gruplarindan daha diistik egitim derecelerinde yogunlastigidir. K2o12 nin yiizde
70’e yakini ilkogretim ve alt1 bir dereceye sahipken buna en yakin diger kohort Kig7o
icin bu oran yiizde 60 civarindadir. Tiirkiye dogumlulardaysa yine bu oran yiizde 63
civarindadir. Yine ayni oran, Kozooo, Kiggo Ve Kiggo kohortlart i¢in ¢ok daha iyi
durumdadir ve sirasiyla yiizde 45, yiizde 34 ve yilizde 29,7°dir. Kisacas1 bahsedilen
kohortlar ortalama olarak hem Tiirkiye dogumlulardan hem de diger kohortlardan daha
egitimlidir.

Yas ortalamalar1 agisindan bakildigindan yurtdisi dogumlular, Tirkiye
dogumlulardan 2 yas daha yaslidir. Ancak, kohortlarin ortalamalarina baktigimizda
2012 ve oncesi gelenler ile 2000-2011 arasinda gelenlerin Tiirkiye dogumlular ve
yurtdis1 dogumlulardan geng; 1990-99 arasinda gelenlerin Tiirkiye ortalamasindan yasl
ve yurtdist dogumlularla ¢cok benzer bir ortalamada; 1980-89 aras1 gelenler ile 1980
oncesi gelenlerin ise hem Tirkiye dogumlularin ortalamasindan hem de yurtdis
dogumlularin ortalamasindan daha yagh oldugu goriiliiyor.
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Tablo 3. Ortalama Degerler
Tiirkiye Yurtdist Tiim K012
Dogumlular  Dogumlular Erkekler
n 1772023 27094 1799117 578
Egitim Diizeyleri (%)

Bir okul bitirmedi 0,054 0,079 0,055 0,254
flkokul Mezunu 0,334 0,181 0,331 0,198
[Ikdgretim Mezunu 0,246 0,215 0,246 0,243
Lise Mezunu 0,113 0,152 0,114 0,148
Mesleki Lise Mezunu 0,103 0,182 0,104 0,039
Yiiksek Ogr. Mezunu 0,146 0,189 0,147 0,114
Yas 37,684 39,728 37,715 29,984
Medeni Hal (Evli=1) (%) 0,668 0,710 0,669 0,562
LFP (%) 0,7478 0,7141 0,7473 0,6937
Emp (%) 0,6766 0,6304 0,6759 0,5294
LnW (TL) 7,7483 7,7651 7,7486 7,4376
K2000 K190 K1so K170

n 2920 4723 7328 5636

Egitim Diizeyleri (%)

Bir okul bitirmedi 0,077 0,014 0,018 0,022
flkokul Mezunu 0,071 0,047 0,115 0,413
Hkégretim Mezunu 0,304 0,279 0,164 0,165
Lise Mezunu 0,227 0,169 0,149 0,075
Mesleki Lise Mezunu 0,106 0,297 0,292 0,155
Yiiksek Ogr. Mezunu 0,213 0,190 0,259 0,167
Yas 31,619 39,343 41,515 52,345
Medeni Hal (Evli=1) (%) 0,526 0,688 0,770 0,901
LFP (%) 0,6530 0,7912 0,8045 0,550
Emp (%) 0,5435 0,7025 0,7427 0,5032
LnW (TL) 7,7687 7,7378 7,9307 7,9425

Evli olma durumuna baktigimizdaysa yurtdis1 dogumlularin ortalamasi Tiirkiye
dogumlulardan biraz yiiksektir. Kohortlara baktigimizdaysa yas dagilimina benzer

sekilde K2o012’nin yiizde 56°s1 ve K2o00‘in yiizde 52°si evliyken, bu oran Kiggo’la birlikte
ylizde 68’e ¢ikiyor ve daha once gelmis diger kohortlarda da artmaya devam ediyor.

Son olarak isgiicli piyasasi ciktilarini yine ayni baglamda degerlendirecegiz.
Isgiiciine katilim orami Tiirkiye dogumlu erkekler igin yiizde 75 civarindadir. Bu oran
yurtdist dogumlu erkekler i¢in ylizde 71°dir. Son iki kohort i¢in ise isgiiciine katilim
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orani bu her iki ortalamanin da ¢ok altindadir. K1990 Ve Kiggo kohortlar1 i¢inse LFP yiizde
80 civarindadir. En ilgi ¢ekici sonugsa 1980 6ncesinde gelenler grubunda LFP nin yiizde
55 civarinda ¢ikmasidir.

Istihdam orani agisindan karsilastirdigimizda genel anlamda Tiirkiye dogumlular
yine yurtdisi dogumlulardan daha yiiksek bir ortalamaya sahiptirler. Yine son iki kohort
acik sekilde ¢cok daha diislik bir ortalamaya sahipken, Ki990 Ve Kiggo a¢ik sekilde daha
iyl bir istthdam oranina sahiptir. Yine ilgi ¢ekici olan durum 1980 6ncesi gelenlerin
ylizde 50 civarinda en diisiik istihdam oranina sahip olmasidir.

Ayni gruplan iicret agisindan degerlendirdigimizde ise yurtdisi dogumlular
lehine yiizde 2 civarinda bir {icret avantaji goriiyoruz. Bu {iicret diizeyini kohortlar
acisindan inceledigimizde ise, son kohort —2012 ve sonrasi gelenler— harig¢ biitiin
kohortlarin asagi yukart Tirkiye dogumlularla en azindan benzer iicret diizeyine
ulastigini goriiyoruz. Bu noktada eklenmesi gereken ilgi ¢ekici nokta ise Kiogo Ve Kig7o
kohortlarmin her ikisinin de Tiirkiye dogumlulardan yiizde 20 civarinda fazla kazaniyor
oldugudur.

Burada ham sekilde agiklanan yukaridaki bulgularin birbiriyle olan iliskisini bu
makalenin sonu¢ bdoliimiinde diger analizlerin de destegiyle detayli bir sekilde
tartistyoruz. Bu nedenle bu boliimde isgiicii piyasast ¢iktilari agisindan yapilan
karsilagtirmay1 gogmenlerin uyumu baglaminda tekrar incelemeyi ilerideki boliimlere
birakiyoruz.

4.3. Regresyon Metodolojisi

Bu ¢alismanin metodolojik yaklasimi Borjas’in (1985) “havuzlanmis yatay kesit
yaklasimi”na benzer sekilde tasarlanmistir. Bu metodolojinin isgiicii piyasasi ¢iktilaria
yonelik temel yaklagim1 Mincer kazang fonksiyonu ile aynidir. Ampirik analiz, isgiicii
piyasasi sonuglari lizerinden entegrasyonu tahmin etmek igin beseri sermaye-kazang
fonksiyonunu kullanir. Diger bir deyisle, havuzlanmis yatay kesit metodoloji, isgiicli
piyasasi ¢iktilari ile egitim ve deneyim arasindaki iliskiyi benimser. Bu yaklasima gore
bir iilkede dogmus olan yerli niifus sadece o iilkeye 6zgii beseri sermayeye unsurlarina
yatirim yaparlar. Bu metodolojide Tiirkiye ve yurtdist dogumlu erkekler i¢in iki farkli
tahmin denklemi bulunmaktadir. Biz bu iki farkli denklemi kullanarak {i¢ farkli bagimh
degiskeni tahmin ediyoruz. Yukarida da bahsettigimiz gibi bu c¢alismanin temel
katkilarindan birisi bu agamali uyum siireci yaklagimidir.

Havuzlanmig yatay kesit yaklasim, farkli yillarda toplanan yatay kesit veri
setlerini diizenleyerek ve gd¢cmenleri giris yillarina gore gruplayarak dinamik bir siireci
analiz etmeye olanak saglar. Bu baglamda, havuzlanmis yatay kesit yontem, bu
arastirmada yurtdist dogumlularin isgiicli piyasast sonug¢larini tahmin etmek i¢in bazi
uyarlamalarla kullanilmistir. Ornegin, Tiirkiye'deki gd¢menler igin kohortlar arasi
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biiyiime ve kohort i¢i bilyiime HIA’daki kisithiliklar nedeniyle gozlemlenemez.
Gogmenler i¢in iggiicii piyasast ¢iktilarinin biiyiime tiirtinii gozlemlemek icin, her yilin
anketinin her kohort i¢in daha fazla gozlem icermesi gerekmektedir. Bu nedenle, bu
caligsma, gocmenler icin isgiicli piyasasi ¢iktilarinda sadece toplam biiyiimeyi tahmin
edecektir.

Regresyon denklemlerinde tahmin yontemi, bagimli degiskene baghdir. Bagiml
degisken isgiicline katilim veya istihdam durumu oldugu tahminlerde lojistik regresyon
yontemini kullanacagiz. Bu yontem bagimli degiskenin kategorik degisken oldugu
durumlarda kullanilmak i¢in uygun bir tahmin yontemidir. Ote yandan, bu denklemleri
iicret seviyeleri i¢in ise en kiiglik kareler yontemiyle tahmin edecegiz. Denklemlerde alt
indis “n” Tiirkiye dogumlu erkekleri ve “f” yurtdisi dogumlu erkekleri ifade eder. “k”
ise egitim kuklalar1 gibi bir kategoriden her bir kukla degiskenini ifade eder.

Tiirkiye dogumlu erkekler i¢in isgiicii piyasasi ¢iktilarini tahmin etmek amaciyla
Denklem 1’1 kullantyoruz. Bu calismada, bagimsiz degisken olarak yer alan alt1 farkli
egitim seviyesi i¢in gruplanmis kukla degiskenlerden herhangi bir okulu bitirmemis
olanlar bu denklemlerde referans grup olarak kullanilir. Ayrica, bitirilen yas ve yasin
karesi bagimsiz degisken olarak regresyon denklemlerine dahil edilmistir. Yas
degiskenini bu sekilde kullanarak, yaslanmanin isgiicii piyasast ¢iktilarindaki azalan
marjinal etkisini gorecek olmakla birlikte, zzimni olarak kazanilan her ek isgiicii piyasasi
deneyimin iggiicli piyasasi ¢iktilar1 lizerindeki azalan pozitif etkisini temsil eden bir
degisken olarak incelemekte miimkiindiir. Ozetle, bu bagimli degiskenler, yasin ve
zimni olarak tecriibenin isgiicli piyasast sonuglari iizerindeki parabolik etkisini
gostermektedir. Denklem 1'deki son bagimsiz degisken, medeni hali temsil eden ikili
degiskendir.

Yn,i = :30 + Bn,i,k Egitim Duzeyin,i,k + ﬁ6 YaSn,i + ﬁ7 Ya$121,i +
Pg Medeni Hal,,; + uy,; 1)

Yurtdist dogumlular i¢in isgiicli piyasasi ¢iktilarini asagida verilen Denklem 2
ile tahmin ediyoruz. Denklem 1°de gdsterilmis olan kontrol degiskenleri bu denklemde
yurtdist dogumlular icin cy,i ile gosterilmistir. Gogmenler i¢in 1ggiicli piyasasi sonuglarini
tahmin ederken, en son kohortu (Kzo12) referans grup olarak kullaniyoruz. Diger
kohortlar (K1g70, K198, K1990 Ve K2on0) denklemde goriilebilir.

Yei = Bo + BrcCri + A1970K1970 T A1980K1080 + A1990K1990 + A2000K2000 + Ugi (2)

Havuzlanmig yatay kesit model, gogmenlerin isgiicii piyasasi sonuglarini varis
yillarna gore farklilagtirarak tahmin eder. Tahmin denkleminin bu giris yili
farklilagtirmas1, gdgmenlerin ekonomik uyumuna farkli bakis agilar1 saglayacaktir. ik
olarak, bu yontemle gogmenlerin beseri sermaye kalitesindeki degisimin isgiicii piyasasi
sonuclarma etkileri olgiilebilir. Ikinci olarak, bu farklilastirma, dénem etkisini
incelememizi saglayabilir. Ayrica, veri setinin smirliliklart nedeniyle gé¢menlerin
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kokenleri bilinmese de tarihsel siirecten elde edilen bilgilerle kdkenin isgiicii piyasasi
sonuclarina etkisi tartigilabilir.

Gogmenler ile yerli niifus arasindaki veya go¢men kohortlarinin arasindaki iicret
diizeylerindeki  farklarin  tespit edilmesi, gO¢menlerin  iggiicii  piyasasina
entegrasyonlarinin gerceklesip gerceklesmedigini ve/veya hangi 6l¢iide gerceklestigini
yanitlamak i¢in nihai belirleyicidir. Go¢menler ile yerli niifus arasindaki iicret farki,
goemenlerin ekonomik uyumu i¢in olduk¢a Onemli bir gostergedir ¢ilinkii mevcut
durumun net bir 6zetini sunar.

Ucret diizeylerin tespiti, regresyon analizinden elde edilen her bir degisken icin
tahmin edilmis katsay1r degerleri ve her degiskenin ortalama degerleri ile yakindan
iligkilidir. Bu degerleri kullanarak, Tirkiye dogumlular, yurtdisi dogumlular ve
kohortlar1 i¢in tahmin denklemlerinin tiizerinden ticret diizeylerini hesapliyoruz.
Yukaridaki 1 ve 2 numarali denklemlerin bagimli degiskeni licret diizeyi olacak sekilde
tahmin edilmis halini dikkate alacagiz. Ardindan, kestirim sonuglarini kullanarak
Tiirkiye dogumlular ve yurtdist dogumlu kohortlarinin ortalamalar1 {izerinden {icret
diizeylerini hesaplayacagiz. Bu iicret diizeyleri her bir grubun ortalama {iyesi i¢in tahmin
edilmis iicret diizeyini gosterecektir.

Sonug olarak, tcret diizeylerine yonelik bu kapsamli metodolojik yaklasim,
Tiirkiye dogumlular ile Tirkiye’deki yurtdisi dogumlular arasindaki ticret fark:
sorununu ayrintili bir sekilde inceleme olanagi sunmaktadir. Yerli niifus, ggmenler ve
gocmen kohortlar1 arasindaki {icret diizeyi farki, yukarida agiklanan bu ampirik
yaklagimlarla eszamanli olarak analiz edilebilir. Bu ampirik analizler, Tirkiye'deki
gocmenlerin igglicli piyasasina uyumunu ayritili ve farkli bakis agilarindan
incelememize olanak taniyacaktir.

5. Bulgular

Bu béliimde dncelikle betimsel bir analizle yurtdist dogumlu kohortlar1 Tiirkiye
dogumlularla karsilastirip iic isgiicli piyasast ¢iktist agisindan uyum diizeylerini
degerlendirecegiz. Ardindan, ekonometrik tahmin sonuglarinin bulgular1 sirasiyla
isgilicline katilim, istthdam ve iicret diizeyleri i¢in tartisilacak ve uyumun belirleyenleri
incelenecektir. Son olarak ise kestirimler yardimiyla hesaplanan Tiirkiye dogumlular ile
yurtdist dogumlular arasindaki {iicret diizeyi farklarn hakkindaki sonuglar
degerlendirilecektir. Bu sirayla izlenecek olan tartigma, yukarida agiklanan gégmenlerin
isgiicli piyasasina uyuma ii¢ adimli bakisla uyumlu sekilde ilerleyecektir.
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5.1. Betimsel Analiz

Bu bolimde ii¢ temel isglicii piyasast ¢iktisi i¢in yurtdist dogumlularin
kohortlarini ve Tiirkiye dogumlular1 dikkate alan ii¢ grafikle betimsel bir isgiicii piyasasi
uyumu analizi yapacagiz. Grafikler anketin gergeklestigi yildaki ortalama degerleri
gostererek gogmen kohortlarinin yildan yila her bir isgiicli piyasasi ¢iktisinda nasil
performans gosterdigini izleme imkani saglar. Bu sayede hem her bir go¢men kohortu
icin uyum seviyesini gormek miimkiin olurken, ayrica bu uyum diizeyinin seyrini de
gormek miimkiin olacaktir. Son olarak, tartisma boyunca oranlarin sayisal degerlerini
ifade etmek yerine, uyum siirecinin Oriintiisiinii ortaya ¢ikarmaya ¢alisacagimizi
belirtmek isteriz.

Sekil 1. Isgiiciine Katiim Oram
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Sekil 1, analize dahil olan 5 kohort ve Tiirkiye dogumlular i¢in isgiiciine katilim
oraninin seyrini gostermektedir. 1980-89 arasi gelenler (K1980) Ve 1990-99 arasi gelenler
(K1990) donem boyunca Tiirkiye dogumlularla en azindan benzer bir isgiiciine katilim
oranina sahiptirler. 1980 6ncesi gelenler (Ki970) ise betimsel istatistiktekiyle uyumlu
bicimde acik ara en diisiik isgiicline katilim gdsteren kohorttur. Bu kohort i¢in durumun
bdyle olmasinin sebebi agik ara en yash yurtdisi dogumlu grup olmalari olabilir. 2000-
2011 arasinda gelenler (K2o00) donemin basinda Tiirkiye dogumlulardan koti
performans gosterirken 2014°e kadar bu acig1 kapatmay1 basarmis ve o tarihten sonra
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benzer performans gostermistir. Son olarak, 2012 ve sonrasi gelenler (K2o012) baslangigta
cok diisiik bir isgiliciine katilim gdsterirken, bu oran déonem boyunca iyilesmis 2016
yilindan itibaren Tiirkiye dogumlularla benzer diizeylere gelmistir.

Sekil 2, analize dahil olan 5 kohort ve Tiirkiye dogumlular i¢in istihdam oraninin
seyrini gostermektedir. Betimsel analizde oldugu gibi, isttihdam orani i¢in durum,
isgilicline katilim oraniyla benzerdir. K1ggo Ve K199 donem boyunca Tiirkiye dogumlulara
en azindan benzer performans gostermislerdir. En yash kohort olan Kig70 ise betimsel
istatistiktekiyle uyumlu bigimde donem boyunca Tiirkiye dogumlulardan diisiik
performans gostermislerdir. Koooo donemin basinda Tirkiye dogumlulardan kotii
performans gosterirken 2015°e kadar bu agig1 kapatmay1 basarmis ve o tarihten sonra
benzer performans gostermistir. Son olarak, Kzo12 baglangigta cok diisiik bir istihdam
performansi gdsterirken, bu oran donem boyunca iyilesmis 2018 yilinda Tiirkiye
dogumlulara yakin bir diizeye gelmistir.

Sekil 2. Istihdam Oram
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Sekil 3, yurtdisi dogumlu kohortlar1 ve Tiirkiye dogumlular i¢in ayn1 donem
araliginda iicret diizeylerinin seyrini gdstermektedir. Ilk dikkati ¢eken unsur, Kig7o Ve
Kiggo’nin donem boyunca Tiirkiye dogumlulardan hep iistlin performans gostermis
olmasidir. Ote yandan, Kigeo ise baslangigta Tiirkiye dogumlulardan hafif diisiik
performans gosterse de donem sonunda donem boyunca gosterdigi istikrarli
performansla birlikte 6ne ge¢cmistir. Bu sekilde en ilgi ¢ekici durum, K2oo0’in baglangicta
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Tiirkiye dogumlulardan iyi performans gostermesine ragmen dénem ortasinda 2015
yilindan itibaren geriye diismesidir. Bu durum, Sekil 1 ve 2’deki isgiiciine katilim ve
istihdam artigiyla benzer doneme denk gelmesi itibariyle dikkat ¢ekicidir. Bunun sebebi,
bu kohortta daha diisiik beceri diizeyine sahip kisilerin de isgiiciine katilim gostermesi
ve istihdam edilmesiyle ortalama {icret diizeyinin bu kohort i¢in diismiis olmasi olabilir.
Ancak, yine de Ko donem sonunda yeniden Tiirkiye dogumlular1 yakalamis
goziikiiyor. Kozo1z2 iginse durum olduk¢a olumsuzdur. Donem boyunca Tiirkiye
dogumlulara iicret diizeyi agisindan yaklasma egilimi gosterememislerdir. Bu durum
uyum agisindan bir ilerlemenin kaydedilemedigini gostermektedir.

Sekil 3. Ucret Diizeyi
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Sonug olarak, betimsel analiz Tirkiye'deki gd¢menlerin isgiicli piyasasina
entegrasyonu hakkinda karmasik ve sasirtict bir ¢erceve ¢izmistir. Bu analiz, isgiicii
piyasasi entegrasyonunun Kiego Ve Kiggo gibi daha onceki kohortlar i¢in gergeklesmis
olabilecegini gostermistir. K19g0 V& Kiggo tiim isgiicii piyasasi sonuglarinda en az Tiirkiye
dogumlular kadar basarilidir. Isgiiciine katilim ve istihdam statiisiinde Kig70’in yetersiz
performansi yasa bagl bir tercih olarak degerlendirilebilir. Ancak, bu kohort iicret
ciktisinda Tiirkiye dogumlulardan agik¢a daha basarili olmus ve bazi yillarda en ¢ok
kazanan grup olmustur. ilk ii¢ kohort iicretler agisindan benzer performans gdstermistir.

Ote yandan, Kaoo0 kohortu bazi inis ¢ikislarla isgiiciine katilim ve istihdam
durumu agisindan yiikselen bir oran ortaya koyarken, ticretler i¢inse 2015'e kadar olumlu
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bir performans gostermis ancak daha sonrasinda nispeten diigmeye baslamistir. Buna ek
olarak, K012, ¢ogunlugunu kontrolsiiz goé¢menlerin olusturdugu kohort, isgiiciine
katilim ve istihdam statiisiinde bir miktar ilerleme kaydetmis olsa da bu kohort i¢in {icret
farki sabittir ve Tiirkiye dogumlularin {icret seviyesine yakinsama s6z konusu degildir.

Bu betimleyici analiz ve rakamlar, daha onceki go¢men kohortlariin isgiicii
piyasasina entegre olmus olabilecegini ortaya koymaktadir. Yakin zamanda gelenler i¢in
isgilicli piyasasi sonuglar1 agisindan hala bir esitsizlik s6z konusu olabilir. Ancak bu
sonuglar yine de kafa karistiricidir ¢ilinkii bazi erken gé¢gmen kohortlar1 bazi isgiicii
piyasasi sonuglarinda oldukca basarili olurken, digerlerinde Onemli esitsizlikler
yasamaktadir. Bu zit sonuglar son gogmen kohortlar1 i¢in de gegerlidir. Isgiicii piyasasi
sonuglarinin  bazilarin1  iyilestirirken, digerleri son gd¢men kohortlar1 i¢in
iyilestirilememistir. Bu kafa karistirici sonuglar, regresyon tahminlerinin ve bu
regresyonlarin sonuclariin iicret diizeyleri olarak degerlendirilmesinin gerekliligini
ortaya koymaktadir. Regresyon tahminleri ve iicret farkinin tespit edilmesi, ortalama
beserl sermaye kalitesi farkin1 ve donem etkisini takip etmemizi saglamaktadir. Bir
sonraki boliim regresyon tahmin sonuglarini agiklamaktadir.

5.2. Regresyon Sonuglari

Bu alt boliimde, ii¢ ana isgilicii piyasasi ¢iktisi i¢in gogmen kohortlart ile
havuzlanmig yatay kesit yaklasimla tahminlenmis regresyon sonuglarini tartigiyoruz.
Tablo 4, isgiiciine katilimin tahmin sonuglarini ve marjinal etki katsayilarini saglar.
Katsay1 degerleri ve her katsay1 i¢in p-degerleri tablodan kontrol edilebilir. Katsay1
degerlerini tekrarlamak yerine, tahmin sonuglarini agiklarken marjinal etki analizine
odaklanryoruz. ilk iki siitun Tiirkiye dogumlu erkekler igindir. Marjinal etki analizinin
sonuglarina gore, yasin yerli erkekler i¢in iggiiciine katilim {izerinde azalan bir olumlu
etkisi vardir. Tirkiye dogumlu erkekler i¢in referans grubuna gore bir istisna hari¢ tiim
egitim seviyeleri isgiiciine katilim olasilig1 tizerinde olumlu marjinal etkiye sahiptir. Bu
istisna lise egitimi diplomasidir. Lise mezunu olmak Tiirkiye dogumlu erkekler i¢in
isglicline katilim ihtimalini sifira ¢cok yakin olmakla birlikte referans gruba gore
azaltmaktadir. Bunun disinda egitim seviyesi yiikseldikge isgiicline katilim ihtimalinde
artis olmaktadir. Evli olmak, yerli erkekler icin isgiicline katilim iizerinde olumlu bir
etkiye sahiptir.
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Tablo 4. Tiirkiye Dogumlu ve Yurtdist Dogumlu Erkeklerin isgiiciine Katihminin

Belirleyenleri
Bagimh Degisken
Isgiiciine Katihm Durumu (LFP) Tiirkiye Marjinal Yurtdisi Marjinal
Dogumlular Etki Analizi Dogumlular  Etki Analizi
Yas 0,410*** 0,063*** 0,325*** 0,058***
(0,0009) (0,0001) (0,007) (0,0013)
Yas? -0,005*** -0,001*** -0,0047*** -0,001***
(0,00001) (0,0000) (0,00008) (0,00002)
Egitim Diizeyi (Ref: Bir Okul Bitirmedi)
Ilkokul Mezunu 0,379*** 0,056%** -0,216*** -0,040***
(0,008) (0,0012) (0,060) (0,012)
11kdgretim Mezunu 0,423%** 0,061*** -0,433*** -0,082***
(0,008) (0,0011) (0,060) (0,012)
Lise Mezunu -0,012%** -0,002** -0,718*** -0,144%**
(0,009) (0,0014) (0,063) (0,013)
Mesleki Lise Mezunu 0,582*** 0,077*** -0,291*** -0,054***
(0,009) (0,0011) (0,067) (0,013)
Yiiksek Ogrenim Mezunu 0,863*** 0,1102*** 0,364*** 0,061***
(0,009) (0,0009) (0,071) (0,011)
Medeni Hal (Evli=1) 1,049%** 0,1796*** 0,860*** 0,167***
(0,006) (0,0012) (0,045) (0,009)
Kohort Kukla Degiskenler (Ref: K2o12)
Kig70 - - 0,175%** 0,0306***
(0,053) (0,009)
K190 - - 0,580*** 0,096***
(0,051) (0,007)
K190 - - 0,686*** 0,108***
(0,052) (0,007)
K200 - - -0,172%** -0,032%**
(0,049) (0,009)
Sabit Terim -6,107*** - -3,975%** -
(0,018) (0,129)
Pr(LFP) - 0,8087 - 0,7651
Pseudo R? 0,2372 - 0,2369 -
N 1.967.723 - 30.489 -

***p5-degeri<0,01 **p- degeri<0,05 *p-degeri<0,1

Tablo 4’teki diger iki siitun, yurtdist dogumlu erkekler icin sonuglar
gostermektedir. Yurtdist dogumlu erkekler i¢in yasin isgiiciine katilim olasilig
iizerindeki marjinal etkisi, Tiirkiye dogumlulara benzer sekilde azalan olumlu bir etkiye
sahiptir. Ancak, yasin olumlu etkisi Tirkiye dogumlulara gore oldukca kiigiiktiir.
Yurtdis1 dogumlular i¢in sadece on lisans ve/veya daha yliksek dereceler, referans
grubuna gore isgiliciine katilim olasilig1 lizerinde olumlu bir marjinal etkiye sahiptir.
Tiirkiye'deki yurtdist dogumlu erkekler i¢in bu istisna hari¢ diger tiim egitim dereceleri,
bir okul bitirmemis gruba gore isgiicline katilim olasilif1 iizerinde olumsuz marjinal
etkiye sahiptir. Ayrica, lise diplomasi, Tiirkiye'deki yurtdisi dogumlular i¢in en koti
marjinal etkiye sahip durumdur. Evli olmak, yurtdisi dogumlu erkeklerin isgiiciine
katilim olasilig1 izerinde olumlu bir etkiye sahiptir.
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Bir gogmen kohortunun iiyesi olmanin isgiicii piyasasi ¢iktilar1 lizerine etkileri
bu boliimiin asli konusudur. En son kohort olan 2012 ve sonrasi gelenler, gd¢cmen
kohortlarinin referans grubudur. 2000-2011 aras1 gelenler hari¢ tiim gé¢men kohortlari,
referans gogmen kohortuna kiyasla isgiiciine katilimda daha yiiksek bir marjinal etkiyi
saglamaktadir. Isgiiciine katilimda en avantajli gogmen kohortu, 1990-1999 kohortudur
ve bunu 1980-1989 kohortu takip etmektedir. Tabloya gore, 2000-2011 kohortu,
isgiicline katilimda referans kohorta gére olumsuz etki yasayan tek gogmen kohortudur.
Ayrica 1980 oncesinde go¢ eden en eski kohortun bir liyesi olmak, isgiiciine katilimda
kiigiik bir avantaj saglamaktadir. Ancak, 1980 dncesi gelenler, en yasli gogmen kohortu
oldugu dikkate alindiginda, bu kiigiik marjinal etki, onlarin yas durumu ile ilgili olabilir.

Tablo 5, istihdam orani i¢in regresyon tahmin sonuglarini ve marjinal etki
analizinin sonuglarini gdstermektedir. Ilk olarak belirtmek gerekir ki istihdam durumu
sonuclart LFP sonuglarina benzerlik gostermektedir. Yerli erkekler igin istihdam
belirleyicileri ilk iki siitundadir. Marjinal etki analizi sonuglarina gore, yasin yerli erkek
niifus i¢in istthdam {izerinde azalan olumlu bir etkisi vardir. Tiim egitim dereceleri,
referans grubuna gore istihdam olasilig1 tizerinde olumlu marjinal etkiye sahip olmakla
birlikte lise diplomasmin Tirkiye dogumlu erkeklerin istihdam olasilig1 {izerindeki
etkisi, ilkokul diplomasindan dahi kiigiiktiir. Yine evli olmak yerli erkekler i¢in istthdam
iizerinde olumlu bir etkiye sahiptir.

Takip eden iki siitun ise yurtdist dogumlu erkekler i¢in istthdam tahmin
sonuclarint gosterir. Yasin, yurtdisi dogumlularin istihdam olasilig1 iizerindeki pozitif
marjinal etkisi azalan bir etkidir. Bu tahminin sonuglar ¢ercevesinde, referans gruba
gore sadece On lisans veya daha yiiksek dereceler gdgmenlerin istihdami iizerinde
olumlu bir etki yaratmaktadir. Yine istthdam gostergesi i¢in yapilan tahminlere benzer
sekilde en kotli marjinal etkiye sahip egitim derecesi lise mezuniyetidir. Evli olmak
goegmenler i¢in olumlu bir etkiye sahiptir, ancak bu etki yerli erkek niifusa gore biraz
daha diisiiktiir. Bu modelde de 2012 ve sonras1 gelen gogmen kohortu referans gruptur.
Bu kukla degiskenlerin istihdam tizerindeki marjinal etki deseni, isgiiciine katilim
tahminine ¢ok benzer. 2000-2011 kohortu, referans grupla kiyaslandiginda yine tek
dezavantajli gruptur. 1980 oncesi gelenler, en az avantajli gruptur. Tek fark, istihdam
gostergesinde en avantajli gogmen kohortunun, 1980-1989 kohortu olmasi ve bunu
1990-1999 kohortunun takip etmesidir.
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Tablo 5. Tiirkiye Dogumlu ve Yurtdisi Dogumlu Erkeklerin Istihdaminmn

Belirleyenleri
Bagimh Degisken
Istihdam (Emp) Tiirkiye Marjinal Yurtdisi Marjinal
Dogumlular  Etki Analizi  Dogumlular  Etki Analizi
Yas 0,321*** 0,066*** 0,242*%** 0,055***
(0,0008) (0,0001) (0,006) (0,0015)
Yas? -0,004*** -0,001*** -0,0036*** -0,001***
(0,0008) (0,0000) (0,00008) (0,0000)
Egitim Diizeyi (Ref: Bir Okul Bitirmedi)
Ilkokul Mezunu 0,4001%** 0,079*** -0,265*** -0,061***
(0,007) (0,0014) (0,058) (0,013)
11kdgretim Mezunu 0,537*** 0,103*** -0,461%** -0,108***
(0,008) (0,0014) (0,057) (0,013)
Lise Mezunu 0,229*** 0,0454*** -0,595%** -0,141%**
(0,008) (0,0016) (0,061) (0,014)
Mesleki Lise Mezunu 0,705%** 0,1271*** -0,336*** -0,078***
(0,008) (0,0013) (0,061) (0,014)
Yiiksek Ogrenim Mezunu 0,896*** 0,1586*** 0,164*** 0,036***
(0,008) (0,0012) (0,0607) (0,013)
Medeni Hal (Evli=1) 1,056*** 0,2295*** 0,949*** 0,223***
(0,005) (0,0012) (0,039) (0,009)
Kohort Kukla Degiskenler (Ref: K2o12)
K970 - - 0,471%** 0,101***
(0,048) (0,009)
K1ego - - 0,813*** 0,171%**
(0,043) (0,008)
K1g90 - - 0,778*** 0,1601***
(0,045) (0,008)
K200 - - -0,057** -0,013**
(0,0466) (0,0107)
Sabit Terim -5,422%** - -3,336*** -
(0,016) (0,121)
Pr(Emp) - 0,7095 - 0,6513
Pseudo R? 0,1789 - 0,1765 -
N 1.967.723 - 30.489 -

***p5-degeri<0,01 **p- degeri<0,05 *p-degeri<0,1

Ucretler i¢in tahmin sonuglar1 Tablo 6’dadir. Ucretler igin sonuglar, énceki iki
bagimli degiskenden biraz farklidir. Yasin ticretler iizerindeki azalan olumlu bir etkisi
her iki grup icin de vardir, ancak bu etki yurtdist dogumlu erkekler i¢in daha zayiftir.
Tiirkiye dogumlular i¢in biitliin egitim dereceleri referans gruba gore iicretleri olumlu
etkilerken, yurtdis1 dogumlular i¢in tahmin edilen egitim dereceleri bir istisna disinda
referans gruba gore iicretleri olumlu etkiler. ilkokul derecesi, yurtdisi dogumlu erkekler
i¢in iicretler iizerinde referans gruba gére olumsuz bir etkiye sahiptir. Ote yandan, egitim
diizeyinin olumlu etkileri Tirkiye dogumlular i¢in yurtdist dogumlulardan daha
yuksektir. Bu durum, Tirkiye'de egitim almis olmaya verilen prim ve yabanci
iilkelerdeki egitimin gecerliligi ile ilgili sorunlarla iligkili olabilir. Ayrica, evli olmanin
ticretlerle olumlu bir iliskisi vardir, ancak yerli niifus ve yurtdist dogumlu kisiler
arasinda kiiciik bir fark vardir.
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Tablo 6. Tiirkiye Dogumlu ve Yurtdist Dogumlu Erkeklerin Ucret Diizeylerinin
Belirleyenleri

Bagimh Degisken
Ucretler (LnW) Tiirkiye Dogumlular  Yurtdisi Dogumlular
Yas 0,079*** (0,0003) 0,047*** (0,002)
Yas? -0,0008*** (4.22e-05)  -0,0005*** (0,00003)
Egitim Diizeyi (Ref: Bir Okul Bitirmedi)
Ilkokul Mezunu 0,027*** (0,003) -0,035** (0,018)
[Ikdgretim Mezunu 0,208*** (0,003) 0,063*** (0,017)
Lise Mezunu 0,339*** (0,003) 0,180*** (0,018)
Mesleki Lise Mezunu 0,386*** (0,003) 0,187*** (0,018)
Yiiksek Ogrenim Mezunu 0,852*** (0,003) 0,744*** (0,017)
Evli olma Durumu 0,105*** (0,001) 0,0807*** (0,0106)
Kohort Kukla Degiskenler (Ref: K2012)
K970 - 0,182*** (0,015)
K1gso - 0,163*** (0,012)
K1g90 - 0,068*** (0,013)
K200 - 0,107*** (0,015)
Sabit Terim 5,710*** (0,006) 6,429*** (0,043)
R? 0,4228 0,3920
N 812.359 14.265

***p-degeri<0,01 **p- degeri<0,05 *p-degeri<0,1

Gogmen kohortlarinin degiskenlerinin ticretler tizerindeki etkileri de 6nceki iki
tahmin sonucuna gore farkli goriinmektedir. Ik olarak, referans grupla
karsilastirildiginda herhangi bir gogmen kohortu i¢in negatif katsay1 degeri yoktur. 1980
oncesi kohortu, gb¢gmenler arasinda en avantajli gruptur ve 1980-89 kohortu onlar takip
eder. Ikinci olarak, 1990-99 kohortu, dnceki iki tahminin aksine referans gd¢men
kohortuna gore en avantajli grup degildir. Buna ek olarak, bu kohort i¢in katsay1 degeri
en diistiktiir. 2000-2011 kohortu, 1990-99 gelenlere gore daha yiiksek katsay1 degeri alir.

Sonug olarak, bu boliimde hem yerli niifus hem de gd¢menler i¢in hem lojistik
regresyon hem de en kiiciik kareler yontemleriyle yapilan regresyon tahmin sonuglari
detaylandirilmistir. Bu boliimde her degiskenin marjinal etkisine odaklandik ve her
degiskenin yerli niifus ve gog¢menler i¢in etkisi arasindaki farki agikladik. Bu
aciklamalar, 6zellikle isgiiciine katilim ve istihdamda, gé¢menlerin Tiirkiye'deki isgiicii
piyasasina entegrasyonunu anlamaya yardimci olur. Ancak, bu regresyon sonuglari
ticretler konusunda en saglam analiz yaklasimi degildir. Go¢gmen kohortlarinin isgiicii
piyasast sonuglart —iicretler— agisindan birbirlerine ve yerli niifusa gore tam
durumlarin1 bu katsayilarla anlamak miimkiin degildir. Go¢menler ve yerli niifus
arasindaki tcretlere iliskin goreli seviyeler, tahmin sonuglar1 ve ortalama degerler
arasindaki farklarin Olciilmesiyle ortaya ¢ikabilir. Bu degerlerle farklarin olgiilmesi
siradaki alt boliimde ayrintili olarak ele alinacaktir.
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5.3. Ucret Diizeyi ve Ucret Farki

Ik olarak, isgiiciine katilim ve istihdamin belirleyenleri kohortlarm kukla
degiskenleriyle lojistik regresyon kullanilarak ardindan da iicretin belirleyenleri en
kiiclik kareler yontemiyle tahmin edilmistir. Go¢gmenlerin isgiicli piyasasina uyumunun
bir diger boyutu ise iicret seviyelerindeki farktir. Bu alt boliimde, Tiirkiye dogumlu
calisanlar ile yurtdisi dogumlu calisanlarin  kohortlar1 arasindaki {icret farka
hesaplanmaktadir. Metodoloji boliimiinde, bu hesaplamalar i¢in kullanilan metodolojik
yaklasim ele alinmistir. Bu yontem, yerli niifusun ve go¢men kohortlarinin ticret
seviyelerini hesaplamamizi saglar. Daha sonra, bu seviyeleri karsilastirarak iicret farki
belirlenir. Bu hesaplama ile tarihi kirilmalarin, beseri sermaye kalitesindeki
degisikliklerin ve donem etkisinin etkileri anlasilabilir.

Tiirkiye’de dogmuslar i¢in Tiirk Lirasi cinsinden tahmin edilen aylik reel
iicretlerin dogal logaritma serisi Tablo 7'de gosterilmektedir. Tablo 6'daki gégmen
kohortlar1 i¢in yer alan rakamlar, her gogmen kohortunun yerli niifusa karsi ticret farkini
gostermektedir. Gogmen kohortlar1 i¢in pozitif tahmin edilen rakamlar, bu kohortun
iicretlerde Tirkiye’de dogmuslarin oniine gegtigini ifade eder. Go¢menler i¢in yerli
niifustan daha yiiksek veya esit iicret kazancglari genellikle onceki kohortlar igin
gecerlidir. Ote yandan, negatif rakamlar, bu kohortun iicretlerde yerli niifusla benzer bir
seviyeye ¢cikamadigina isaret eder. Negatif fark, daha yeni kohortlarda daha yaygindir.
Bu dogal logaritma degerleri, gogmen kohortlar1 arasindaki iicret farkini yiizdesel olarak
degerlendirmeye imkan verir.

Tablo 7. Go¢men Kohortlar: ile Yerli Niifus Arasindaki Ayhk Tiirk Liras
Cinsinden Ucret Farki (Log)

Ucret Farki (Log)
Tiirkiye dogumlu 7,8068 TL
K2o12 -0,2952 TL
K000 -0,0526 TL
K990 -0,0134 TL
K180 +0,1396 TL
Kie7o +0,0082 TL

1980-1989 kohortu, tim gd¢gmen kohortlar1 ve yerli niifus arasinda en yiiksek
iicret kazanan gruptur. 1980-89 kohortu, yerli niifustan ortalama olarak yaklasik yiizde
14 daha fazla kazanmaktadir. Ayrica, ortalama olarak ticret farki, 1980 6ncesi ve 1990-
1999 kohortlari i¢in kapanmistir. Ancak, 1980 6ncesi gelenler Tiirkiye’de dogmuslardan
biraz daha yliksek ve 1990-1999 gelenler ise biraz daha az kazanmaktadir. Bu iki
gocmen kohortu i¢in bu farklar, ters yonde olmakla birlikte yaklasik ylizde 1
civarindadir. Kisacasi, 1980-89 kohortu yerli niifustan ¢cok daha fazla kazanirken, 1980
oncesi ve 1990-99 kohortlar1 yerli niifusla esit diizeyde kazanmaktadir. Ote yandan, son
iki gogmen kohortu yerli niifustan daha az kazanmaktadir, ancak en son gelen gégmen
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kohortu igin ticret farki daha da agilmaktadir. 2000-2011 gdo¢men kohortu i¢in iicret
farki, Tirkiye’de dogmuslara gore biraz daha fazla olmak {izere, ylizde 5 civarindadir.
Ancak, 2012 ve sonrasi kohortu, tiim gruplar arasinda en kétii iicret diizeyindedir. Bu
grup, yerli niifustan ortalama olarak yiizde 30 daha az kazanmaktadir.

6. Sonug¢

Genel olarak, 1980-89 arasi gelenler, tim diger gogmen kohortlar1 arasinda en
basarili olan gruptur. Bu grup, isgiici piyasasinin ii¢ ana sonucunda da diger tiim
gdemen kohortlarinin 6niine gegmistir. Marjinal etki analizlerinin katsay1 degerleri, bu
grup icin en yiiksek degerleri almaktadir. Bu basarinin, Tiirkiye'de gegirdigi yillarla
iliskili oldugu soylenebilecek bir durum olmakla birlikte 1980 Oncesi gelenlerin de
onilinde olmalar1 bagka ihtimallere de vurguyu gerektirmektedir. Bunlar arasinda, bu
gdecmen kohortunun, gelmeden dnce zaten Tiirk¢eye kismen hakim olmalart ve Tiirkge
dil yeterliligini gelistirmeleri bu basarili entegrasyona yardimei olmus olabilir. Ayrica,
ortalama olarak 30 yildan fazla bir siiredir Tiirkiye’de olan bu grubun yas ortalamasinin
40 civarinda olmasi, ¢ogunun 18 yasindan kiigiikken Tiirkiye’ye giris yaptigin1 ve bu
sayede goc sonrasi siirecte Tiirkiye'ye 0zgii veya firma bazli beserl sermaye yatirimlari
yapma firsatt bulduklarin1 diistinmemize olanak saglar. Ancak bir muhtemel durum
olarak, caligmanin {cilincii boliimiinde de inceledigimiz iizere, bu kohortun
cogunlugunun Tiirk halkinin etnik akrabalart oldugunu belirtmek gerekir. Tiirkiye'nin
goc politikasinin etnik perspektifine uygun olarak, 1980-89 kohortunun ¢ogunlugunu
olusturan Bulgar Tiirklerine verilen vatandashik ve askerlik muafiyeti gibi comert
kolayliklar, bu kohortun entegrasyonuna yardimci olmustur.

K170 ve Kiggo kohortlar1 da entegrasyon siirecinde genel anlamda oldukga
basarilidir, ancak bu iki kohort farkli iggiicli piyasasi ¢iktilarinda 6nde goriinmektedir.
K990’ iggiicline katilim ve istihdam konusundaki basarisi, K19go kohortuna benzerdir.
Ancak, 1980 oncesi kohortun isgiiciine katilim ve istihdam diizeyleri hem betimsel
analizde goriildiigii gibi hem de ekonometrik analizdeki marjinal etki katsayilarindan
takip edilebilecegi iizere, pozitif olmasma ragmen, bu iki kohorttan daha kiigtiktiir.
Ikinci olarak, Kigro, iicretler agisindan Kiogo kohortundan daha basarilidir, her ikisi de
Kiggo kohortundan daha geri durumda olmasina ragmen Kig7o Ve Kiggo kohortlar
arasindaki iicret farki yiizde 2'dir. Ote yandan, Kiggo kohortunun yerli niifusa gore iicret
farkinin negatif degeri, nispeten kiiciik bir farktir. Bu iki kohort arasindaki bu durumu
degerlendirilecek olursa, 1980 oncesi kohortunun yagli bir kohort oldugu betimsel
istatistiklerde de goriilmekte olup, isgliciine katilim ve istthdam gostergelerinde diisiis
bu sebeple gerceklesmistir. Ancak, isgiicline katilim gosterip istthdam edilenler halen
gorece yiiksek iicretler kazanmaktadir. Ote yandan Kiggo ise, isgiiciine katilim ve
istthdam konusunda biiyiik basar1 sergilemis olup ve muhtemelen iicretler konusunda da
benzer bir basariy1 zaman icerisinde yakalayacaktir. Bunun i¢in ilk olarak bu kohortun
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egitim diizeyi dagilimimin Kiggo’a ve Tirkiye dogumlulara benzerliginden
bahsedilebilir. Ayrica, tarihsel siiregte gordiiglimiiz {lizere bu donemde gelen
gocmenlerin Tiirkiye ile etnik ve dini yakinlig1 da bu konuda bir isaret olabilir.

Son iki kohort, isgiicii piyasasi entegrasyonunda basarisiz gdriinmektedir. Ilk
olarak, K2o00 kohortunda olmanin, 2012 ve sonrasi gelenlere kiyasla isgiiciine katilim ve
istihdam {izerindeki marjinal etkisi negatif gériinmektedir. Koooo kohortu, egitim diizeyi
vb. degiskenlerin kontrolii altinda, bu iki isgiicii piyasasi ¢iktisinda olumsuz etkiyle karsi
karsiya kalan tek go¢men grubudur. Bu durum, Koo kohortunun isgiiclii piyasasi
entegrasyonunda, egitim diizeylerine vb. niteliklerine ragmen, basarisiz oldugunu
gostermektedir. ikinci olarak, Kaooo Ve Kzo12 kohortlar1 igin iicret agiklari sirastyla yiizde
5'ten biraz daha fazla ve yiizde 30'dan biraz daha azdir. Bu iicret farklari, bu iki kohortun
isgiicli piyasasi entegrasyon siirecini tamamlamadigini acikc¢a belirtmektedir. Yine de
K2o00 kohortundan istihdam edilenlerin iicret diizeyinin gorece yliksek olmasi bu kohort
i¢in olumlu bir durum sayilabilir. Ote yandan, isgiiciine katilim ve istihdam konularinda
K200 kohortundan daha basarili performans sergileyen Kzo12 kohortu yine de iicret
acisindan ¢ok kotii durumdadir. Bu nedenle bu iki kohort i¢in sonuglar karmasiktir.

Kisacasi, 1980-89 kohortu en basarili gogmen grubudur ¢iinkii betimsel analiz
isgliciine katilim ve istihdam orani agisindan agik¢a gdstermistir ki bu kohort siirekli en
basarili gruplara arasindadir ve yerli niifustan agik¢a daha yiiksek kazang saglamaktadir.
1980 6ncesi ve 1990-1999 aras1 gelenler, isgiiciine katilim ve istihdamda pozitif marjinal
etki degerleri almis ve yerli niifusla benzer diizeyde kazang elde etmislerdir ancak
betimsel analiz K1970’in isgiiciine katilim ve istihdam oranlarindan agik¢a geri oldugunu
gostermistir. Bu durumun en 6nemli sebebi bu kohortun en yakin bir diger kohorttan
ortalama 11, yurtdist dogumlulardan ortalama 13 ve son olarak Tiirkiye dogumlulardan
ortalama 15 yas yash olmasi olabilir. Ote yandan, 2000-2011 kohortunun marjinal etki
degerleri negatiftir ve yerli niifustan daha az kazanmaktadir. Son olarak, 2012 ve sonrasi
gelen kohort i¢in iicret farki oldukga biiytiktiir.

Betimsel istatistikle yakin donem gogmenlerin beseri sermaye kalitesi agisindan
onceki donemlere gore daha kotii oldugunu ortaya koymustur. Tiirkiye'deki son donem
gocmenlerinin ortalama beseri sermaye Kkalitesi ise Suriye I¢ Savasi'nin patlak
vermesiyle keskin bir sekilde diismiistiir. Bu nedenle, bu gé¢menler daha geng -
dolayisiyla daha az deneyimli- ve dnceki go¢menlere gore daha az egitimlidir. Ortalama
kalitedeki bu degisim, son donem gd¢men kohortunun Tiirkiye'de ekonomik olarak
uyum saglamadaki basarisizhgini agiklayabilir. Ote yandan, Kig7o Ve Kiggo kohortlari
neredeyse tamamen ikili go¢ anlagmalar1 ya da etnik kdken dolayisiyla verilen biiyiik
imkanlarla go¢ eden ve Tiirk¢e konusma becerisine sahip gogmenleri igermektedir. Bu
durum, bu gruplar igin hizli bir uyum saglamay1 miimkiin kilmus olabilir. Ilerleyen yillar
icin siirecin nasil gelistiginin takip edilmesi ve bu ¢aligmada deginilmemis muhtemel
uyum mekanizmalarinin analizi Tiirkiye’nin go¢ konusundaki sorunlarmna ¢6ziim
amaciyla incelenmeyi beklemektedir.
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Abstract

The substitution/complementarity relationship between production factors has received
substantial interest in economic literature. Since the oil crisis period of 1970s, this stream
of literature has particularly focused on the substitutability of energy with other factors
of production. This paper assesses the substitution between energy and capital using a
four-factor translog production approach separating capital into tangible and intangible
forms. Using a panel data set of 14 OECD countries from 1995-2020, we estimated
substitution elasticities for 11 manufacturing subsectors using Ridge Regression.
Empirical results suggest a substitution between energy and both capital inputs for all
manufacturing subsectors. The substitution elasticity between energy and intangible
capital is found to be higher than that between energy and tangible capital. Moreover,
substitution elasticity between energy and intangible capital is found to be highest in
energy-intensive industries while the highest substitution elasticities between energy and
tangible capital are recorded in high- and medium-high technology manufacturing
subsectors.

JEL Classification: D24, C33, Q41

Keywords: substitution between energy and capital, tangible and intangible capital,
translog production function, panel data, ridge regression

* This study is derived from the PhD dissertation titled "Investigating the Relationship between Energy
and Capital within Theoretical and Empirical Framework" at Dokuz Eylul University, Graduate School
of Social Sciences.

** Dokuz Eylul University, Graduate School of Social Sciences, yagmurtuce.ak@gmail.com,
https://orcid.org/0000-0002-6962-9785

™ Dokuz Eylul University, Faculty of Business, Department of Economics istemi.berk@deu.edu.tr,
https://orcid.org/0000-0003-3507-2293


mailto:yagmurtuce.ak@gmail.com
https://orcid.org/0000-0002-6962-9785
mailto:istemi.berk@deu.edu.tr
https://orcid.org/0000-0003-3507-2293

Ekonomi-tek, 14(1), 2025 109

Enerji ve Sermaye Arasindaki Ikame: Maddi ve
Maddi Olmayan Sermayenin Ayristirildigr Dort
Faktorlii Translog Uretim Fonksiyonundan Bulgular

Oz

Uretim faktorleri arasindaki ikame/tamamlayicilik iliskisi, ekonomik literatiirde ilgi
goren bir konudur. 1970'lerin petrol krizleri doneminden bu yana, literatiir 6zellikle
enerjinin diger iiretim faktorleriyle ikame edilebilirligi iizerine yogunlasmistir. Bu
makale, enerjinin sermaye ile ikamesini degerlendirmek i¢in, sermayeyi maddi ve maddi
olmayan sermaye olarak ayiran dort faktorlii bir translog iiretim yaklagimi
kullanmaktadir. 14 OECD {ilkesine ait, 1995-2020 donemini kapsayan panel veri seti
kullanilarak, Ridge Regresyon yontemiyle 11 imalat sanayii alt sektorii i¢in ikame
esneklikleri tahmin edilmistir. Ampirik sonuglar, tiim imalat sanayii alt sektorlerinde
enerji ile her 1ki sermaye girdisi arasinda ikame iligkisinin bulundugunu gostermektedir.
Enerji ile maddi olmayan sermaye arasindaki ikame esnekliginin, enerji ile maddi
sermaye arasindaki ikame esnekliginden daha yiiksek oldugu bulunmustur. Ayrica enerji
ile maddi olmayan sermaye arasindaki ikame esnekligi enerji yogun sektorlerde en
yiiksek seviyede bulunurken, enerji ile maddi sermaye arasindaki en yiiksek ikame
esneklikleri yiiksek ve orta-yiiksek teknoloji imalat sanayii alt sektorlerinde
kaydedilmistir.

JEL Kodlar: D24, C33, Q41

Anahtar Kelimeler: enerji ve sermaye arasindaki ikame, maddi ve maddi olmayan
sermaye, translog tiretim fonksiyonu, panel veri, ridge regresyonu
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1. Introduction

As suggested by Medlock 111 (2009), the demand for energy is rather a derived
demand, as it is used to provide certain services for both households and industry.
Particularly, when energy as a factor of production is concerned, there are two ways
through which energy is utilized in the production function: (1) energy consumed as a
final product, such as energy carriers to provide for district heating and transportation,
and (2) energy as a value-creating production factor, which Pokrovski (2003) identifies
as “productive energy”.

The interplay between productive energy, as an essential input in the production
function (Kiimmel et al., 1985), and other factors of production, especially capital, has
received significant attention from scientific literature particularly since 1970’s oil
crises, until  when most of the studies focused on capital-labor
substitution/complementarity relationship (Arrow et al., 1961; Bell, 1964; Marcus,
1964; Weitzman, 1970; Revankar, 1971; Behrman, 1972). Although the translog cost
function, which allows for the derivation of own and cross-price elasticities, is widely
used in the literature to examine the energy-capital relationship (Berndt and Wood,
1975; Griffin and Gregory, 1976; Field and Grebenstein, 1980; Garofalo and Malhotra,
1988; Arnberg and Bjoerner, 2007; Ozatalay et al., 1979; Pindyck, 1979; Igbal, 1986;
Dahl and Erdogan, 2000; Woodland, 1993; Nguyen and Streitwieser, 1999; Bardazzi et
al., 2015), there are also studies using the translog production function. Smyth et al.
(2011), for instance, examined the substitution/complementarity relationship between
labor, energy and capital in the Chinese steel industry and revealed that capital-energy,
as well as energy-labor are substitutes. Lin and Ahmad (2016), moreover, constructed a
three-factor translog production function for the transportation sector of Pakistan,
incorporating energy, capital and labor as input factors. Each factor’s output elasticities
and input factors’ elasticity of substitution were examined during the years 1980 to 2013.
The findings show that all factor pairs are substitutable. In addition, Lin and Liu (2017a)
established a translog production function model for China's heavy industry,
incorporating energy, capital and labor. In the analysis using the ridge regression
method, it was found that all input factors are substitutes for each other. According to
the findings, the substitution elasticity between labor and energy is the highest. While
the substitution elasticity between energy and labor shows a declining trend, the
substitution elasticity between capital and both labor and energy are rising.

There are also studies in the literature that specifically investigate substitution
relationships by disaggregating the energy input. Wesseh et al. (2013), for instance,
explored the potential substitution among capital, labor, oil and electricity by using both
the translog production and translog cost approaches in Liberia. According to the results
obtained by using the ridge regression method, all inputs are substitutes. Xie and Hawkes
(2015), moreover, examined the substitution potential among electricity, natural gas,
coal and oil in the transportation sector of China between 1980 and 2010 to estimate the
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potential of China to reduce its oil dependency and reduce carbon dioxide emissions.
Using log-linear translog production and cost function and applying the ridge regression
method, the model parameters are estimated. The findings demonstrate that although all
energy inputs are substitutes for each other, the highest substitution potential among
energy input pairs is observed between oil and natural gas. Lin et al. (2016) employed
the translog production and cost function approach to investigate the substitution
relationship among capital, labor, oil and electricity. The findings reveal that all inputs
are substitutable for each other and their technological advances tend to converge over
time. Lin and Atsagli (2017) examined the energy substitution potential between
electricity, oil and coal by employing the translog production function during the years
from 1980 to 2012. The findings show that all energy inputs are substitutable. Khalid
et al. (2021) explored the substitution potential between energy and non-energy inputs
employing the translog production model. For parameter estimation, the ridge regression
method was used to derive the elasticity of substitution between labor, capital, oil, coal,
natural gas and hydroelectric energy pairs. The analysis using time series data during
the years 1980-2017 shows that energy-labor and energy-capital factors are substitutable
with each other. These results highlight the need to focus more on technological
improvement and creating qualified employment to save energy and reduce carbon
dioxide emissions. Raza and Lin (2024) investigated the substitution potential between
energy and non-energy inputs within the industrial sector using the translog production
function. To address the issue of multicollinearity, they employed the ridge regression
technique. According to the findings, the elasticity of substitution for labor-oil, capital-
coal, capital-gas and capital-oil are 1.404, 1.045, 1.088 and 1.231, respectively, whereas
those for oil-gas and gas-coal are 0.953 and 0.901, respectively. This indicates that
dedicating more resources to labor and capital in the industrial sector of Pakistan will
have a positive impact on sustainable development. Additionally, some studies
incorporate both the translog production function and other functional forms to analyze
substitution dynamics. Basegmez (2022), aims to analyze the impact of input factors
(capital, energy and labor) on economic growth for 22 developing countries in the period
1980-2016 with capital, labor and energy consumption, applies both the translog
production function and Constant Elasticity of Substitution (CES) production function.
According to the findings, it is concluded that using external debt to compensate for
inadequate capital accumulation would not be an advisable solution in developing
countries.

This paper aims to assess the substitution/complementarity relationship between
energy and capital inputs in different manufacturing industry sub-sectors. The debate
over whether energy and capital are substitutes or complements requires further
investigation for two reasons. Firstly, there is still no consensus in the literature
regarding whether capital and energy are substitutes. Although most of the studies have
reported a significant substitution relationship between capital and energy, some found
a complementarity relationship. The main gap in this stream of literature is that capital
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is generally recognized as physical (tangible) in nature. Secondly, given the international
initiatives on climate change mitigation policies and since the industrial sectors still rely
on exhaustible fossil fuels contributing significantly to greenhouse gas emissions,
increasing energy efficiency/decreasing energy intensity in manufacturing subsectors
remains a significant target for national climate change policies (Lagomarsino and
Turner, 2017).

To this end, we utilize panel data comprising tangible and intangible capital
stock, energy, labor and output levels from 11 manufacturing industry sub-sectors
classified according to NACE Rev.2 in 14 OECD countries over the period between
1995 and 2020. The substitution/complementarity relationship is examined using ridge
regression analysis with a four-factor (energy, tangible capital, intangible capital, labor)
translog production function approach.

The main contribution of this paper to the related literature is that by separating
capital into tangible and intangible forms, it provides a deeper analysis of the output
elasticity and substitution relationships between tangible and intangible capital inputs
and energy offering valuable insights for informing future energy efficiency policies in
the manufacturing industry.

According to the findings, the highest output elasticity among the inputs is
attributed to tangible capital followed by intangible capital and energy. The variation in
output elasticities across manufacturing sub-sectors indicates that the role of inputs in
the production process varies depending on the sector. Additionally, the higher elasticity
of substitution between intangible capital and energy relative to the elasticity of
substitution between tangible capital and energy suggests that investments in technology
and knowledge provide more efficient and sustainable production processes compared
to investments in tangible capital.

The remaining of the paper is structured as follows. In section 2, the
identification strategy and data used for empirical analysis are introduced. Section 3
provides empirical findings. Finally, Section 4 concludes with policy implications.

2. Methodology and Data

2.1. Identification Strategy

In studies examining the substitution/complementarity relationship between
capital and energy, CES or flexible functions such as translog function are generally
used. The translog production function, introduced by Christensen et al. (1973), quickly
became popular after being introduced as an extension of the CES production function.
The translog form is preferred over the CES because it does not impose restrictive
assumptions such as constant elasticity of substitution across factors (Arnberg and
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Bjerner, 2007). Moreover, the translog form can be estimated using simpler linear
modeling techniques. Output elasticity and substitution elasticity parameters are directly
derived based on the data, making it a flexible tool for analyzing substitution effects
between production factors (Lin and Liu, 2017Db).

In literature, studies have either used the translog production function (Smyth et
al., 2011; Lin and Wesseh, 2013; Wesseh et al., 2013) or the translog cost function
(Woodland, 1993; Nguyen and Streitwieser, 1999; Haller and Hyland, 2014; Bardazzi
et al., 2015; Deininger et al., 2018). Duality theory* allows for the extraction of all the
relevant information about the solution to the primal function from its associated dual
function (Lin and Ahmad, 2016). Similarly, according to Debertin and Pagoulatos
(1985), all the information derived from the translog cost function can also be derived
from the translog production function. The translog cost function is widely utilized in
literature because it contains information about input prices and cross-price or own-price
elasticities can be simply derived from it. However, in many cases, especially for larger
samples, data on input prices is often not available. In these cases, the translog
production function approach enables a more flexible estimation method for revealing
the elasticities of substitution. In this study, the translog production function is used
because data on input prices for the manufacturing sub-sectors could not be obtained.

To derive the translog production function, the general production function
representing the relationship between inputs and output is as follows:
1 n L. .
Y = £ ety e ) = o Ty 2P Ty 2l P ] ®
Equation (1) can also be expressed in natural logarithm form as follows:
1
InY =1In B + XLy Bi Inx; + 2 X0, Xjey Bij Inx; - Inx; (2)
where, Y represents the level of output, g, is the efficiency parameter and x; and x;
represent the inputs i and j, respectively.

In this paper we utilized translog production function approach in equation (2),
in a four-factor setting as follows:

InY, = By + BnInKY + By rinK! + B InL, + BglnE, + Bynpn (InK}N)? +

Brr (InKI)? + B (InLy)? + Beg(INE)?* + Byner (InKY ) (InK]) +

B, (KX )(UnLy) + Byn(InKY)(InE,) + Byr, (InKT)(InLy) + Byry (InKS ) (InE,) +
Bre(InLy)(InkEy) 3)

where, KV and KT represent two types of capital, i.e., intangible and tangible,
respectively, and L and E are labor and energy inputs, respectively. As proposed by

! For the foundations of duality theory, seminal works of Shephard (1953) and McFadden (1978) can be
consulted.
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Christensen et al. (1973), using equation (3) output elasticities of all four factors can be
derived as follows:

av/y diny
EKT = T~ amkT Bt + 2Byt In K + Binr InKY + Br, InL, +
PyrgInE; (4a)
av/y diny
EKN = kN /KN = 2N B + 2Bnn InKY + Bynpr In KL + B, In Ly +

Pxng InE, (4b)

_dv/y _ dlny

& = =
E ™ 4g/E~ dInE

:BE+2:BEE1nEt+BKNEangV+18KTEanl"T+ﬁLE1nLt (4C)

dy/y dlny
gL=m=T2L=BL+2BLL1nLt+ﬁKNL1nKtN +ﬁKTLang‘+ﬁLE1nEt (4d)

Moreover, substitution elasticities are calculated using output elasticities in (4a)
- (4d) as follows:

OgNg = [1 + [_IBKNE + (gf_EN) IBEE] (—egn + SE)_l]_l (5a)

OkTg = [1 + [_:BKTE + (E:_ET) IBEE] (—egr + EE)_l]_l (5b)
E.N -1

OgNKT = [1 + [—ﬁKNKT + (SIK;—T) ﬁKTKT] (—&gn + EKT)_l] (5¢)

oy, = |1+ [=Biowy + () Buu| (—een + et (5d)

OgTL = [1 + [_BKTL + (2(_LT> ﬁLL] (—egr + 514)_1]_1 (5e)

OLE = [1 + [_BLE + C—D IBEE] (—e + 515)_1]_1 (5f)

The translog production function model in equation (3) includes the second-order
and cross terms of all explanatory variables. This can lead to multicollinearity problems
among the independent variables, resulting in high variance and covariance values for
the coefficients obtained from the Ordinary Least Squares (OLS) estimator (Songur,
2019). This situation leads to inefficient estimates. To address this issue, the ridge
regression method, proposed by Hoerl and Kennard (1970), is employed by introducing
bias into the regression coefficients.

The ridge regression estimator can be derived by solving the following equation:
.gridge = (XIX + kl)_lxly (6)

where k represents the ridge parameter and | denotes the identity matrix (Hoerl and
Kennard, 1970). The addition of kI into the equation serves to introduce bias into the
regression estimates. When the multicollinearity present, to reduce the variance of the
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ridge estimates, this bias is intentionally added. With a decreasing value of k, there is a
reduction in the variance of the ridge estimates and in the mean squared error (MSE)
estimates which helps in stabilizing the coefficient estimates, making the model more
efficient. Each problem has its own optimal value of k. Although several methods have
been proposed to identify the optimal value of k, this study preferred the ridge trace plot,
recommended by McDonald (2009) and widely used in the literature (see for instance
Lin et al., 2016; Lin and Atsagli, 2017; Songur, 2019; Basegmez, 2022; Raza and Lin,
2024). According to this method, the optimal k value is selected when the estimated
coefficients stabilize for values of k within the 0-1 range (Lin and Ahmad, 2016).

2.2. Data

The 11 manufacturing sub-sectors (C10-C12, C13-C15, C16-C18, C19, C22-
C23, C24-C25, C26, C27, C28, C29-C30, C31-C33) classified according to NACE Rev.
2 in 14 OECD countries (Austria, Belgium, Czechia, Denmark, Finland, France, Italy,
Latvia, Netherlands, Slovakia, Spain, Sweden, US and Germany) selected to investigate
the substitution/complementarity relationship between energy and two types of capital.
These countries and sectors were selected based on their high data availability, ensuring
a balanced dataset which enhances the reliability of the results. The use of aggregated
panel data at the sectoral level instead of firm-level data was driven by limited access to
firm-level datasets. Table 1 presents the manufacturing sub-sectors included in the
sample.

Table 1. Manufacturing sub-sectors included in estimation

Nace Rev.2 Sector

C10-C12 Manufacture of food products; beverages and tobacco products

C13-C15 Manufacture of textiles, wearing apparel, leather and related products

C16-C18 Manufacture of wood, paper, printing and reproduction

C19 Manufacture of coke and refined petroleum products

C22-C23 Manufacture of rubber and plastic products and other non-metallic
mineral products

C24-C25 Manufacture of basic metals and fabricated metal products, except
machinery and equipment

C26 Manufacture of computer, electronic and optical products

Cc27 Manufacture of electrical equipment

Cc28 Manufacture of machinery and equipment n.e.c.

C29-C30 Manufacture of motor vehicles, trailers, semi-trailers and of other
transport equipment

C31-C33 Manufacture of furniture; jewelry, musical instruments, toys; repair and

installation of machinery and equipment
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World Input-Output Table (WIOT) from Timmer et al. (2015) is used as the
primary source for gross energy data in this study. World Input-Output Database
(WI0D) contains environmental accounts with detailed information on energy use. Both
the environmental accounts from the WIOD 2013 release (as documented in Genty,
2012) and the WIOD 2016 release (as documented in Corsatea et al., 2019) are
incorporated into the analysis. The 2013 and 2016 releases of the WIOD environmental
accounts use different sector classification systems (NACE Rev. 1.1 and NACE Rev. 2,
respectively); to harmonize these, data from the 2013 version were converted to NACE
Rev. 2 using the Correspondence Table (Instituto Nacional de Estadistica [INE], 2009).
Additionally, after verifying data consistency, the OECD (2022) was also utilized. These
different data sources are used to expand the scope of the analysis.

In this study, tangible capital encompasses physical assets utilized in production,
such as dwellings, other buildings and structures, transport equipment, other machinery
and equipment, cultivated biological resources, computer hardware, and
telecommunications equipment. Conversely, intangible capital comprises research and
development (R&D), computer software and databases and other intellectual property
products (Stehrer, 2024). Data on both tangible and intangible capital, spanning from
1995 to 2020, were sourced from the EU KLEMS INTANprod database and are
measured in millions of national currencies at 2015 constant prices. The 2023 release
was preferred as it includes the necessary data on tangible and intangible capital for the
analysis.

Table 2. VVariables and Data sources

Variable Source Unit Years
Gross Output EU KLEMS Millions of national 1995-2020
National Accounts  currencies

(2015=100)
Energy WIOD EU files and terajoules 1995-2020
OECD Database
Labor EU KLEMS Thousand person 1995-2020
National Accounts
Tangible- EU KLEMS Millions of national 1995-2020
Intangible Capital INTANprod currencies

database (2015=100)
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The gross output data from 1995 to 2020 were obtained from the EU KLEMS
National Accounts (2023 release) and measured in millions of national currencies at
2015 prices. Similarly, labor data covering the same period were also sourced from the
EU KLEMS National Accounts (2023 release) and expressed in thousand persons.

Descriptive statistics of the variables for the four-factor translog model are
presented in Table 3. The descriptive statistics in the table reveal significant variations
in both the mean values and distributions of output, tangible/intangible capital, labor,
and energy variables. These statistics highlight tangible/intangible capital, energy and
labor diversity among countries and manufacturing sectors.

Table 3. Descriptive Statistics

Variable Obs. Mean Std. Dev. Min Max
Gross output 3472  96701.55 161921.6 51.81 1473156
Intangible Capital 3472  8625.02 21377.6 0.07 255730.1
Tangible Capital 3472  43404.73 69971.58 24.63 566250.2
Labor 3472  82206.94 342989.6 1 2381000
Energy 3472 538005.4 3321847 18.28 44600000
3. Results

Since the input factors in the translog production function have interaction and
square terms (see Eq. 3), the model may suffer from a multicollinearity problem. In this
case, spurious relationships may occur in regression analyses. To address the spurious
regression problems, Fisher-Type Augmented Dickey-Fuller (ADF) unit root test was
applied and results are presented in Table Al in Appendix A.1l. According to the
findings, all variables are stationary at level once the trend is controlled for. Hence, trend
components were incorporated into the model to account for trend stationarity.

When the Variance Inflation Factor (VIF) values for the independent variables
are checked, it is found that they are significantly greater than 10. These VIF values
(provided in Table A2 in Appendix A.2) indicate the presence of a multicollinearity
problem which must be solved before establishing the regression equation.

While making parameter estimates, the ridge regression method which takes into
account the multicollinearity problem, was used instead of the Ordinary Least Square
(OLS) method. In the ridge regression method, parameter estimates are made by adding
the k ridge parameter. In the analysis conducted using the NCSS 2024 software, it is
observed that the VIF values for all independent variables (provided in Table A3 in
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Appendix A.2) fall below 10 after k=0.02. Additionally, when the ridge trace plot and
ridge VIF plot (provided in Figure Al and Figure A2 Appendix A.2, respectively) are
examined together, it is seen that all parameters stabilize at k=0.02. In Table 4 created
using the coefficient estimates obtained according to the ridge regression method for the
translog production function, the independent variables have VIF values of less than 10.
In addition, the model’s performance is assessed through ANOVA? for k=0.02 (provided

in Table A4 in Appendix A.2).

Table 4. Ridge Regression Results for k = 0.02

Independent Variable

Ridge Regression (R?=0.9570)

Coefficients Standard Deviation VIF

Constant 2.8130

InKN 0.1701 0.0066 6.279
InKT 0.3548 0.0079 4.806
InL 0.0534 0.0057 6.086
InE 0.0640 0.0066 5.611
INKNINKN 0.0005 0.0005 7.392
INKTInKT 0.0124 0.0003 2.706
InLInL 0.0006 0.0003 7.267
INEINE 0.0041 0.0002 4.858
INKNInKT 0.0063 0.0003 2.694
InKNInL -0.0046 0.0004 5.599
InKNINE 0.0004 0.0004 6.178
INKTInL -0.0001 0.0002 2.091
INKTINE 0.0025 0.0003 3.599
InLInE -0.0041 0.0004 6.624
t -0.0012 0.0027 8.370
tt 0.00004 0.00009 7.268
tinkN 0.0016 0.0002 8.367
tinK™ 0.0011 0.0002 6.859
tinL -0.0003 0.0003 5.972
tinE -0.0024 0.0002 8.623

The four-factor translog production function obtained using ridge regression

coefficients is as follows:

2 According to the ANOVA table obtained with the bias parameter k = 0.02 in the ridge regression method,
the model explains the dependent variable quite well (0.95) and is statistically significant (0.000).
Additionally, low error terms indicate that the model has a strong ability to predict the dependent variable.
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Iny = 2.8130 + 0.1701 InKN + 0.3548 InKT + 0.0534 InL + 0.0640 InE +

0.0005 InKNInKN + 0.0124 InKTInKT + 0.0006 InLInL + 0.0041 InEInE +

0.0063 InKNInKT — 0.0046 InKNInL + 0.0004 InKNInE — 0.0001 InKTInL +
0.0025 InKTInE — 0.0041 InLInE + 0.00004 tt + 0.0016 tinkK" +

0.0011 tinK™ — 0.0003 tIinL — 0.0024 tinE — 0.0012 ¢ (7)

After obtaining the ridge regression estimates, the output elasticities of energy
and two types of capital inputs are calculated using equations 4a-4c (Table 5). As seen
in Table 5, the output elasticities of these three inputs take the value between 0 and 1.
This indicates that the average physical products of energy and capital inputs are greater
than the marginal physical products. Therefore, all of these inputs are in the region of
diminishing returns. In addition, bootstrap standard deviations are quite low and
confidence intervals are narrow for all sectors and all factors. These results indicate that
the estimates are consistent and reliable.

According to Table 5, moreover, the output elasticity of tangible capital is the
highest pointing to the largest responsiveness relative to other inputs in all
manufacturing sub-sectors. The output elasticity of tangible capital varies between 0.629
(C27-Manufacture of electrical equipment) and 0.684 (C24-C25-Manufacture of basic
metals and fabricated metal products, except machinery and equipment), indicating that
output growth is highly sensitive to increased tangible capital (machinery, production
facilities, etc.), especially for C24-C25 sector. Intangible capital output elasticity values
are generally between 0.215 (C13-C15-Manufacture of textiles, wearing apparel, leather
and related products) and 0.229 (C19-Manufacture of coke and refined petroleum
products). The lowest output elasticity is associated with energy input. Energy output
elasticity varies depending on the sector and is between 0.137 (C26-Manufacture of
computer, electronic and optical products) and 0.196 (C19-Manufacture of coke and
refined petroleum products).

Finally, using the output elasticities reported in Table 5, substitution elasticities
for energy and capital inputs are calculated using equations 5a-5c¢ (Table 6). According
to Table 6, the highest substitution elasticity for the whole manufacturing sector is
observed between energy and intangible capital, followed by those between energy and
tangible capital and between intangible and tangible capital inputs. Particularly, when
the substitution between tangible and intangible capital inputs is concerned, the results
suggest a weak substitution. Furthermore, the low bootstrap standard deviations and
narrow confidence intervals across all sectors and factors suggest that the estimates are
both consistent and reliable.
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KN KT E

C10-C12 0.223 0.681 0.158

(0.010) (0.051) (0.009)

[0.199, 0.240] [0.569,0.762]  [0.137,0.169]
C13-C15 0.215 0.629 0.143

(0.012) 0.058 (0.010)

[0.191, 0.235] [0.501,0.719]  [0.119, 0.161]
C16-C18 0.223 0.674 0.164

(0.010) (0.047) (0.010)

[0.198, 0.243] [0.568,0.755]  [0.139, 0.184]
C19 0.229 0.650 0.196

(0.007) (0.040) (0.006)

[0.208, 0.243] [0.596,0.761]  [0.183, 0.206]
C22-C23 0.222 0.673 0.162

(0.010) (0.054) (0.009)

[0.198, 0.242] [0.532,0.754]  [0.139, 0.174]
C24-C25 0.222 0.684 0.167

(0.010) (0.058) (0.012)

[0.199, 0.241] [0.523,0.765]  [0.131,0.180]
C26 0.220 0.649 0.137

(0.011) (0.072) (0.014)

[0.197, 0.242] [0.473,0.775]  [0.098, 0.155]
C27 0.217 0.637 0.138

(0.011) (0.064) (0.012)

[0.194, 0.237] [0.473,0.727]  [0.104, 0.156]
C28 0.219 0.661 0.145

(0.011) (0.067) (0.011)

[0.195, 0.240] [0.486,0.750]  [0.114, 0.161]
C29-C30 0.222 0.668 0.148

(0.012) (0.073) (0.011)

[0.194, 0.244] [0.475,0.772]  [0.118, 0.166]
C31-C33 0.217 0.652 0.142

(0.011)
[0.193, 0.236]

(0.056)
[0.513, 0.733]

(0.009)
[0.121, 0.157]

Manufacturing Sector
Total

0.221
(0.011)
[0.195, 0.241]

0.661
(0.061)
[0.501, 0.762]

0.155
(0.019)
[0.118, 0.201]

Note: Values in parentheses represent bootstrap standard deviations, while those in square brackets denote

bootstrap confidence intervals.
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Table 6. Substitution Elasticity
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GKNE GKTE GKNKT
C10-C12 1.0940 1.0306 1.0048
(0.0105) (0.0019) (0.00020)
[1.0794,1.1252]  [1.0286, 1.0354] [1.0045, 1.0054]
C13-C15 1.0900 1.0338 1.0049
(0.0095) (0.0028) (0.00027)
[1.0762,1.1161]  [1.0300, 1.0410] [1.0044, 1.0056]
C16-C18 1.1007 1.0297 1.0048
(0.0143) (0.0018) (0.00021)
[1.0802, 1.1450]  [1.0263,1.0351] [1.0045, 1.0054]
C19 1.1723 1.0257 1.0045
(0.0577) (0.0008) (0.00024)
[1.1065, 1.3466]  [1.0245, 1.0274] [1.0041, 1.0052]
C22-C23 1.0980 1.0301 1.0048
(0.0120) (0.0018) (0.00022)
[1.0815,1.1323]  [1.0278, 1.0355] [1.0045, 1.0055]
C24-C25 1.1043 1.0293 1.0048
(0.0135) (0.0025) (0.00019)
[1.0802, 1.1364]  [1.0270, 1.0372] [1.0045, 1.0054]
C26 1.0833 1.0353 1.0047
(0.0065) (0.0046) (0.00026)
[1.0732,1.1007]  [1.0308, 1.0494] [1.0040, 1.0053]
C27 1.0856 1.0351 1.0048
(0.0073) (0.0039) (0.00027)
[1.0756,1.1068]  [1.0309, 1.0466] [1.0042, 1.0056]
C28 1.0880 1.0333 1.0048
(0.0086) (0.0032) (0.00023)
[1.0763,1.1135]  [1.0298, 1.0428] [1.0044, 1.0055]
C29-C30 1.0869 1.0328 1.0048
(0.0081) (0.0030) (0.00023)
[1.0757,1.1122]  [1.0288, 1.0415] [1.0043, 1.0054]
C31-C33 1.0877 1.0338 1.0049

(0.0084)
[1.0749, 1.1130]

(0.0025)
[1.0305, 1.0402]

(0.00023)
[1.0046, 1.0056]

Manufacturing Sector
Total

1.0988
(0.0299)
[1.0758, 1.1833]

1.0317
(0.0038)
[1.0251, 1.0416]

1.0048
(0.00025)
[1.0043, 1.0055]

Note: Values in parentheses represent bootstrap standard deviations, while those in square brackets denote

bootstrap confidence intervals.
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The substitution elasticities between energy and intangible capital are generally
above 1 and range from 1.0833 to 1.1723. This indicates a high degree of substitutability
between energy and intangible capital. The highest value is observed in sector C19
(Manufacture of coke and refined petroleum products) with a substitution elasticity of
1.1723, followed by C24-C25 (Manufacture of basic metals and fabricated metal
products) and C16-C18 (Manufacture of wood, paper, printing and reproduction) with
values of 1.1043 and 1.1007, respectively. These sectors represent the most energy-
intensive manufacturing industries®, showing the potential of intangible capital in
increasing energy efficiency in these sectors.

Moreover, the elasticity of substitution between tangible capital and energy
varies across the sectors ranging from 1.0257 to 1.0353. Highest substitution elasticities
are observed in C26 (Manufacture of computer, electronic and optical products) and C27
(Manufacture of electrical equipment). These two sectors are classified as high-tech and
medium-high-tech manufacturing industries.*

Previous studies generally treat capital as a unified factor and evaluate energy-
capital substitution within this framework. Similar to studies conducted on China's
heavy industry sector (Lin and Liu, 2017a), Pakistan's transportation sector (Lin and
Ahmad, 2016) and China's steel sector (Smyth et al., 2011), this study also confirms that
energy and capital are substitutes. However, unlike previous studies, when capital is
divided into tangible and intangible components, the elasticity of substitution between
energy and intangible capital is found to be higher. This finding allows for the
development of differentiated policy approaches that take sector-specific dynamics into
account to enhance energy efficiency and reduce energy intensity.

4. Conclusions and Policy Implications

This article investigates the substitution relationship between energy and capital
using panel data from 11 manufacturing sub-sectors in 14 OECD countries for the period
between 1995 and 2020. To deepen the analysis, capital is separated into tangible and
intangible capital and the relationship between energy and these two types of capital is
examined using a four-input translog production function, estimated via the ridge
regression methodology.

The highest output elasticity among the inputs is attributed to tangible capital,
followed by intangible capital and energy. The presence of sectoral differences in output
elasticities implies that the role of inputs varies across sectors in the production process.

Based on the results captured from the four-factor (tangible capital, intangible
capital, energy and labor) translog production function, the elasticity of substitution

3 Please refer to: https://www.eia.gov/outlooks/ieo/pdf/industrial.pdf. Accessed on 02.01.2025.
4 Please refer to: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:High-
tech_classification_of manufacturing_industries. Accessed on 02.01.2025.


https://www.eia.gov/outlooks/ieo/pdf/industrial.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:High-tech_classification_of_manufacturing_industries
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:High-tech_classification_of_manufacturing_industries

Ekonomi-tek, 14(1), 2025 123

between tangible capital and intangible capital is between 1.0045 and 1.0049, which
indicates a weak substitution relationship. This means that production processes in
sectors generally require the existence of both types of capital and one cannot be an
alternative to the other.

Moreover, the elasticities of substitution between energy and intangible capital
are above 1, ranging from 1.083 (C26-Manufacture of computer, electronic and optical
products) to 1.172 (C19-Manufacture of coke and refined petroleum products). This
indicates a high degree of substitutability between energy and intangible capital.
Additionally, the elasticities of substitution between energy and tangible capital are
slightly above 1, generally ranging from 1.025 (C19-Manufacture of coke and refined
petroleum products) to 1.035 (C26-Manufacture of computer, electronic and optical
products). These values indicate that there is also substitutability between energy and
tangible capital.

These results demonstrate the importance of sectoral differences in the
relationship between energy and tangible/intangible capital. The higher elasticity of
substitution between intangible capital and energy compared to that between tangible
capital and energy suggests that investing in knowledge and technology is more efficient
than investing in tangible capital and provides a long-term solution for sustainability.
This finding highlights the importance of technological innovation, especially for sectors
aiming to develop high-value-added and energy-efficient production processes.

In addition, in energy-intensive sectors, increasing the use of intangible capital -
thereby encouraging technological progress- can reduce energy consumption, which in
turn increases energy efficiency and reduces energy intensity. On the other hand, in high-
technology sectors, increasing tangible capital through investments in more efficient
physical assets could contribute to reducing energy intensity. This highlights the critical
role of technological progress in improving energy efficiency, both through intangible
capital and through the modernization of tangible capital.

One of the main limitations of this study is the lack of firm-level data. Although
country-level data utilized in this study provides insight for sectoral analyses, using firm-
level data would further extend to assess firm behavior in different sectors. Additionally,
the dataset used in this study covers only OECD countries and does not include the
dynamics of developing countries. Hence, for further research, the following
recommendations can be made. Firstly, utilizing micro-level data on energy and capital
would allow for a detailed firm-level examination of the energy-capital substitution
relationship. Secondly, expanding the study to include developing countries would
provide an opportunity to test the validity of the findings across a broader geographical
scope. In particular, understanding how the energy-capital substitution relationship
evolves in energy-intensive industries within developing countries would be of
significant interest to policy-makers for climate-neutrality targets.
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Appendices

Appendix A.1 Unit Root Test Results

Table Al. Fisher (ADF based) Unit Root Test

Akyildiz & Berk

Fisher (ADF based) Fisher (ADF based)-with
trend

Level FirstA Level FirstA
InY 4,02%** 61.61*** 9.65*** 42.67***
InKN 1.53* 20.96*** 6.25*** 14 44***
InKT 6.93*** 15.69*** 5.96*** 10.88***
InL 0.65 36.12*** 3.05*** 24.34***
InE 0.18 53.39*** 2.14** 38.85***
INKNInKN -0.97 20.70*** 5.27*** 14.08***
INKTINKT | 6.63*** 15.81*** 5.88*** 10.92***
InLInL 2.22*%* 35.86*** 3.53*** 24.78***
InEInE 0.41 53.38*** 2.22** 39.00***
InKNInKT | 2.18** 19.52%** 6.28*** 13.59%**
InKNInL 7.26%** 36.98*** 12.88*** 20.74***
InKNInE 0.34 39.99*** 5.79*** 27.16***
InKTInL 2.75%** 36.07*** 6.94*** 21.80***
INKTInE 1.59* 47 .45%** 4.20*** 32.58***
InLInE 0.38 39.09*** 1.88** 27.98***

** ** * correspond to significance levels at 1%, 5% and 10%, respectively
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Appendix A.2 Supplementary Tables and Figures

Table A2. OLS Regression Results

Variable Coefficients | Standard VIF 1VIF
Deviation

Constant 1.4573*** 0.3296
InKN 0.3475*** 0.0449 181.38 0.0055
InKT -0.0191 0.0859 315.78 0.0031
InL 0.7818*** 0.0667 340.46 0.0029
InE 0.2199*** 0.0473 182.70 0.0054
INKNInKN 0.0092*** 0.0023 147.47 0.0067
INKTInKT 0.0491*** 0.0084 1124.89 0.0008
InLInL -0.0150*** 0.0031 97.06 0.0103
InEInE 0.0292*** 0.0027 164.06 0.0060
INKNInKT -0.0069 0.0081 1336.26 0.0007
InKNInL -0.0508*** 0.0055 315.60 0.0031
InKNInE -0.0127*** 0.0036 299.93 0.0033
InKTInL 0.0419*** 0.0092 1265.87 0.0007
InKTInE -0.0467*** 0.0067 572.59 0.0017
InLInE -0.0294*** 0.0041 282.38 0.0035
t 0.0566*** 0.0040 72,77 0.0137
tt -0.0002*** 0.00005 19.18 0.0521
tinkN -0.0007** 0.0003 51.43 0.0194
tinKT -0.0013** 0.0005 148.41 0.0067
tinL 0.0005* 0.0003 13.97 0.0715
tinE -0.0022*** 0.0002 40.46 0.0247
Mean VIF 348.63

** ** * correspond to significance levels at 1%, 5% and 10%, respectively
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Table A3. VIF values

Akyildiz & Berk

k InKN InK™ InL InE InKNInKM | InKTInK™ | InLInL | InEINE | InKMInK™ | InKMInL
0.0 181.380 315.777 340.462 | 182.704 147.470 1124.894 97.061 | 164.064 | 1336.260 315.596
0.005 18.130 22.924 25.106 24.398 19.899 13.511 20.896 26.080 20.065 35.639
0.01 10.762 10.687 12.485 12.231 12.831 5.871 12.737 11.793 7.464 15.123
0.02 6.279 4.806 6.086 5.611 7.392 2.706 7.267 4.858 2.694 5.599
0.03 4413 3.013 3.866 3.402 5.029 1.801 4.974 2.835 1.490 3.009
0.04 3.350 2.175 2.738 2.343 3.717 1.382 3.696 1.932 0.984 1.920
0.05 2.664 1.699 2.066 1.742 2.894 1.142 2.888 1.440 0.716 1.352
0.1 1.214 0.826 0.803 0.697 1.242 0.670 1.237 0.610 0.277 0.464
0.5 0.177 0.173 0.093 0.141 0.167 0.174 0.152 0.148 0.056 0.061
1.0 0.080 0.078 0.045 0.081 0.074 0.079 0.069 0.086 0.034 0.032
k INKNINE | InKTInL | InKTInE | InLInE tt tinkM tink™ tinL tinE t
0.0 299.930 | 1265.871 | 572.585 | 282.378 19.175 51.429 148.414 | 13.970 40.461 72.768
0.005 29.614 18.981 28.239 29.989 13.416 20.545 34.808 9.988 21.487 28.088
0.01 14.049 6.407 10.409 14.776 10.502 13.830 16.784 8.109 14.688 16.710
0.02 6.178 2.091 3.599 6.624 7.268 8.367 6.859 5.972 8.623 8.370
0.03 3.699 1.090 1.921 3.947 5.473 5.838 3.860 4.739 5.837 5.175
0.04 2.537 0.696 1.237 2.673 4.330 4.366 2.532 3.923 4.266 3.573
0.05 1.883 0.498 0.884 1.951 3.541 3.413 1.816 3.338 3.277 2.643
0.1 0.738 0.198 0.335 0.698 1.710 1.424 0.642 1.847 1.302 0.981
0.5 0.096 0.049 0.069 0.078 0.199 0.139 0.078 0.267 0.131 0.103
1.0 0.041 0.030 0.040 0.039 0.078 0.057 0.040 0.101 0.060 0.049

Table A4. Analysis of Variance Section for k = 0.02

Variation

Source DF Sum of Squares Mean Square
Intercept 1 364545.7 364545.7
Model 20 11591.3 579.5651
Error 3451 521.0387 0.1509819
Total (Adjusted) 3471 12112.34 3.489582
F-Ratio 3838.6380 (0.000)

Mean of Dependent 10.24675
Root Mean Square 0.388
Error

R-Squared 0.957
Coefficient of 0.037
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Figure Al. Ridge Trace Plot
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Abstract

This study analyses factors influencing Ukrainian refugees’ migration for work, using
household-level data from the UNHCR Survey of Intentions and Perspectives of
Refugees from Ukraine. Applying logistic regression and propensity score matching
(PSM), it examines key determinants, including gender, age, education, residence status,
and planned return duration. Results show men are more likely than women to migrate
for work (odds ratio: 2.01), highlighting gender-specific barriers. Older individuals and
those with higher education levels exhibit lower migration likelihoods. Refugees in
private accommodations are less likely to migrate, suggesting housing stability affects
mobility. Longer planned return durations increase work-related migration (odds ratio:
1.25), while travelling with a larger family reduces it. These findings highlight the
complexity of refugee labour market integration and the need for policies addressing
gender disparities, housing stability, and long-term employment prospects to support
refugees’ economic inclusion.
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Ukraynah Miiltecilerin Isgiicii Piyasasi Beklentileri:
Belirleyiciler ve Zorluklar

Oz

Bu caligma, Ukraynali miiltecilerin is amacgli go¢ kararlarini etkileyen faktorleri,
UNHCR Ukraynali Miiltecilerin Niyetleri ve Perspektifleri Anketi’nin hanehalki
diizeyindeki verilerini kullanarak analiz etmektedir. Lojistik regresyon ve olasilik
eslestirme (PSM) yontemlerini uygulayarak cinsiyet, yas, egitim, ikamet durumu ve
planlanan doniis siiresi gibi temel belirleyicileri incelemektedir. Sonuglar, erkeklerin
kadinlara kiyasla is amagli go¢ etme olasiliginin daha yiiksek oldugunu (olasilik orani:
2,01) gostermekte ve toplumsal cinsiyete dayali isgiicli piyasasi engellerine isaret
etmektedir. Yagh bireyler ve yiiksek egitim seviyesine sahip olanlar daha diisiik go¢
egilimi gostermektedir. Ozel konutlarda yasayan miiltecilerin go¢ etme olasilig1 daha
diisiiktiir, bu da barmma istikrarmin  hareketlilik  kararlarimi  etkiledigini
disiindiirmektedir. Daha uzun planlanan doniis siireleri is amagh gogii artirirken
(olasilik orani: 1,25), daha biiyiik ailelerle seyahat etmek bu olasilig1 azaltmaktadir.
Bulgular, miiltecilerin isgiicli piyasasina entegrasyonunun karmasikligini vurgulayarak
toplumsal cinsiyet esitsizlikleri, barinma istikrar1 ve uzun vadeli istihdam olanaklarina
yonelik politika gerekliligini ortaya koymaktadir.

JEL Kodlar:: C81, D04, F22,]61

Anahtar Kelimeler: go¢, miilteciler, Ukrayna, hane diizeyinde analiz, isglicli
piyasasi
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1. Introduction

The ongoing war in Ukraine, triggered by Russia’s invasion in February 2022,
has resulted in one of the largest refugee crises in Europe since World War I1. According
to the United Nations High Commissioner for Refugees (UNHCR), nearly 7 million
people have been displaced from Ukraine, with most seeking refuge in neighbouring
European countries, as well as in North America, Australia, and other regions.
Additionally, over 3.5 million people have been internally displaced within Ukraine
(UNHCR, 2024). This mass displacement has created not only humanitarian challenges
but also significant economic and labour market implications for both refugees and host
countries. Refugees, unlike economic immigrants, tend to have a longer-term outlook in
their host country and are more likely to invest in country-specific human capital, such
as language skills and education, leading them to assimilate into the earnings growth
path of the native-born population (Cortes, 2004). Understanding the perspectives of
Ukrainian refugees—particularly their demographic composition, skills, aspirations, and
the challenges they face in host countries—is essential for crafting effective integration
policies and assessing potential labour market impacts.

The distribution of Ukrainian refugees has varied by region, with Poland,
Germany, Romania, and the Czech Republic receiving the largest numbers due to their
geographical proximity to Ukraine. Host countries have responded with an
unprecedented level of openness and solidarity, offering temporary protection measures
that provide access to housing, healthcare, and, crucially, the labour market (European
Commission, 2022). However, this openness presents the challenge of ensuring that
refugees can integrate into labour markets swiftly and effectively, with minimal
disruption to local economies.

This study examines the perspectives of Ukrainian refugees. The first section of
the introduction outlines the demographic profile and skills of the refugees. The second
section analyses the challenges they face in labour market integration, followed by an
overview of the responses from host countries. Finally, the introduction discusses the
theoretical framework underpinning the analysis of the labour market impacts of refugee
inflows, focusing on both short- and long-term consequences.

One of the defining characteristics of the Ukrainian refugee crisis is its
demographic composition. Unlike other refugee crises, where men and families often
flee together, the majority of Ukrainian refugees are women, children, and the elderly,
as martial law in Ukraine prevents most men aged 18 to 60 from leaving the country
(UNHCR, 2024). This unique gender composition presents both challenges and
opportunities for labour market integration, particularly in countries facing demographic
challenges such as ageing populations and sector-specific labour shortages.

Women comprise approximately 70% of Ukrainian refugees, many of whom
have high levels of education and professional experience, particularly in fields such as



Ekonomi-tek, 14(1), 2025 135

healthcare, education, and administration (OECD, 2022). A study by the Organisation
for Economic Co-operation and Development (OECD) found that nearly half of
Ukrainian women refugees have tertiary education, making them a valuable human
resource in countries with skilled labour shortages (OECD, 2022). However, research
by the Institute for Employment Research (IAB) highlights various barriers to labour
market integration, particularly in Germany. These include language difficulties,
challenges in recognising foreign qualifications, and limited access to childcare, which
particularly affects female refugees (IAB, 2022). Despite these challenges, programmes
that facilitate qualification recognition and provide language and integration courses can
improve labour market participation among Ukrainian refugees (Kosyakova et al.,
2024).

According to the UNHCR Education Report (2023), over 7 million school-aged
refugee children remain out of school, placing significant pressure on host countries'
educational systems. The challenges of integrating such a large number of children into
national education systems are immense, requiring substantial financial and
infrastructural resources. Additionally, many Ukrainian refugees have limited
knowledge of the language spoken in their host country, particularly in Central and
Eastern Europe. This language barrier makes it difficult for refugees to secure suitable
employment and access essential services that could ease their integration
(Skrypchenko, 2024).

Many Western economies, particularly in Europe, impose temporary
employment bans on asylum seekers during the application process, with exceptions
depending on the country. While such restrictions have loosened over time, most
European nations continue to enforce some form of ban. In 2015, only four countries
(Greece, Norway, Portugal, and Sweden) granted immediate access to asylum seekers'
labour markets, while others imposed waiting periods ranging from 2 to 12 months or
even indefinite bans in countries like Ireland and Lithuania. Similarly, the United States
requires a 6-month waiting period before asylum seekers can work, with proposals to
extend this to one year (Fasani, Frattini, & Minale, 2021).

Asylum seekers, once able to enter the labour market, often face lower
employment, participation, and salary rates compared to native-born individuals. These
disparities are particularly pronounced in the early years following immigration but tend
to close over time as immigrants acquire language proficiency or relevant work
experience. The labour market outcomes for immigrants are also highly variable, with
those from developed economies or with better language skills performing better.
However, the labour market challenges remain particularly severe for female migrants
and refugees, who face significantly worse outcomes, especially in the short term (Aiyar
etal., 2016).

The successful integration of refugees into host-country labour markets depends
on multiple factors, including legal frameworks, social policies, and the structure of local
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labour markets. The Temporary Protection Directive enacted by the European Union in
2022 grants Ukrainian refugees’ access to employment, education, healthcare, and social
welfare systems without requiring them to go through the lengthy asylum process
(European Commission, 2022). While this legal framework is an important step toward
enabling labour market participation, several practical barriers remain.

One of the most significant challenges is the recognition of professional
qualifications and skills. Many Ukrainian refugees possess skills in high-demand sectors
such as healthcare, IT, and education. To address this, the European Commission has
issued recommendations to streamline the recognition of academic and professional
qualifications, particularly in regulated professions such as medicine and law. The
Commission has also established resource centres and fast-track procedures to facilitate
qualification recognition, even in cases where documentation is missing, using tools
such as eTranslation! to mitigate language barriers (European Commission, 2022).
These efforts are critical, as many Ukrainian refugees are highly skilled but face
obstacles in accessing jobs that match their qualifications due to complex recognition
procedures.

A mismatch between refugee skills and available job opportunities often results
in "brain waste,"” where highly educated individuals are forced into low-skilled or
informal jobs that do not align with their qualifications (OECD, 2022). A 2023 study by
Briicker et al. highlights the role of language proficiency in employment integration. In
Germany, for example, limited German language skills present a substantial barrier,
despite high participation in language courses. Many refugees with only basic language
proficiency struggle to find jobs that match their qualifications, often being confined to
low-wage or informal sectors such as domestic work or agriculture (Dustmann & Fabbri,
2003; OECD, 2016). Language barriers and difficulties in recognising foreign
qualifications significantly affect refugees' labour market integration, pushing many into
positions that underutilise their skills (Bloch, 2008; Bevelander & Pendakur, 2014).
Studies indicate that refugees who improve their language skills experience better
employment prospects. Over 70% of those proficient in the host country’s language have
found jobs, particularly in healthcare and IT, but overcoming language barriers remains
a challenge (Briicker et al., 2023).

Social and cultural factors also shape labour market outcomes for refugees.
Ukrainian women, in particular, face difficulties balancing childcare and employment,
especially in countries with limited access to affordable childcare (European
Commission, 2023). Additionally, the psychological trauma of displacement and the
uncertainty surrounding Ukraine’s future make it difficult for many refugees to commit
to long-term employment in host countries.

! eTranslation (The European Commission’s Machine Translation system) can be accessed from the
following link: https://commission.europa.eu/resources-partners/etranslation_en
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Host countries have largely responded to the Ukrainian refugee crisis with strong
policy measures to support integration into labour markets. Poland, which has received
the largest number of Ukrainian refugees, has implemented policies facilitating rapid
labour market access, particularly in sectors with labour shortages such as construction,
agriculture, and services (World Bank, 2023). Similarly, Romania has introduced
initiatives to integrate refugees into key economic sectors, although the country faces
challenges due to a shrinking workforce caused by emigration (European Commission,
2023). Germany has focused on long-term integration through language courses,
professional training, and family reunification support (Briicker et al., 2019). Despite
these efforts, further policy adjustments are needed to address issues such as
qualification recognition and childcare provision.

The impact of Ukrainian refugee inflows on labour markets can be assessed using
both short- and long-term perspectives. In the short term, a sudden increase in labour
supply may lead to competition for low-wage jobs and downward wage pressure in
certain sectors (Dustmann et al., 2016). However, in the long run, successful refugee
integration can contribute to economic growth, particularly in ageing societies facing
labour shortages (World Bank, 2023).

Labour market segmentation theory suggests that refugee inflows predominantly
affect low-skill sectors, where newcomers are often absorbed due to immediate
employment needs. However, Ukrainian refugees present a distinct case, as many are
highly educated and possess diverse skill sets. If appropriately integrated, they could
contribute to skilled sectors such as healthcare, IT, and education. Host countries that
invest in qualification recognition, language training, and social integration are more
likely to benefit economically, whereas failure to address these challenges could lead to
higher unemployment and social tensions (OECD, 2023).

The sections of the paper are structured as follows: Section 2 presents the data
and methodology, with Subsection 2.1 detailing the data used in the analysis and
Subsection 2.2 outlining the methodology employed. Section 3 discusses the findings
derived from the analysis, followed by Section 4, which concludes with a discussion of
the results and their implications.
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2. Data and Methodology

2.1. Data

This study utilizes data from UNHCR, which is Survey of Intentions and
Perspectives of Refugees from Ukraine. This data focuses on the characteristics of
Ukrainian refugees, their current living conditions, future plans, and the various factors
that shape their decision-making processes. There are 3 waves of survey conducted in
September 2022 (Wave 1), February 2023 (Wave 2), and June 2023 (Wave 3) though
only Wave 1 (UNHCR, 2022a) and Wave 2 (UNHCR, 2022b) were used for this study.
At the household level data, Wave 1 consists of 4811 cases, while Wave 2 is with 3896
cases. These surveys cover refugees hosted in countries in Europe. Some households
participated in all waves, and some others participated only in particular waves.
Therefore, it is not an overall panel structure.

This study aims to identify the factors influencing Ukrainian refugees' motivation
to migrate based on labour market opportunities. The analysis is based on the survey
question, "What motivated you to come to this country? / Due to work opportunities,”
which captures whether employment prospects influenced their choice of destination.
Since this question existed only in Wave 1 and 2, those waves were considered in the
empirical investigation. The response to this question is binary, with "0" indicating that
the respondent was not motivated by work opportunities and "1" indicating that they
were. About 12% of respondents indicated that work opportunities were a key
motivation for migration, suggesting a substantial portion of refugees are seeking labour
market integration despite the challenges of displacement.

The analysis includes a set of independent variables that may influence the
likelihood of being motivated by work opportunities. These variables include hope to
return home (whether the respondent hopes to return to Ukraine), age group, gender,
citizenship (Ukrainian or other), education level, number of individuals left together,
main activity (current employment status), residence country, home region in Ukraine,
and survey wave. Descriptive statistics of these variables are provided in Table 1.

Table 1 presents descriptive statistics from a survey of 3,781 respondents,
summarizing key variables relevant to the analysis of Ukrainian refugees. The table
includes information on motivations for migration, with 11.8% of respondents citing
work opportunities as a reason for moving to their host country—representing a
considerable number of individuals interested in integrating into the labour market
despite the challenges of displacement. Additionally, 78.4% of respondents expressed a
desire to return to Ukraine permanently. The majority of respondents are female
(89.4%), between 35-59 years old (58.9%), and Ukrainian nationals (99.4%). In terms
of education, 40.9% hold a master’s degree, while 39.3% are employed. The data also
details respondents’ current residence countries, with the largest proportions living in
Poland (16.6%), Slovakia (13.0%), and Romania (12.8%), and regions of origin in
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Ukraine, with notable representation from Kyiv city (14.1%) and Odesa oblast (14.0%).
Lastly, the data covers two survey waves, with 57.7% from wave 2. The table offers a
comprehensive overview of demographic and socio-economic characteristics crucial for
analysing refugee motivations and labour market outcomes.

The data used in this study come from the UNHCR Survey of Intentions and
Perspectives of Refugees from Ukraine, which provides household-level information on
refugees’ migration motivations, demographic characteristics, and labour market
activities. The survey was conducted across multiple host countries and includes
individuals who self-identified as Ukrainian refugees. While this dataset offers valuable
insights into refugees’ decision-making processes, it is important to acknowledge certain
sampling and demographic constraints that may affect the interpretation of the findings.

A key characteristic of the dataset is the gender imbalance among respondents,
with 89.4% of the sample being female. This distribution is largely attributable to martial
law in Ukraine, which restricts men aged 18-60 from leaving the country, except under
specific circumstances. As a result, the refugee population captured in the survey is
predominantly composed of women, children, and elderly individuals, which has
significant implications for understanding labour market integration. For instance,
women in the sample may face additional childcare responsibilities, social support
challenges, and sectoral employment barriers, which could shape their motivations for
migration and employment prospects differently from men.
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Table 1. Descriptive statistics

Variable Obs Mean SD

Min

Max

Motivation work (What motivated vou to come to this countrv? Due to work opportunities)

No 3781 0.882 0323 O 1
Yes 3781 0.118 0323 O 1
Hope back (Do you hope to return permanently to Ukraine one day?)
I do not know/ | am undecided 3781 0.165 0371 O 1
No 3781 0.051 0221 O 1
Yes 3781 0.784 0412 O 1
Age group (What is your age?)
18-34 yrs 3781 0.295 0456 O 1
35-59 yrs 3781 0589 0492 0 1
60+ yrs 3781 0.116 0320 O 1
Gender (What gender do you identify yourself with?)
Female 3781 0.894 0308 O 1
Male 3781 0.106 0308 O 1
Nationality (What is your nationality?)
Other 3781 0.006 0.078 O 1
Ukrainian 3781 0.994 0.078 O 1
Education (Respondent education level)

No education 3781 0.006 0.079 O 1
Primary 3781 0.005 0.073 O 1
Secondary 3781 0.162 0369 O 1
Technical or Vocational School 3781 0.239 0426 O 1
Bachelor 3781 0.153 0360 O 1
Master 3781 0.409 0492 0 1
Doctorate 3781 0.025 0.157 O 1
Persons left together (How many persons (including
yours«_alf) who left Ukraine after 23rd.February of 2022 are 3781 2850 1452 1 8
there in your household currently living together and

sharing expenses?)

Main Activity (What is your current main activity (in this country)?)
Employed 3781 0.393 0489 0 1
Unemployed 3781 0.261 0439 O 1
Retired 3781 0.085 0278 O 1
Student 3781 0.057 0233 O 1
Caregiver 3781 0.204 0403 O 1
Residence country (In which country are you currently?)

Belgium 3781 0.003 0059 O 1
Bulgaria 3781 0.013 0114 O 1
Czech Republic 3781 0.108 0310 O 1
France 3781 0.013 0.114 O 1
Georgia 3781 0.015 0120 O 1
Germany 3781 0.068 0.252 0 1
Italy 3781 0.027 0161 O 1
Lithuania 3781 0.013 0.112 O 1
Other 3781 0.179 0383 O 1
Poland 3781 0.166 0372 0 1
Republic of Moldova 3781 0.105 0.307 O 1
Romania 3781 0.128 0334 0 1
Slovakia 3781 0.130 0337 O 1
Spain 3781 0.019 0138 O 1
Turkey 3781 0.012 0111 O 1

Source: Author’s own illustration based on UNHCR data
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Table 2. Cont.

Variable Obs Mean SD Min Max

Region in Ukraine (In which Oblast and settlement of Ukraine were you, personally?)

Cherkasy oblast 3781 0.013 0114 O 1
Chernihiv oblast 3781 0.016 0.127 O 1
Chernivtsi oblast 3781 0.007 0081 O 1
Dnipropetrovsk oblast 3781 0.072 0259 O 1
Donetsk oblast 3781 0.076 0265 O 1
Ivano-Frankivsk oblast 3781 0.012 0111 O 1
Kharkiv oblast 3781 0.131 0338 0 1
KhersonA oblast 3781 0.053 0.223 0 1
Khmelnytskiy oblast 3781 0.008 0.087 O 1
Kirovohrad oblast 3781 0.007 0.083 0 1
Kyiv city 3781 0.141 0348 0 1
Kyiv oblast 3781 0.049 0216 O 1
Luhansk oblast 3781 0.020 0139 O 1
Lviv oblast 3781 0.026 0.160 O 1
Mykolayiv oblast 3781 0.061 0240 O 1
Odesa oblast 3781 0.140 0347 O 1
Poltava oblast 3781 0.015 0120 O 1
Rivne oblast 3781 0.004 0.061 O 1
Sumy oblast 3781 0.018 0133 O 1
Ternopil oblast 3781 0.007 0.083 O 1
Vinnytsya oblast 3781 0.030 0170 O 1
Volyn oblast 3781 0.004 0061 O 1
Zakarpattya oblast 3781 0.020 0139 O 1
Zaporizhzhya oblast 3781 0.050 0.218 O 1
Zhytomyr oblast 3781 0.020 0141 O 1
Wave
Wave 1 3781 0.423 0494 0 1
Wave 2 3781 0.577 0.494 0 1

Source: Author’s own illustration based on UNHCR data

2.2. Methodology

In this analysis, | employ a logistic regression model to examine the factors
influencing migration decisions related to work opportunities using the equation below.
Specifically, I aim to explore how various demographic, socio-economic, and contextual
variables—such as age, gender, education, current main activity, and country of
residence—affect the likelihood of individuals migrating to a particular destination
country due to work opportunities. This model allows for a detailed understanding of
the key drivers behind migration for employment purposes among the surveyed
population.

Motivation to Work = Bo + Bi*(Hope to Return to Ukraine) + B=*(Age Group) +
Bs*(Gender) + Bs*(Nationality) + Bs*(Education) + Be*(Persons Left Together) +
B-*(Main Activity) + Bs*(Residence Country) + Bo*(Region in Ukraine) + Bio*(Wave) +
€i
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Where:
*  Pois the intercept,
* P, P2, ..., Pro are the coefficients for each independent variable,
« 1represents individual respondents,
* ¢ lIsthe error term.

A logistic regression model is an appropriate choice for this study because the
dependent variable—migration motivated by work opportunities—is binary (i.e.,
respondents either migrated for work or did not). Logistic regression is well-suited to
model the probability of binary outcomes and allows for the estimation of relationships
between multiple independent variables (such as age, gender, education, and current
activity) and the likelihood of the event occurring (Peng et al., 2002). Additionally,
logistic regression is robust in handling both categorical and continuous predictors,
making it flexible for exploring a wide range of socio-economic and demographic
factors (Hosmer et al., 2013). It also avoids some of the assumptions required by linear
regression, such as the need for a normally distributed dependent variable, making it
ideal for studies where the outcome is a dichotomous decision (Field, 2018). Thus, this
model offers a rigorous way to investigate how these factors collectively influence
migration decisions related to work opportunities.

While a logistic regression model was initially employed to examine the
relationship between these factors and the likelihood of migrating for work
opportunities, considering about the evolving nature of refugee motivations under war
conditions is noted. Refugee motivations are indeed dynamic and can change in response
to both shifting conditions in the home country (e.g., safety concerns) and the realities
of long-term displacement in host countries. Given this, logistic regression alone, which
assumes stable, observable factors influencing migration decisions, may not adequately
capture the full complexity of refugee motivations.

To address these limitations, Propensity Score Matching (PSM) was
implemented as an additional methodological approach. PSM is particularly useful in
situations like this, where it is crucial to account for selection bias and unobserved
heterogeneity that may influence migration decisions. By matching refugees motivated
by work opportunities with similar individuals who were not motivated by work, PSM
creates a more balanced comparison between these groups, helping to reduce biases that
may arise from differences in observable characteristics.

This method allows for a more robust estimation of the causal effect of migration
motivated by work opportunities, addressing concerns of endogeneity and unobservable
factors that might affect migration decisions. The results from both the logistic
regression model and the PSM analysis will be compared to ensure the robustness and
validity of the findings. Through this combined methodological approach, the study aims
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to provide a more comprehensive understanding of the factors driving migration
decisions in the context of ongoing conflict and displacement.

Figure 1. Standardised percentage bias across covariates after propensity score
matching
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Source: Author’s own illustration based on UNHCR data

The graph illustrates the standardised percentage bias across covariates used in
the propensity score matching (PSM) analysis. Each dot represents a covariate, with its
position on the x-axis indicating the extent of bias after matching. The x-axis measures
the standardised percentage bias, where values closer to zero suggest a reduction in
imbalance between the treatment and control groups for the corresponding covariate.

Key covariates included in the analysis are listed on the y-axis, such as Gender,
Accommodation_duration, and Age_group. The vertical line at zero represents the
ideal scenario where there is no residual bias for a covariate.

For the covariates displayed in this graph, the results demonstrate that the
matching procedure was effective in reducing bias, as most covariates exhibit a
standardised percentage bias close to zero. A few covariates, such as
Accommodation_duration, show slightly higher residual bias, indicating that balance
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was not entirely achieved. However, the overall proximity of the covariates to the zero
line reflects an improvement in balance post-matching.

This visualisation is a crucial diagnostic tool to assess the success of the PSM in
addressing initial imbalances in the covariates and ensuring comparability between the

treated and control groups.
Figure 2. Kernel Density Plot of Propensity Scores for Treated and Control Groups
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Source: Author’s own illustration based on UNHCR data

The kernel density plot presented above illustrates the distribution of propensity
scores for two groups of refugees: those motivated by work opportunities
(Motivation_work == 1) and those not motivated by work (Motivation_work == 0). The
purpose of this plot is to visually assess the overlap between the two groups' propensity
scores prior to the implementation of Propensity Score Matching (PSM). The blue solid
line represents the density of propensity scores for individuals motivated by work, while
the red dashed line depicts the density for individuals not motivated.

This visualisation highlights the extent to which the two groups can be matched

based on observable characteristics, such as age, education, and other covariates
included in the logistic regression model used to estimate the propensity scores. The

overlap between the two distributions is critical, as it determines the feasibility of
constructing a balanced comparison between the groups.
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The plot reveals areas of overlap, particularly in the mid-range of propensity
scores, indicating that PSM can be used to reduce bias and improve comparability.
However, a noticeable separation is also observed, with the treated group (blue line)
concentrated at higher propensity scores and the control group (red line) concentrated at
lower scores. This separation at the extremes suggests potential challenges in achieving
full balance during the matching process and underscores the importance of careful
evaluation after matching.

The degree of overlap between the distributions is a key determinant of the
effectiveness of PSM in reducing bias and enabling accurate estimation of the causal
effect of migration motivated by work. Sufficient overlap allows for the creation of a
balanced comparison, minimising residual imbalances between the groups. However,
the observed separation highlights the need for refinement in the matching process to
address imbalances at the extremes.

This kernel density plot serves as a crucial diagnostic tool, offering insights into
the robustness of the matching procedure and the adequacy of common support between
the two groups. Its interpretation is essential for ensuring that the subsequent analysis
reliably captures the factors influencing migration decisions motivated by work
opportunities.

Table 2. Covariate balance before and after matching

Variable Mean Mean % t-test Variance Ratio
(Treated) (Control) Bias  (p value) (V(MIV(C))

Age Group (N) 1.697 1.715 -3.0% -0.65 (0.519) 0.81 X
Zj)r sons Left Together 2.7125 27299  -1.1% -0.24 (0.807) 1.22 %
Residence (C) 7.0411 7.2525 -6.0% -1.19(0.234) 0.85 X
Region in Ukraine (N) 11.938 11.886 0.8% 0.17 (0.863) 1147
Main Activity (N) 5.0178 5.0605 -1.6% -0.34 (0.736) 099
Education (N) 1.8757 1.8765 -0.1% -0.01 (0.989) 1.02
Gender (N) 1.202 1.1787 6.4% 1.23(0.220) 1.07
Hope to Return (N) 2.99 3.0063 -1.6% -0.35 (0.729) 0.98
Planned Return 0

Duration (N) 2.7847 2.7761 1.3% 0.31(0.758) 095
Accommodation 25483 25203  2.4% 0.49 (0.624) 091

Duration (N)
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Table 3. Overall matching quality metrics

Statistic Value Interpretation
Pseudo R? (Ps R2) 0.002 Very low = good balance
LR chi? test 3.98 Insignificant (p = 0.948), meaning good balance
Mean Bias 2.4% Well below the 10% threshold (good)
Median Bias 1.6% Well balanced

B (Standardised Bias Reduction) 94 Below 25% — Acceptable
R (Rubin’s R metric) 1.03  Close to 1 = Well-matched sample

% Variance Reduction 40% Some covariates improved, but not perfect

The balance diagnostics presented above evaluate the comparability of the
treated and control groups following propensity score matching (PSM). The key criteria
for assessing balance include the standardised percentage bias, t-tests for mean
differences, variance ratios, and overall matching quality metrics such as Pseudo R? and
the likelihood ratio chi-square test.

The results indicate that the covariate balance is generally satisfactory. The
standardised percentage bias for all covariates is below the commonly accepted
threshold of 10%, suggesting that the differences between the treated and control groups
have been minimised. Furthermore, the p-values from the t-tests exceed 0.05 for all
variables, confirming that none of the covariates exhibit statistically significant
differences between the matched groups. These findings indicate that the matching
procedure has successfully improved comparability between the two groups, reducing
the risk of selection bias in the estimation of treatment effects.

In terms of variance ratios, most variables fall within the recommended range of
[0.88, 1.14], indicating that the distributions of covariates are similar between the treated
and control groups. However, three variables—Age Group, Persons Left Together, and
Residence—show slight deviations from this range, suggesting minor residual
imbalances. While these discrepancies are relatively small, they may still influence the
robustness of the treatment effect estimates.

The overall quality metrics reinforce the conclusion that balance has been
adequately achieved. The low Pseudo R? value (0.002) and the non-significant
likelihood ratio chi-square test (p = 0.948) indicate that there is no systematic difference
in covariate distributions between the matched treated and control groups. Additionally,
the mean and median bias values (2.4% and 1.6%, respectively) are well below the
commonly accepted threshold of 10%, further confirming the success of the matching
process. The Rubin’s B statistic (9.4) is below the 25% threshold, suggesting that the
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matched sample is sufficiently balanced, while Rubin’s R (1.03) is close to 1, indicating
that the variance of propensity scores between the groups is well controlled.

In conclusion, the results suggest that the PSM approach has successfully
improved balance between the treated and control groups, thereby enhancing the validity
of causal inferences. While minor imbalances persist in a few covariates, the overall
matching quality is strong, and the remaining differences are unlikely to introduce
significant bias in the estimation of treatment effects.

3. Findings

The findings of this study offer valuable insights into the determinants of
migration decisions, particularly in relation to work opportunities. Using a logistic
regression model, the analysis examines how key demographic and socio-economic
factors—including age, gender, education level, employment status, and country of
residence—shape the likelihood of migrating for employment. The results highlight the
relative importance of these factors, reinforcing the robustness of the analytical
approach. While the model provides a strong empirical foundation, potential limitations
such as multicollinearity and the sensitivity of certain estimates should be considered.
This section presents a detailed breakdown of the findings, offering a comprehensive
understanding of the drivers of labour migration.

Table 3. Results of logistic regression, odds ratios

Variable Odds Std. z- p- 95% Confidence
Ratio Error score value Interval
Age Group 0.643 0.0387 -7.33 0.000 [0.571, 0.724]
Persons Left Together 0.953 0.0241 -1.92 0.054 [0.906, 1.001]
Residence 0.861 0.0088 -14.77 0.000 [0.844,0.878]
Region in Ukraine 1.001 0.0059 0.14 0.891 [0.989, 1.012]
Main Activity 0.904 0.0129 -7.07 0.000 [0.879, 0.929]
Education Level 0.922 0.0292 -2.58 0.010 [0.866, 0.981]
Gender 2.010 0.1892 7.41 0.000 [1.671, 2.417]
Hope to Return 0.931 0.0353 -1.87 0.061 [0.865, 1.003]
Planned Return Duration 1.251 0.0791  3.53 0.000 [1.105, 1.416]
Accommodation 1076 00339 232 0.020 [1.012, 1.145]

Constant 0.531 0.1610 -2.09 0.037 [0.293, 0.962]
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Model Fit Statistics:

. Number of Observations: 8,050

. Log Likelihood: -2603.19

. LR Chi-square (10 df): 437.03 (p < 0.000)
. Pseudo R-squared: 0.0774

The logistic regression analysis was conducted to examine the factors
influencing the likelihood of being motivated by work when migrating. The model was
estimated using 8,050 observations, with a log likelihood of -2603.19 and a pseudo R?
of 0.0774, indicating a modest explanatory power.

The results demonstrate several significant relationships. Age is negatively
associated with work motivation (B = -0.443, p < 0.001), suggesting that younger
individuals are more likely to migrate for work. Similarly, individuals with higher
residence duration (B = -0.150, p < 0.001) and those engaged in certain main activities
(B = -0.102, p < 0.001) exhibit lower likelihoods of work-motivated migration. In
contrast, gender is a strong predictor (B = 0.697, p < 0.001), indicating that males are
significantly more likely to migrate for employment opportunities. Additionally,
planning a return within a short duration (B = 0.223, p < 0.001) and longer
accommodation duration (B = 0.073, p = 0.020) positively influence work-driven
migration.

The goodness-of-fit test (y2 = 7557.11, p = 0.4683) indicates an adequate model
fit. The classification table shows that the model correctly classifies 88.68% of
observations, though sensitivity remains low at 0.55%, meaning it struggles to identify
those who are truly motivated by work. Specificity, however, is high at 99.79%,
indicating strong performance in correctly identifying non-work-motivated migrants.

Multicollinearity diagnostics reveal a mean VIF of 7.65, with some variables
exceeding the commonly accepted threshold of 10, suggesting moderate
multicollinearity concerns. Although this does not invalidate the findings, it highlights
potential interdependencies among predictors that should be considered in future
research.

Overall, our analysis provides valuable insights into the determinants of work-
motivated migration, demonstrating robust statistical significance for key variables.
While the model exhibits strong specificity and overall accuracy, its relatively low
pseudo R? and sensitivity suggest that additional explanatory factors may improve
predictive power. Addressing potential multicollinearity and incorporating additional
covariates could further enhance the reliability of the findings.
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4. Conclusion and Discussion

This study examines the factors influencing migration for work opportunities
among Ukrainian refugees, using data from the UNHCR Survey of Intentions and
Perspectives of Refugees from Ukraine. By applying a logistic regression model, the
analysis explores how demographic and socio-economic characteristics—including
gender, citizenship, family composition, and current economic activity—shape refugees'
likelihood of migrating due to employment prospects. The findings provide valuable
insights into the complexity of refugee labour market integration, highlighting both
expected and nuanced patterns.

A key finding is the significant role of gender in shaping migration motivations.
Men are more likely than women to report work opportunities as a primary driver of
migration, suggesting potential disparities in labour market access or differing economic
priorities between genders. This aligns with broader research showing that women often
face additional barriers to entering the workforce, such as caregiving responsibilities,
societal norms, or limited employment opportunities in host countries. However, further
research is needed to fully understand how these barriers influence migration decisions.

Family composition also emerges as an important factor, with larger households
being less likely to migrate primarily for work. This suggests that economic motivations
may not be as pressing for those travelling with family members, who may prioritise
social stability and collective well-being over immediate labour market participation.
Migration theories emphasise the role of family cohesion in shaping migration decisions,
particularly in contexts of forced displacement, reinforcing the relevance of this finding.

Citizenship status is another significant determinant of migration motivations.
Non-Ukrainian citizens within the refugee population exhibit distinct migration patterns,
indicating that legal status and long-term residency prospects influence work-related
migration incentives. This finding aligns with previous studies showing that access to
legal employment is a key determinant of labour market outcomes. Beyond formal
rights, perceptions of long-term stability and integration prospects also appear to shape
migration choices.

Current economic activity is also a significant predictor, with individuals already
engaged in work or education being more likely to migrate due to employment
opportunities. This supports theories of economic assimilation, which suggest that prior
labour market experience enhances job-seeking behaviour in new destinations.
However, transitioning into host-country labour markets remains challenging due to
factors such as skill mismatches and non-recognition of qualifications.

From a policy perspective, these findings underscore the need for targeted
interventions to improve refugee labour market integration. Addressing gender
disparities in employment, recognising foreign qualifications, and supporting refugees
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migrating with families could enhance labour market outcomes. Additionally, policies
that account for legal status constraints and provide clear pathways to employment may
facilitate better economic participation among refugees. Given the heterogeneity in host-
country responses, policy recommendations should be tailored to specific national
contexts. For instance, Poland has absorbed the largest share of Ukrainian refugees and
prioritised rapid labour market access, whereas Germany offers structured integration
pathways, including language training and vocational support. Romania, on the other
hand, has faced capacity constraints in formal employment integration. Recognising
these differences is crucial for developing effective policies.

While this study offers valuable insights, several limitations must be
acknowledged. First, the analysis relies on self-reported survey data, which can
introduce response biases. Given the conflict setting, refugees' motivations for migration
may be influenced by psychological distress, legal uncertainties, or social desirability
bias. Some respondents may underreport economic motivations due to concerns about
their legal status, while others may overstate employment-related reasons to align with
perceived host-country expectations. Although the use of propensity score matching
(PSM) helps mitigate bias from observable factors, unobservable influences remain a
challenge. Future research could strengthen validity by cross-referencing self-reported
motivations with external indicators, such as actual employment status or length of stay
in the host country.

Another limitation is the lack of direct measures for unobservable factors such
as psychological trauma, mental health status, and informal social networks. These
factors can significantly shape migration decisions but are not captured in the dataset.
While current economic activity serves as a proxy for economic readiness, the absence
of more detailed indicators—such as mental health assessments or long-term
employment trajectories—is a constraint. Future studies could incorporate psychosocial
indicators or longitudinal data to track how refugees' motivations evolve over time.

A further limitation is the absence of macroeconomic and policy-related
variables that could affect refugees' labour market motivations. Differences in host-
country policies, such as temporary protection measures, employment restrictions, and
welfare provisions, may create heterogeneous effects that are not fully captured in the
current analysis. Future research should explore the role of these factors, potentially
using interaction terms between individual characteristics and host-country conditions
to better understand their influence on migration decisions. Integrating policy-level
indicators, such as variations in work authorisation rules, employment support
programmes, and social welfare access, could provide a more comprehensive
understanding of how host-country policies interact with individual refugee
characteristics.

Moreover, this study does not explicitly account for the gender imbalance in the
dataset. The high proportion of female respondents (89.4%) reflects Ukraine's martial
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law, which restricts men aged 18-60 from leaving the country. This limits the
generalisability of the findings, particularly regarding male refugees, who may have
different labour market motivations and integration patterns. Future research could
benefit from complementary data sources that include more male refugees or adopt
longitudinal approaches to track changes in migration motivations as policies evolve.

This study contributes to the broader discourse on refugee labour market
integration by providing empirical evidence on the factors shaping migration
motivations among Ukrainian refugees. The findings highlight both structural and
individual determinants of work-related migration, reinforcing the need for
comprehensive, context-sensitive policies to support the economic integration of
displaced populations. While the analysis provides important insights, addressing the
identified limitations through future research will be crucial for developing a more
holistic understanding of refugee labour market integration in different host-country
contexts.
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Abstract

The article delves into the intricate and long-standing issue of economic inequality,
examining its historical origins, current manifestations, and potential policy solutions. It
traces the evolution of inequality from ancient civilizations through feudal and industrial
eras to modern capitalism, highlighting how historical social structures and economic
systems have entrenched disparities in wealth and income. Case studies from Latin
America, the post-Soviet states, and the United States illustrate the persistence and
variation of inequality across different regions. The article also evaluates various policy
responses aimed at addressing inequality, including progressive taxation, universal basic
income (UBI), public investment in education and healthcare, and labor market reforms.
While progressive taxation and public investments have effectively reduced inequality
in some contexts, UBI remains a contested solution, with mixed results from pilot
programs. The article argues for a comprehensive, multi-faceted approach that includes
redistributive measures and structural reforms to promote a more equitable global
economy.
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Iktisadi Esitsizlik: Tarihi, Vaka Analizleri ve Politikalar

Oz

Bu makale, ekonomik esitsizligin karmasik ve uzun yillarca devam eden sorununu ele
alarak, tarihsel kokenlerini, mevcut tezahiirlerini ve potansiyel politika ¢oziimlerini
incelemektedir. Caligma, eski uygarliklardan feodal ve endiistriyel donemlere ve modern
kapitalizme kadar esitsizligin evriminin izini siirmekte, tarihsel sosyal yapilarin ve
ekonomik sistemlerin servet ve gelir esitsizliklerini nasil  koklestirdigini
vurgulamaktadir. Latin Amerika, eski Sovyet iilkeleri ve Amerika Birlesik
Devletleri'nden vaka calismalari, farkli bolgelerdeki esitsizligin siirekliligini ve
cesitliligini gdstermektedir. Makale ayn1 zamanda esitsizligi ele almay1 amaglayan, artan
oranli vergilendirme, evrensel temel gelir (UBI), egitim ve saglik hizmetlerine kamu
yatirimi1  ve isglicii piyasasi reformlar1 gibi c¢esitli politika tepkilerini de
degerlendirmektedir. Artan oranl vergilendirme ve kamu yatirimlart bazi baglamlarda
esitsizligi etkili bir sekilde azaltirken, UBI pilot programlardan elde edilen karigik
sonugclarla tartismal1 bir ¢6ziim olmaya devam etmektedir. Calisma, daha adil bir kiiresel
ekonomiyi tesvik etmek i¢in yeniden dagitict dnlemleri ve yapisal reformlar igeren
kapsamli, cok yonlii bir yaklagimi savunmaktadir.

JEL Kodlar1: D60, D63, NOO

Anahtar Kelimeler: iktisadi esitsizlik, esitsizligin tarihi, esitsizlik ile miicadele



156 Yolusever

1. Introduction

Economic inequality has historically been a fundamental characteristic of human
societies, marked by the disproportionate allocation of income and wealth across various
demographics. The origins of this phenomenon can be traced to early civilizations,
where stratified class systems and wealth disparities significantly influenced social
frameworks and political dynamics. These disparities have not only persisted but have
evolved, often reinforcing systemic structures that perpetuate inequity within and
between societies. Whether in the rigid caste systems of Ancient Egypt and
Mesopotamia or the structured feudal arrangements of medieval Europe, inequality was
often institutionalized and upheld through systems of governance, religious authority,
and cultural norms (Bloch, 1961). In contemporary times, economic inequality has
undergone significant transformations within the framework of capitalism (Esping-
Andersen, 1990). These changes have been influenced by the processes of
industrialization, colonialism, and globalization, giving rise to novel manifestations of
disparities, especially between the more affluent global North and the less developed
global South (Stiglitz, 2012).

Economic inequality has been a persistent characteristic of human societies since
the emergence of civilization. The industrial and post-industrial periods have seen
significant transformations in the manifestations and magnitudes of inequality, yet
disparities were also pronounced in ancient societies. These inequalities primarily
stemmed from control over vital resources such as land, labor, and trade networks, and
were sustained by entrenched hierarchical political and social structures. The
mechanisms of wealth distribution and the allocation of opportunities within these
systems established a foundation for the persistent disparities observed throughout
history. Economic inequality in ancient societies was profoundly embedded, largely
stemming from the control of land, labor, and trade by a small elite class. These
disparities were frequently perpetuated by political and religious institutions, as well as
legal systems that institutionalized unequal access to resources. Although the specific
manifestations of inequality varied among civilizations, its effects—such as social
stratification, restricted mobility, and periodic unrest—were universally experienced.
(Bloch, 1961).

The Industrial Revolution, commencing in the late 18th century and extending
into the 19th century, represents a pivotal epoch in the evolution of global economic
systems. This period was defined by the systemic transition from agrarian economies
and artisanal production methods to industrial capitalism, characterized by
mechanization and mass production within factory settings. Originating in Britain, this
transformative movement rapidly proliferated across Europe and North America,
fundamentally altering the socio-economic landscape and facilitating the emergence of
modern industrial societies (Hatcher, 1977).
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This period of significant economic change brought about a surge in industrial
production and trade, leading to unprecedented economic growth and prosperity.
However, as industrialists and capitalists amassed great wealth, a stark contrast emerged
between the affluent and the working classes. The rapid urbanization and expansion of
industrial centers also resulted in overcrowded and unsanitary living conditions for many
workers and their families. This period of industrialization fundamentally altered social
and economic structures, laying the groundwork for the modern capitalist economy
while simultaneously exposing the challenges and inequalities inherent in this new
system. This period witnessed the concentration of wealth among a small elite, while
large parts of society experienced poverty and limited opportunities for upward mobility
(Piketty,2014).

In the 20th century, income inequality in many advanced economies narrowed
temporarily during the post-war period, largely due to government intervention,
progressive taxation, and the expansion of social welfare programs (Katznelson, 2006).
Starting in the 1980s, the adoption of neoliberal economic policies—characterized by
deregulation, significant tax reductions for high-income earners, and the erosion of labor
protections—Iled to a marked increase in economic inequality, especially in the United
States and the United Kingdom (Katznelson, 2006). The collapse of the Soviet Union in
1991 also led to rising inequality in post-communist states as privatization and market
reforms created new economic elites, often referred to as oligarchs (Aslund, 2007;
Guriev & Rachinsky, 2005).

The impacts of economic inequality are profound in today's society. Esteemed
scholars, including Thomas Piketty and Joseph Stiglitz, have argued that unbridled
inequality poses a threat to social unity, weakens democratic institutions, and hampers
sustainable economic progress (Piketty, 2014; Stiglitz, 2012). Moreover, economic
inequality exacerbates other types of disparities, such as those related to race, gender,
and geographic location, presenting a complex and multifaceted challenge for
policymakers (Goldin, 1990).

The persistent structure of economic inequality, which has been a fixture since
the era of ancient kingdoms and has undergone continuous evolution, warrants a detailed
examination in the contemporary context. An analysis of historical case studies can
inform the redesign of current economic policies, facilitating a more effective response
to the challenges posed by economic inequality. Thus, this study aims to elucidate the
historical evolution and development of economic inequality, analyze its foundational
underpinnings, scrutinize various manifestations of inequality through selected case
studies, and evaluate the policy tools and strategies that can be employed to mitigate
economic disparities. Through this, the article seeks to provide an understanding of the
complex nature of economic inequality and the multifaceted strategies needed to
alleviate its effects.
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The second section will delve into the historical underpinnings and progression
of economic inequality, examining significant theories and trends over time. The third
section will outline critical indicators and metrics utilized in the contemporary
measurement of economic inequality, including Gini coefficients, income quintiles, and
wealth distribution analyses. The fourth section will present a selection of case studies
that illustrate the multifaceted nature of inequality across different contexts and
demographics. Finally, the fifth section will assess the strategies and methodologies
employed to address and mitigate economic disparities, focusing on both policy
approaches and theoretical frameworks.

2. Historical Roots and Evolution of Economic Inequality

Economic inequality has a long and intricate history that is deeply intertwined
with the social, political, and economic structures of ancient civilizations. In societies
such as Ancient Egypt, hierarchical systems perpetuated inequality, while medieval
Europe was characterized by feudal systems that institutionalized the uneven
distribution of resources. It is important to note that inequality was recognized and
reinforced by legal frameworks, religious institutions, and cultural norms. A
comprehensive understanding of these historical foundations is crucial for grasping the
development and persistence of contemporary forms of inequality. This section of the
article will explore various aspects of inequality, including the norms of ancient times,
the implications of feudalism, and the consequences of the Industrial Revolution.

2.1. Prehistoric and Early Agricultural Societies and Ancient Societies

Anthropological investigations into hunter-gatherer societies indicate that
economic inequality was relatively minimal. The absence of surplus production limited
the potential for wealth accumulation, leading to a communal sharing of resources
(Boehm, 2001). This finding highlights the role of subsistence strategies in shaping
socio-economic structures and the distribution of resources within these groups.

The emergence of agriculture around 10,000 BCE allowed surplus food
production, which contributed to private land ownership and growing economic
inequality. Research on ancient skeletal remains indicates differences in diet and health
that reflect the development of social hierarchies (Kohler et al., 2017). Estimates of Gini
coefficients for prehistoric societies fall between 0.17 and 0.35, suggesting levels of
inequality significantly lower than those observed in agrarian or industrial societies
(Milanovic et al., 2011).

But in ancient societies, the case was different. Economic inequality has been a
fundamental characteristic of ancient civilizations, influencing the architecture of their
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political and social systems. The unequal distribution of wealth was intricately tied to
the control of essential resources, including land, labor, and religious authority. These
resources were monopolized by ruling elites such as kings, priests, and military leaders,
who wielded significant power and influence. The dominance of these elites was not
solely based on economic control but also on the ideologies and religious systems they
propagated, which served to legitimize and perpetuate their privileged positions. This
created enduring and deeply rooted forms of inequality that profoundly impacted these
societies (Baines & Malek, 1982).

In Ancient Egypt, Mesopotamia, and Rome, the ownership of land and critical
resources was predominantly held by a small elite class, leading to significant disparities
in wealth and power within society. In Ancient Rome, for instance, during the late
Republic period, the concentration of wealth was particularly pronounced, with the
wealthiest 1% of the population controlling over 16% of the total wealth (Scheidel,
2017). This concentration of resources among the elite reinforced their social and
political dominance and marginalized the majority of the population, who often
struggled for basic necessities. The implications of such wealth distribution affected
various aspects of life, including access to political power, military resources, and
opportunities for economic advancement (Scheidel, 2017).

Mesopotamia is often hailed as one of the cradles of civilization. It made
significant strides in developing early legal and economic systems, which played a vital
role in establishing and maintaining social hierarchies in the ancient city-states of Sumer,
Akkad, and Babylon. Within these highly stratified societies, the upper echelons were
occupied by kings, priests, and landowners, while the lower classes consisted of
laborers, enslaved individuals, and artisans. Land ownership was a key determinant of
wealth and power, with temples and the ruling elite holding much of the land (Postgate,
1992). The Code of Hammurabi, one of the earliest known legal codes, further solidified
these social divisions by prescribing distinct punishments and compensations for crimes
committed by individuals belonging to different strata. This legal framework legitimized
economic inequality by institutionalizing a system of privileges and obligations that
favored the affluent and powerful members of society (Harper, 1904). The legal
framework in question solidified economic inequality by establishing a structured
system of advantages and responsibilities that favored the affluent and influential.

In Ancient Egypt, the economic system centralized wealth and authority among
a limited elite, including the pharaoh, his inner circle, and priests. The pharaoh, viewed
as a living god, held absolute power and controlled vast agricultural land. Peasants
cultivated the land and had to pay taxes with a portion of their produce and provide labor
for state projects like pyramids and irrigation systems. This labor, known as corvée, was
essential for the state to extract surplus wealth without directly compensating the
workers (Kemp, 2018). The ancient Egyptian principle of ma at, representing cosmic
order, was crucial to the society's political and economic structure. It held that the
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pharaoh had a divine duty to maintain ma 'at, ensuring the kingdom's prosperity through
centralized power. This belief legitimized the accumulation of wealth by the ruling elite,
while the majority, including farmers and artisans, lived at minimal levels. As a result,
significant disparities in wealth and power persisted within the social hierarchy (Baines
& Malek, 1982).

The priesthood also played a significant role in perpetuating economic
inequality. Temples, similar to those in Mesopotamia, controlled extensive land and
resources. The wealth of these religious institutions was further bolstered through
offerings from the population and the ruling elite, consolidating the economic power of
the priestly class. In exchange, the priests provided ideological justification for the
existing social order, depicting the pharaoh as the guarantor of divine favor and
prosperity, and portraying the redistribution of wealth as unnecessary or even
detrimental to maintaining cosmic balance (Assmann, 2002).

The Harappan civilization, or Indus Valley Civilization, thrived from 3300 to
1300 BCE and highlights economic inequality in ancient societies through its
urbanization. While it was more egalitarian than Mesopotamia and Egypt, variations in
economic status existed. Archaeological evidence from urban centers like Mohenjo-
Daro and Harappa shows disparities in residential architecture, indicating wealth
stratification and social differentiation within the society (Kenoyer, 1998). The
Harappan civilization had extensive trade networks, exporting textiles, beads, and
pottery in exchange for precious metals and luxury goods. This trade fostered a
prosperous class of merchants and artisans, indicating a less rigid social structure
compared to Mesopotamia and Egypt. However, the economic activities of the urban
elite created disparities in wealth and access to resources, highlighting persistent
economic inequality (Possehl, 2002).

Another example is Ancient Greece. Greek philosophers, including Aristotle and
Plato, offered important insights into the dynamics of economic inequality. Aristotle
posited that while inequality is an inherent aspect of human societies, it should be
moderated to prevent extremes that could destabilize social order, as discussed in his
work "Politics,” particularly in Book IV (Miller, 1995). In that time, specifically the city-
state of Athens, is renowned for its early democratic endeavors. However, despite the
relatively egalitarian political system, substantial economic disparities persisted. The
Athenian economy relied extensively on slave labor, with enslaved individuals
comprising the essential workforce in agriculture and domestic service. Wealthy citizens
possessed vast estates, while the majority of free citizens were small-scale farmers,
artisans, or merchants who lived comparatively modest lives (Ober, 1989).

In Classical Athens during the 5th century BCE, a small elite group known as
the pentakosiomedimnoi emerged as the wealthiest class within Athenian society,
primarily distinguished by their extensive agricultural output. This elite comprised the
top 1% of households, who amassed significant wealth through the ownership of arable
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land, which was a vital resource in an agrarian economy (Ober,1989). Their control over
these agricultural lands not only allowed them to generate surplus produce but also to
exert considerable influence over economic and political matters in the city-state. This
disproportionate ownership of land exacerbated social inequalities, as the majority of
the population, consisting of small farmers, laborers, and metics, had limited access to
such resources and opportunities for upward mobility. The concentration of wealth and
land within the pentakosiomedimnoi played a crucial role in shaping the socio-economic
landscape of Athens during this period. In contrast, a significant segment of the
populace, particularly the thetes, who constituted the lowest socioeconomic stratum,
possessed minimal or no landholdings and primarily engaged as laborers or oarsmen in
maritime forces (Ober, 1989). Wealth disparities were exacerbated by the limited
availability of fertile land in Greece, leading to significant differences in agricultural
productivity and income among households.

Sparta, a prominent Greek city-state, exemplified a distinctive model of social
stratification characterized by a militaristic orientation. In Sparta, economic disparity
manifested distinctly through the concentration of land among a small elite of Spartiates.
Initially, land was distributed among citizens, but as time progressed, ownership
consolidated in the hands of a few, resulting in a significant reduction in the number of
full citizens (Hodkinson, 1986). By the 4th century BCE, the Spartiates had dwindled
to approximately 1,000 individuals, who commanded extensive estates reliant on helots,
the state-sanctioned serfs responsible for agricultural labor. This pronounced economic
inequality significantly undermined Sparta's social structure and military efficacy, as the
decreasing pool of citizen-soldiers hindered their capacity to meet military obligations
as well-armed hoplites (Cartledge, 2001).

Direct measurements of socioeconomic inequality in Ancient Greece are limited.
However, contemporary historians have employed proxy indicators, such as land
distribution patterns and wealth estimations, to reconstruct and analyze the levels of
inequality prevalent during that period. Research indicates that the Gini coefficient for
wealth distribution in Classical Athens may have fluctuated between 0.35 and 0.45,
aligning with figures seen in agrarian societies like Ancient Rome (Scheidel & Friesen,
2009). The wealthiest Athenians potentially earned over 50 times the income of the city's
most impoverished citizens, with elite households possessing a substantial portion of the
accumulated surplus wealth (Scheidel & Friesen, 2009).
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2.2. Feudalism in Medieval Europe

The feudal systems that emerged during the Middle Ages (500-1500 CE)
solidified economic inequality by establishing a direct correlation between land
ownership and wealth accumulation, reinforcing rigid social hierarchies. This
framework facilitated the concentration of wealth and political power among monarchs,
the aristocracy, and ecclesiastical authorities, while the lower strata, comprised of
peasants and serfs, were relegated to a state of poverty and limited social mobility
(Bloch, 1961). In medieval England, it is estimated that the wealthiest 1% of landowners
held more than 50% of the arable land (Duby, 1968). This concentration of
landownership significantly influenced agricultural production and societal structures
during that period.

Analysis of the Domesday Book data reveals that the Gini coefficient for wealth
inequality in Norman England is estimated to fall between 0.60 and 0.70, reflecting
significant disparities in wealth distribution. Notably, the top decile of landowners held
approximately 90% of all arable land (Darby, 1977). This suggests a highly concentrated
ownership structure, indicative of pronounced economic stratification during this period.
Likewise, in 15th century ltaly, estimates of wealth inequality in late medieval Florence
suggest a Gini coefficient of 0.80, reflecting extreme disparities as wealthy merchants
and bankers accumulated vast fortunes (Van Zanden, 1995). Inequality in France has
been notable also, characterized by a concentration of land and wealth within a small
elite. Analysis of wealth distributions indicates a Gini coefficient estimated at
approximately 0.65 (Scheidel, 2017), reflecting a significant level of economic disparity.

Feudalism entrenched inequality through its system of obligations and
privileges. Nobles had the right to collect rents and taxes from the peasantry, who, in
turn, were tied to the land and had little autonomy over their economic prospects. The
economic disparities of feudalism were compounded by the Church, which wielded
considerable land and wealth and played a central role in legitimizing the feudal
hierarchy (Bloch, 1961). The ecclesiastical institution instituted a "tithe," mandating that
agricultural laborers allocate 10% of their gross annual yield to the Church. This
obligation imposed a significant strain on the already marginalized peasant class,
exacerbating existing socioeconomic inequalities. In practice, peasants frequently found
themselves remitting upwards of 50% of their total production in the form of rents and
taxes, resulting in an exceedingly diminished surplus for personal consumption and
economic resilience (Hatcher, 1977).

The manorial system was central to the feudal economy, wherein land served as
the primary source of wealth and power. Lords controlled extensive estates, known as
manors, which they subdivided into plots for peasant laborers, or serfs, to cultivate. Serfs
were legally bound to the land, which meant they could not leave without the lord's
explicit consent. (Hilton, 1969). This system entrenched economic inequality by
ensuring that land ownership—and consequently, wealth—remained concentrated
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within the aristocracy. Meanwhile, the peasantry bore the burden of production with
limited prospects for upward mobility.

In medieval Europe, land ownership was highly centralized, predominantly
among a limited elite of feudal lords and ecclesiastical authorities. For instance, in 11th-
century England, the Church controlled approximately 25% of all arable land, while
extensive feudal estates accounted for the majority of agricultural resources. Similarly,
in medieval Hungary, the top 1% of the population, consisting of nobility and clergy,
maintained almost total control over productive land, resulting in significant limitations
on land ownership for the peasantry, who often possessed little to no property rights
(Dyer,1989).

In rural regions, societal structure was largely dictated by land-based feudal
hierarchies, whereas urban centers exhibited distinct patterns of wealth concentration.
In 14th-century Florence, analysis of tax records indicates that the wealthiest decile of
households possessed approximately 90% of the taxable wealth. Similarly, in medieval
London, the distribution of wealth was heavily skewed in favor of the guild elites and
merchants, leaving the bottom half of the population with negligible ownership of wealth
(Dyer, 1989).

Feudalism also reinforced economic inequality based on gender. Women,
regardless of their social class, were largely excluded from owning land and having
political power. Although noblewomen could sometimes inherit estates when there were
no male heirs, their control over these estates was often dependent on male relatives or
husbands. Peasant women faced even stricter limitations, as their labor was viewed as
an extension of their husbands' economic responsibilities to the lord. This gendered
division of labor further entrenched economic disparities and restricted women’s
economic independence (Bennett, 1990).

The Black Death (1347-1351) had a profound impact on Europe, reducing the
population by 30-50%. This demographic crisis temporarily alleviated inequality in
certain regions. With labor shortages, wages for peasants and serfs increased, and land
became more accessible. As a result, inequality decreased in the short term. However,
over time, the elites gradually reasserted control over resources (Scheidel, 2017). For
instance, the decline in inequality is reflected in lower estimated Gini coefficients in
some areas, such as England. During the late 14th century, income inequality saw a
temporary reduction, with the Gini coefficient dropping from 0.55 to 0.45 (Roosen,
2020).

Although feudalism as a system largely disappeared by the early modern period,
its legacy of entrenched inequality persisted. The concentration of land ownership
among aristocratic families continued to shape social and economic structures in many
parts of Europe, influencing later systems of governance and wealth distribution. Even
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in contemporary times, the patterns of land ownership and rural inequality observed in
certain regions of Europe (Bloch, 1961).

2.3. Industrial Revolution and Capitalism

The Industrial Revolution, commencing in the late 18th century and extending
into the 19th century, marked a transformative epoch characterized by profound shifts
in economic structures and societal dynamics. This era of rapid industrialization and
technological advancement led to unprecedented economic growth and expansion of
industries. However, it also led to the emergence of stark economic disparities between
the capitalists who owned and controlled the means of production and the working
classes who labored in factories and mills (Piketty, 2014).

The Industrial Revolution catalyzed significant economic expansion, yet it
concurrently intensified socioeconomic disparities. Wealth accumulation increasingly
concentrated among industrial capitalists, while the working class endured substandard
wages and living conditions. In 19th-century England, the Gini coefficient—an
established measure of income inequality—increased dramatically from 0.40 in the early
1700s to 0.63 by the late 19th century (Lindert & Williamson, 1982), reflecting the
widening chasm in income distribution during this period. By the mid-19th century, the
wealth distribution revealed a stark disparity, with the wealthiest 5% of households
controlling approximately 50% of the total wealth, in stark contrast to the lowest 50%
of households, which possessed less than 5% of it in England (Soltow, 1968). During
the early stages of industrialization in the United States, wealth inequality was
significant. By 1860, the top 10% of households controlled nearly 75% of total wealth,
while the bottom 40% owned almost no wealth (Piketty, 2014).

The Industrial Revolution catalyzed a significant wave of urbanization as
workers moved from rural areas to cities in pursuit of employment opportunities. While
this migration spurred economic growth, it also intensified social inequality. Urban
infrastructure frequently struggled to accommodate the sudden influx of people,
resulting in the rise of slums, overcrowded housing, and insufficient sanitation.
Consequently, diseases such as cholera and tuberculosis spread rapidly in these
conditions, disproportionately impacting the working class (Szreter, 1997).

The urbanization driven by the Industrial Revolution resulted in pronounced
socioeconomic disparities between urban industrial workers and rural agricultural
laborers. In early 19th century Manchester, for instance, textile mill workers received
subsistence-level wages averaging approximately £35 annually, while prosperous
factory owners amassed fortunes exceeding £1,000 per year (Hobsbawm, 1962). This
stark contrast underscores the exploitation inherent in the industrial labor system.
Concurrently, rural economies faced significant stagnation due to the mechanization of
traditional agricultural practices, which not only displaced many laborers but also
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catalyzed substantial migration from rural to urban areas in search of employment
opportunities.

During this era, child labor emerged as a significant issue as industrialists aimed
to reduce operational costs by employing minors, who were compensated at lower rates
than their adult counterparts and frequently assigned to perilous tasks. Contemporary
reports, notably from social reformer Michael Sadler, highlighted the dire conditions
endured by child laborers, including high rates of injury, malnutrition, and systemic
exploitation. These findings catalyzed early discussions regarding labor rights and the
necessity for regulatory frameworks to protect vulnerable workers (Sadler, 1832).

Furthermore, the lack of labor protections and the absence of unions during the
early stages of industrialization made workers susceptible to exploitation. It was during
the late 19th century that organized labor movements began to advocate for the
enhancement of wages, the reduction of working hours, and the establishment of safer
working conditions. These initiatives served as a crucial foundation for the development
of contemporary labor laws (Hobsbawm, 1972).

In early 19th-century Britain, income disparity was stark, with the wealthiest
decile earning more than 25 times that of the lowest decile (Williamson, 1985). The
landed aristocracy dominated the agricultural landscape, controlling roughly 80-90% of
arable land during the 18th and early 19th centuries. In contrast, tenant farmers and
agricultural laborers had negligible or no land ownership, reflecting a significant
concentration of land and wealth (Beckett, 1986).

The Industrial Revolution also profoundly altered gender dynamics, often to the
disadvantage of women. Historically, women had been integral to household production
and agricultural labor; however, the industrial economy pushed many into low-paying
factory jobs or domestic service positions. Female employees faced significant wage
disparities, receiving lower compensation than their male equivalents for equal work. In
the industrial workforce, women and children comprised a substantial segment yet
received only 20-50% of the remuneration that their male counterparts earned for
equivalent roles. This wage disparity intensified economic inequality at the household
level (Humphries, 2013).

In sum, the shift from agrarian economies to factory-based production resulted
in the concentration of wealth and power in the hands of a few industrialists and
entrepreneurs, while the working classes, many of whom had migrated from rural areas
to urban industrial centers in search of employment, faced challenging circumstances.
These included long working hours, low wages, and substandard living conditions in
overcrowded urban areas.
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2.4. Colonialism

Economic inequality during the colonial period, spanning approximately from
the 16th to the 20th centuries, was marked by pronounced disparities between colonizing
nations and their colonies. Colonial policies were systematically designed to facilitate
the concentration of wealth and resources within the hands of European settlers, colonial
bureaucrats, and a limited indigenous elite, while the larger portion of the colonized
populace was relegated to poverty. This exploitation not only entrenched economic
stratification but also perpetuated social hierarchies that favored the interests of the
colonizers, undermining the potential for equitable development in the colonies. (Davis,
2001).

The economic disparities between colonizers and colonized populations are
significant. In 1820, per capita income in the most affluent nations, notably Britain, was
approximately three times that of colonized regions such as India and Sub-Saharan
Africa. By 1920, this income gap had expanded to at least tenfold, largely because of
extractive colonial policies (Maddison, 2001). In the case of British India, real per capita
income experienced stagnation or a decline from 1750 to 1900, in stark contrast to the
substantial increase in per capita income observed in Britain during the same timeframe
(Roy, 2011).

Labor exploitation was integral in shaping the economic frameworks of colonial
systems. Colonial labor systems often exploitatively relegated millions of workers from
colonized regions to low-wage employment. For example, Indian indentured laborers in
the Caribbean were compensated at rates as low as 10% of what free workers in Britain
received for comparable tasks (Allen, 2011). In French West Africa, the implementation
of corvée labor systems subjected local populations to forced labor, primarily for the
construction of infrastructure that predominantly served colonial interests, frequently
without any remuneration (Suret-Canale, 1971).

Moreover, land dispossession was a critical strategy that further entrenched
social and economic inequalities. Indigenous communities were systematically
displaced from their ancestral lands to facilitate the establishment of plantations and
settler economies, as exemplified by historical events in South Africa and Kenya. In
South Africa, policies like the Natives Land Act of 1913 restricted Black land ownership
and access, leading to widespread poverty and marginalization. Similarly, in Kenya, the
imposition of colonial land policies disrupted traditional land use and displaced many
communities, leading to significant social upheaval (Mamdani, 2018).

Colonial systems, such as the Spanish encomienda and later hacienda models,
concentrated land ownership within a small elite. By the early 20th century in Mexico,
97% of rural land was owned by less than 1% of the population (Van Young, 2002). In
Kenya, during British colonial rule, prime agricultural land was seized for European
settlers, while African communities were relegated to "native reserves,” further
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deepening land inequality (Kanogo, 1987). Similarly, in South Africa, land
expropriation under colonial and apartheid regimes resulted in 87% of the land being
held by white individuals by 1913 (Bundy, 1988).

The British East India Company, followed by direct Crown governance,
systematically extracted considerable wealth from India via a combination of taxation,
trade monopolies, and resource exploitation. Historical analyses suggest that
approximately $45 trillion was siphoned from India to Britain over two centuries of
colonial domination (Roy, 2011). This economic drain is starkly illustrated by the
decline in India’s global GDP share, which plummeted from 24% in 1700 to a mere 4%
by 1950, indicative of the deindustrialization and economic stagnation precipitated by
colonial policies (Roy, 2011). Similarly, under King Leopold I1 of Belgium, the Congo
exemplified a severe case of resource extraction, where the export of rubber and ivory
significantly enriched European elites. In stark contrast, the local population endured
brutal conditions characterized by forced labor and systemic violence, underscoring the
human cost of imperial exploitation.

Colonial systems also created extreme wealth concentration. In 19th century
Dutch Java, reconstructed estimates indicate a Gini coefficient ranging from 0.60 to
0.65, indicative of significant income inequality (Van Young, 2002). In early 20th
century British Kenya, the Gini coefficient surpassed 0.70, positioning it among the
highest levels of wealth inequality globally, largely attributable to land expropriation
and extensive resource extraction practices (Kanogo, 1987). Similarly, in pre-
revolutionary Haiti, the income disparity was stark, with French plantation owners
earning over 50 times the income of enslaved African laborers, underscoring the
profound inequities in wealth distribution (Dubois, 2005).

2.5. The 20th Century and the Welfare State

The 20th century marked a significant paradigm shift in the global discourse on
economic inequality, characterized by the establishment of the welfare state. This
transition from laissez-faire capitalism toward a regulated, interventionist economic
model was catalyzed by a series of social, political, and economic crises, notably the
Great Depression, the World Wars, and the rise of socialist and communist movements.
In response to these upheavals, many advanced economies adopted progressive taxation
policies, instituted social security frameworks, and enforced labor market regulations.
Collectively, these initiatives aimed to alleviate income disparity and promote a more
equitable distribution of wealth. This era of reform, combined with robust economic
growth, culminated in a relatively egalitarian period known as the "Golden Age of
Capitalism,” spanning from the 1940s to the 1970s, as articulated by Piketty (2014).

The Great Depression of the 1930s represented a critical inflection point in the
landscape of economic inequality. Triggered by the stock market crash of 1929, the
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subsequent global economic collapse exposed the fundamental vulnerabilities of laissez-
faire capitalism, leading to unprecedented levels of unemployment, pervasive poverty,
and considerable social unrest. In the United States, the unemployment rate escalated to
25%, with millions of households facing foreclosure, eroded savings, and loss of
livelihood (Temin, 1991). The glaring contrast between the concentrated wealth of a
minority and the widespread destitution among the majority highlighted the deficiencies
of the existing economic paradigm, catalyzing calls for enhanced government
intervention to mitigate the crisis and reengineer the socio-economic landscape.

The post-World War 11 era, spanning from 1945 to the mid-1970s, is commonly
characterized as the "Golden Age of Capitalism” due to unprecedented economic
expansion and stability observed in numerous advanced economies. During this period,
significant industrialization occurred in Western Europe, North America, and Japan,
which corresponded with marked enhancements in living standards and a comparatively
low degree of income inequality. This phase of economic prosperity was fueled by key
factors, including robust government investment in infrastructure, the proliferation of
social welfare programs aimed at bolstering citizen well-being, and the adoption of
progressive tax policies designed to facilitate wealth redistribution (Eichengreen, 2008).

In the aftermath of a transient reduction in inequality, neoliberal economic
policies became predominant. These measures, characterized by deregulation, tax cuts
benefiting the wealthy, and the undermining of labor unions, facilitated a significant
resurgence of inequality, particularly in the United States and the United Kingdom.
Furthermore, the dual forces of globalization and technological innovation have
intensified the disparity between high- and low-income earners, along with the
concentration of wealth among the top 1% (Saez & Zucman, 2020).

As the 20th century concluded, it became increasingly apparent that the
ascendancy of neoliberal economic frameworks had precipitated a substantial rise in
inequality across both advanced and developing economies. While economic growth
and globalization have reportedly lifted millions from poverty, particularly in East Asia,
the resultant benefits have been distributed unevenly. Notably, there has been a
pronounced escalation in wealth inequality, characterized by a significant increase in the
financial assets held by the affluent. In parallel, there has been a concerning decline in
homeownership rates and savings among the broader population (Saez & Zucman,
2020).

In summary, global inequality remains a pressing issue, with a stark divide
between affluent and impoverished nations persisting. While certain developing
countries, notably in East Asia, have experienced substantial economic growth, others,
particularly in Sub-Saharan Africa and Latin America, continue to confront entrenched
poverty and inequitable resource distribution. The 2008 global financial crisis
highlighted the fragility of the neoliberal economic paradigm, manifesting in widespread
unemployment, foreclosures, and diminished savings for millions globally. In response,
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government interventions focused on stabilizing the financial sector aimed at rescuing
banks and institutions that contributed to the crisis, raising questions about the
sustainability and fairness of such economic policies.

3. Key Indicators and Metrics of Current Economic Inequality

Measurement

Economic inequality stands as one of the paramount challenges facing global
society, manifesting through various dimensions, including disparities in income, wealth
accumulation, and access to critical resources and opportunities. Accurate measurement
of inequality is essential for elucidating its underlying drivers, assessing its societal
impacts, and understanding its implications for social cohesion and sustainable
economic development. This section delineates essential indicators and metrics
employed in the contemporary assessment of economic inequality, including Gini
coefficients, income quintiles, and analyses of wealth distribution.

The Gini coefficient serves as a principal metric for assessing income inequality,
operating on a scale from 0, which denotes perfect equality, to 1, indicating maximum
inequality. Values are frequently represented as percentages. This indicator is
extensively utilized by international bodies such as the United Nations and the World
Bank to monitor and analyze inequality trends both cross-nationally and longitudinally.
While the Gini coefficient offers a succinct representation of inequality levels and is
relatively straightforward to interpret, it has limitations. Specifically, it is unable to
pinpoint the underlying subpopulations that contribute to inequality and exhibit
heightened sensitivity to shifts within the middle segments of the income distribution,
while remaining less responsive to changes at the distribution's extremes (Atkinson,
1970).

The Palma ratio, introduced by José¢ Gabriel Palma, is a significant metric that
compares the income share of the top 10% with that of the bottom 40%, effectively
highlighting the disparities at both ends of the income distribution spectrum. This
approach renders the Palma ratio a valuable tool in policy discussions aimed at
evaluating the effectiveness of redistributive strategies. However, it is important to note
that this measure deliberately excludes the middle class, which can be pivotal for
maintaining economic stability and fostering social cohesion (Palma, 2011).

Another one is Theil Index. The Theil index is an entropy-based measure of
inequality that evaluates the disparity within a distribution by contrasting it with a
hypothetical state of perfect equality. It possesses a desirable property of
decomposability, enabling analysts to isolate within-group and between-group
components, which facilitates a nuanced examination of inequality dynamics. Often
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employed in studies addressing regional or sectoral disparities, the Theil index provides
insights into spatial inequalities. However, it tends to be less intuitive than more
straightforward measures and requires more computational resources, which could pose
challenges in interpretation and application (Theil, 1967).

The Inequality-Adjusted Human Development Index (IHDI) is another
measurement type. Introduced by the United Nations Development Programme
(UNDP), it modifies the traditional Human Development Index (HDI) by accounting for
disparities in health, education, and income. This measure highlights the
multidimensional nature of inequality, particularly in the context of developing nations.
By incorporating broader factors beyond mere income metrics, the IHDI provides a more
nuanced understanding of inequality, although it aggregates data in a way that may
obscure variations within individual dimensions (UNDP, 2010).

All these measurement methods are used today in analyzing the extent of
inequality. Different data sources such as household surveys, administrative records,
wealth databases, national accounts and big data also play a crucial role in quantifying
economic inequality, each offering unique contributions and encountering specific
limitations (Piketty, 2014). By integrating household surveys, administrative datasets,
and novel data sources, we can deepen our analysis of inequality and establish a more
robust framework for policy formulation. Such an interdisciplinary approach allows for
a more nuanced understanding of the complexities of measuring and addressing
economic disparities. In the next section, examples of economic inequalities will be
examined.

4. Case Studies of Economic Inequality

Examining specific case studies of economic inequality enables a nuanced
understanding of how disparities manifest across varying societal structures, historical
epochs, and political frameworks. Through an analysis of concrete examples, we can
delineate the structural determinants and policy decisions that have influenced both the
exacerbation and alleviation of inequality. This chapter delves into several notable case
studies, including the pronounced inequality witnessed in the United States during the
late 20th and early 21st centuries, the more egalitarian socio-economic model
characteristic of Scandinavian countries, and the ongoing challenges faced by emerging
economies like Brazil and South Africa.

These examples serve to illustrate the intricate interplay of historical legacies,
economic paradigms, and political variables that shape inequality dynamics, as well as
the diverse array of policy interventions aimed at addressing these disparities. Each case
study provides critical insights into the effectiveness of redistributive strategies, the role
of social safety nets, and the implications of neoliberal reforms. By juxtaposing these
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cases, we can discern patterns and divergences in the evolution of inequality and
evaluate the strategic responses employed by nations to mitigate their socio-economic
repercussions.

4.1. Latin America

Latin America is recognized as one of the most unequal regions in the world, a
situation largely stemming from a historical legacy of economic disparity rooted in its
colonial past. The arrival of Spanish and Portuguese colonizers established highly
hierarchical and stratified societies. This dynamic resulted in a concentration of wealth
and power among a small elite, while indigenous populations and African slaves were
systematically subjected to forced labor and marginalization.

The latifundio system, a defining feature of colonial land ownership, further
entrenched inequality by concentrating vast estates in the hands of a small, privileged
class. Moreover, the region's heavy dependence on monoculture—especially the
production of export commodities such as sugar, coffee, and rubber—intensified
existing disparities, as the profits from these industries predominantly enriched the elite,
leaving laborers and workers to endure exploitation and poverty. Despite experiencing
periods of economic growth during the commodity booms of the 19th and 20th centuries,
inequality in Latin America has remained notably persistent (Escosura, 2007).

The ongoing disparities in land ownership, access to education, and prevailing
racial hierarchies in Brazil can be traced back to the colonial period. A notable example
is the unequal distribution of land, rooted in the colonial latifundia system. This system
allowed for the concentration of large estates in the hands of a small, privileged class,
severely limiting opportunities for redistributing land to indigenous peoples and Afro-
Brazilians, the descendants of enslaved Africans. Moreover, this inequality is further
intensified by regressive tax policies, insufficient labor protections, and the lack of
comprehensive social safety nets, as highlighted by Sanchez-Ancochea in 2020.

Mexico presents a significant illustration of deeply entrenched inequality.
Despite various reform attempts following independence in the 19th century, the
dominance of the affluent landholding class persisted. The rapid urbanization that
occurred during the 20th century further exacerbated the concentration of wealth within
urban areas, leaving rural regions relatively underdeveloped. Although initiatives aimed
at addressing these disparities, such as land reforms instituted after the Mexican
Revolution (1910-1920), were implemented, the adoption of neoliberal economic
policies in the 1980s—particularly through the North American Free Trade Agreement
(NAFTA)—widened the wealth gap. This widening was largely attributable to the
disproportionate advantages enjoyed by large agribusinesses and corporations, which
occurred at the detriment of small-scale farmers and laborers (Stiglitz, 2012).
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Despite numerous reform efforts across the region, including the introduction of
progressive taxation and targeted social programs designed to reduce poverty, economic
inequality remains a substantial hurdle. In the early 21st century, several social
movements and leftist administrations in nations like Bolivia and Venezuela sought to
tackle this issue through wealth redistribution strategies. These included the
nationalization of key industries and the establishment of extensive social welfare
initiatives. However, the longitudinal effects of these policies have been inconsistent.
While there has been some success in alleviating poverty, challenges such as political
instability and economic crises have significantly hindered sustained progress (Levitsky
& Roberts, 2012).

4.2. Post-Soviet States: The Rise of the Oligarchs

The disintegration of the Soviet Union in 1991 not only redefined global
geopolitics but also initiated substantial transformations within the economic landscapes
of the newly independent post-Soviet nations. These countries, which previously
operated under a centrally planned economy, underwent rapid transitions toward
capitalism, leading to a significant increase in economic disparities. A key factor in this
transition was the emergence of a new class of oligarchs—wealthy individuals who
amassed considerable fortunes through the privatization of state-owned assets. This
section explores the rise of oligarchs in the post-Soviet region, focusing particularly on
Russia, Ukraine, and Kazakhstan. It also analyzes the policy shortcomings, corruption,
and political dynamics that have enabled the concentration of wealth among a privileged
few, thereby exacerbating economic inequality.

In the aftermath of the Soviet Union's collapse, the region shifted away from its
longstanding centrally planned economy. In efforts to revitalize their economies, many
post-Soviet states embraced rapid market reforms, often referred to as “shock therapy."
This strategy, advocated by economists like Jeffrey Sachs, sought to expedite the
transition from socialism to capitalism through extensive liberalization, privatization,
and deregulation (Aslund, 2007). However, the pace and breadth of these reforms led to
unintended consequences, including widespread economic instability, hyperinflation,
and a significant decline in living standards for much of the population.

In the early 1990s, President Boris Yeltsin spearheaded the implementation of
the shock therapy model in Russia. This strategy involved the privatization of state-
owned enterprises, which had previously formed the backbone of the Soviet economy.
A significant aspect of this process was the introduction of inadequately regulated
voucher privatization programs. These programs provided millions of ordinary Russians
with vouchers that theoretically represented shares in newly privatized companies
(Boycko etal., 1997). However, in practice, a small cadre of well-connected individuals,
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many of whom were linked to the Soviet elite, managed to acquire these vouchers in
large quantities, often through coercive or illegal means.

The result was a starkly unequal distribution of wealth, with a select few gaining
control over substantial portions of the economy, particularly in vital sectors such as oil,
gas, and minerals. These individuals, who later came to be known as "oligarchs,"”
amassed immense wealth during the 1990s, while the general population faced rising
poverty and unemployment. By the late 1990s, it was estimated that the wealthiest 1%
of Russians controlled over 70% of the country's private assets (Freeland, 2000).

The privatization process in post-Soviet states was marred by corruption and
crony capitalism, leading to the emergence of oligarchs. Political elites and bureaucrats
colluded with new business leaders to sell off state assets at undervalued prices. This
was especially evident in Russia, where the "loans-for-shares” scheme allowed a select
few individuals to gain controlling interests in major oil and gas companies by providing
loans to the government (Hoffman, 2011). Oligarchs leveraged their wealth to gain
favorable treatment from the government and maintain their dominance in the economy.
The line between business and politics became increasingly blurred, with oligarchs
exerting significant influence over policy decisions and controlling media outlets to
safeguard their interests. Prominent figures like Boris Berezovsky, Roman Abramovich,
and Mikhail Khodorkovsky in Russia wielded both political and economic power,
exacerbating the gap between the affluent elite and the general population (Sakwa,
2014).

In Ukraine, the situation was similarly severe. Corruption, weak institutions, and
inadequate regulatory oversight hindered the country's economic transition following its
independence. Much like in Russia, a select few individuals gained control over key
industries, particularly in the energy and metallurgical sectors. These individuals,
referred to as oligarchs—such as Rinat Akhmetov and Ihor Kolomoisky—have wielded
considerable political power and often shaped government policies to serve their
business interests (Kudelia, 2012). The ascent of oligarchic influence in Ukraine has
significantly fueled ongoing inequality and political instability, as various factions vie
for dominance over the state.

In many post-Soviet nations, oligarchs have not utilized their wealth to reinvest
in societal well-being. Instead, a substantial portion of their profits has been funneled
into offshore accounts, luxury real estate, and other forms of capital flight, further
widening the divide between the wealthy elite and the general population. This trend is
particularly pronounced in Russia, where it is estimated that 60% of the nation’s wealth
is held abroad, largely escaping government taxation and regulation (Zucman, 2015).

The pronounced inequality in Russia and other post-Soviet states has engendered
substantial social repercussions. During the 1990s, Russia underwent a significant
reduction in life expectancy, largely attributable to economic turmoil and the
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disintegration of the social safety net. This phenomenon correlated with a marked
escalation in poverty rates, alcohol dependence, and associated public health crises
(Field, 1995). Efforts to mitigate inequality in these regions have faced substantial
obstacles, including pervasive political corruption, institutional fragility, and a lack of a
robust social welfare system. While some administrations have pursued limited reforms
aimed at curtailing oligarchic influence and improving the population’s living standards,
these initiatives have often been thwarted by entrenched interests and the entrenchment
of oligarchic power structures.

4.3. The United States: Rising Inequality in the Age of Globalization

The phenomenon of economic inequality in the United States is rooted in a
complex historical context. Nevertheless, it has become increasingly pronounced since
the latter part of the 20th century, particularly within the framework of globalization and
the adoption of neoliberal policies. In the aftermath of World War Il, the nation
experienced relatively lower levels of inequality, primarily due to the influence of strong
labor unions, progressive taxation policies, and significant government investments in
infrastructure, education, and social welfare programs. However, beginning in the
1970s, a combination of fundamental economic transformations, policy decisions, and
global dynamics contributed to a marked increase in inequality—a trend that continues
to significantly influence the economic landscape of the country today (Hacker &
Pierson, 2010).

The period from the end of World War |1 to the early 1970s is often referred to
as the "Golden Age" of capitalism. Several factors contributed to the widespread
prosperity experienced during this time, including the significant role of labor unions in
securing improved wages and benefits for workers, as well as government policies that
fostered economic mobility (Piketty, 2014). The top marginal tax rate remained high,
exceeding 90% during the administrations of Eisenhower and Kennedy, and corporate
profits were predominantly reinvested in the expansion of the domestic economy, rather
than disproportionately benefiting shareholders and executives (Krugman, 2007).

However, in the mid-1970s, notable shifts in the global economy began to erode
the established postwar order. The oil shocks of 1973 and 1979 significantly contributed
to rising inflation and stagnant growth, which characterized the economic difficulties of
the 1970s. Simultaneously, deindustrialization accelerated as manufacturing jobs, which
had been crucial for middle-class prosperity, moved overseas due to globalization and
technological advancements. This transition had profound implications for income
distribution, as well-paying unionized jobs were replaced by lower-wage positions in
the service sector or outsourced to countries with more affordable labor markets (Temin,
1991).
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The escalation of economic inequality in the United States can be largely
attributed to the dynamics of globalization, notably the expansion of international trade
and the integration of labor markets. The liberalization of global markets, coupled with
the enactment of trade agreements such as NAFTA in the 1990s, catalyzed the offshoring
of manufacturing employment to nations with competitive labor costs, particularly
China and Mexico. This shift disproportionately affected the working class, especially
in regions such as the Rust Belt, where the prevalence of factory closures and significant
layoffs became pronounced (Autor & Dorn, 2013).

Globalization has led to overall economic growth by lowering the cost of goods
and expanding markets for American companies. However, the benefits have not been
distributed equally. Skilled workers in technology, finance, and management have seen
their incomes rise due to the increased value of their expertise in a globalized economy.
In contrast, low- and middle-skilled workers in manufacturing and other blue-collar
industries have experienced stagnating or declining real wages. This has resulted in a
widening gap between highly paid professionals and low-wage service workers,
contributing to increased inequality (Goldin & Katz, 2008).

The rapid advancement of information and communication technologies has
significantly contributed to the growing economic inequality in the United States. The
transition to a knowledge-based economy has resulted in a disproportionate increase in
wages for workers with advanced education and technical skills, creating a significant
wage differential known as the "skill premium."” As industries increasingly rely on
automation, computerization, and high-tech systems, there is a growing demand for
skilled workers, leading to higher wages for individuals with the necessary education
and expertise (Acemoglu & Autor, 2011).

Over time, technology has supplanted many lower-skilled jobs, particularly in
manufacturing and office settings. The automation of repetitive tasks, combined with
the relocation of labor-intensive industries to other countries, has resulted in a decline
in well-paying opportunities for workers without a college degree. This trend has led to
a "polarization” of the job market, characterized by an increasing demand for highly
skilled positions alongside low-wage service jobs, while middle-skilled employment has
diminished. This shift has significantly contributed to rising inequality in recent years
(Autor & Dorn, 2013). Workers situated in the middle of the income spectrum, who once
enjoyed stable jobs in manufacturing or administration, now face considerable pressure
and limited prospects for career advancement.

Additionally, another significant factor driving inequality in the United States
has been the process of financialization, which underscores the growing dominance of
the financial sector within the economy. Since the 1980s, the U.S. economy has
increasingly pivoted toward finance, with investment banking, hedge funds, and other
financial entities expanding in size and influence. This transition has been further
exacerbated by the deregulation of financial markets, beginning with the repeal of the
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Glass-Steagall Act in 1999, which permitted commercial banks to engage in speculative
investments (Krippner, 2005).

Financialization has a significant impact on inequality in various ways. One
major aspect is the shift in how corporate profits are handled; a growing trend has
emerged where profits are increasingly distributed to shareholders and top executives
instead of being reinvested into employee wages or job creation. This focus on
"shareholder value™ as the dominant corporate philosophy encourages companies to
prioritize short-term profits and stock price growth at the expense of long-term
investment and workforce development. As a result, executive compensation, often tied
to stock performance, has escalated, leading to scenarios where CEOs earn hundreds of
times more than the average employee (Piketty, 2014). Additionally, financialization
has contributed to the widening concentration of wealth among the ultra-wealthy. The
rise of hedge funds, private equity, and various speculative investment vehicles has
allowed the richest individuals to achieve substantial returns on their investments,
further exacerbating wealth inequality (Saez & Zucman, 2020).

The tax policy landscape in the United States has significantly influenced the
escalation of economic inequality. During the mid-20th century, the U.S. implemented
a highly progressive tax structure, characterized by top marginal income tax rates that
exceeded 90% in the postwar era (Krugman, 2007). However, the paradigm shifted
notably with the Reagan administration in the 1980s, when tax legislation increasingly
favored affluent individuals. This period saw substantial reductions in top marginal tax
rates, capital gains taxes, and corporate tax rates. Consequently, these fiscal policies
disproportionately advantaged high-income earners and wealthy entities, thereby
intensifying both income and wealth inequality (Piketty & Saez, 2003).

The substantial increase in economic inequality within the United States has
resulted in consequential social and political ramifications. One of the most conspicuous
outcomes has been the widening disparity in life opportunities and outcomes between
the affluent and the impoverished. Inequality has been correlated with disparities in
healthcare, education, and access to resources, leading to reduced life expectancies,
elevated rates of chronic illness, and limited access to quality education and housing
among less affluent Americans (Chetty et al., 2016). This unequal allocation of
opportunities has eroded the foundation of the "American Dream," which traditionally
espouses the belief that hard work and talent should facilitate upward mobility.

The widening wealth gap has exacerbated political divisions, with affluent
Americans advocating for lower taxes and minimal government intervention.
Conversely, those with lower incomes are more inclined to support policies aimed at
wealth redistribution and government assistance programs. This divergence in interests
has resulted in heightened political gridlock and dysfunction, as the priorities of the
wealthy elite increasingly differ from those of the general populace (Hacker & Pierson,
2011).
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In conclusion, the increasing disillusionment with current political and economic
frameworks has sparked a surge of populist sentiments on both the right and the left. As
economic inequality continues to persist, it is likely that these political tensions will
remain, raising substantial concerns about the long-term viability of democracy and
social cohesion in the United States.

5. Policies for Coping with Economic Inequality

Addressing economic inequality requires navigating a complex landscape that
demands a multifaceted strategy. This complexity arises from the interplay of various
structural, social, and economic factors that contribute to disparities in wealth and
income distribution. Policymakers across the globe have proposed and implemented a
range of initiatives aimed at combating inequality. These initiatives include
redistributive measures, enhancements in education, labor market interventions, tax
reforms, and the establishment of social welfare systems. In this chapter, we will explore
these key policy solutions, critically assessing their effectiveness and their potential to
drive lasting change in reducing economic inequality.

One effective mechanism for mitigating economic inequality is the
implementation of progressive taxation. Under this system, individuals with higher
income brackets are subject to higher marginal tax rates. This framework facilitates
wealth redistribution by reallocating fiscal resources collected from higher earners to
fund public services and social welfare initiatives aimed at assisting lower-income
populations. Such an approach embodies principles of equity and social responsibility,
ensuring that those with greater financial capacity contribute substantively to the societal
infrastructure that supports the less privileged (Piketty, 2014).

In countries where top marginal tax rates are significantly higher, particularly in
the Scandinavian region, there is a marked correlation with reduced levels of income
inequality. This stands in stark contrast to the situation in the United States, where recent
tax cuts that primarily benefit high-income individuals have intensified the wealth gap.
Research conducted by economists such as Emmanuel Saez and Gabriel Zucman in 2020
highlights this trend, demonstrating how the tax policy shifts in the U.S. have
disproportionately enriched the affluent, leading to a more pronounced divide between
the wealthy and the rest of the population.

Prominent contemporary economic theorists like Thomas Piketty, known for his
influential work on wealth inequality, alongside Saez and Zucman, have advocated for
significant tax reforms. They argue for the reintroduction of wealth taxes and the
strengthening of taxes on capital gains, dividends, and estates. Such measures are seen
as critical tools to combat the increasing concentration of wealth among a small elite,
which undermines economic equity and social mobility. Through these proposed
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changes, these economists aim to create a more balanced economic landscape and
mitigate the adverse effects of growing inequality on society as a whole. Moreover,
the European Union has engaged in deliberations regarding the feasibility of wealth
taxes as a mechanism for generating revenue to support public services, especially in the
context of widening intergenerational wealth disparities (Bach et al., 2009). Wealth
taxes could significantly mitigate the perpetuation of inequality by constraining the
transmission of large inheritances, thereby reducing the systemic advantages conferred
upon progeny of affluent families.

Robust social safety nets are vital for addressing the adverse consequences of
economic inequality, offering a comprehensive array of services and support
mechanisms tailored for low-income individuals. These social welfare initiatives
encompass various programs such as unemployment insurance, retirement pensions,
health coverage, and housing assistance. By delivering targeted financial support and
enhancing access to essential resources, these systems actively reduce the short-term
effects of poverty and inequality. Consequently, they contribute to the socio-economic
stability and overall well-being of at-risk populations.

The Nordic model has garnered widespread recognition for its effective approach
to addressing inequality while simultaneously fostering sustainable economic growth.
This model is primarily adopted by countries such as Denmark, Sweden, and Norway
and is distinguished by a combination of progressive taxation and an extensive array of
social welfare programs. The taxation system in Nordic countries is characterized by
high tax rates that fund a comprehensive network of social services. These services
include universal healthcare, which ensures that all citizens have access to medical care
regardless of their income level. In addition, education is largely tuition-free or heavily
subsidized, enabling individuals to pursue higher education without the burden of
crippling debt. This emphasis on education not only promotes social mobility but also
supports a highly skilled workforce (Andersen, 2008).

Furthermore, the Nordic welfare model offers generous unemployment benefits
and support programs that provide a safety net for those who find themselves out of
work. These benefits are designed to help individuals transition back into the labor
market while mitigating the impacts of economic downturns on their livelihoods. Such
policies have been instrumental in significantly reducing extreme poverty and social
exclusion that often arise from economic disparities. A notable aspect of the success of
the Nordic model is the high level of public trust in governmental institutions. This trust
stems from decades of effective governance and accountability, which have fostered a
strong social contract between citizens and the state. As a result, there is broad support
for redistributive policies, as the populace believes that these measures contribute
positively to society as a whole. The interplay of these elements—the effective use of
taxation, comprehensive welfare programs, and strong public trust—has ultimately
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enabled the Nordic countries to develop a social fabric that promotes equality and
inclusivity, while still encouraging robust economic growth (Andersen, 2008).

Universal Basic Income (UBI) represents a policy framework aimed at
addressing economic inequality through the provision of regular, unconditional cash
transfers to all citizens, regardless of their income bracket or employment status.
Proponents of UBI argue that such a measure could significantly mitigate poverty,
diminish income disparity, and provide a necessary safety net amidst a transforming
labor market characterized by increasing automation and unstable employment
conditions (Van Parijs & Vanderborght, 2019). This initiative is posited as a viable
solution to counteract the adverse effects of a rapidly evolving economic landscape,
particularly in light of the challenges posed by technological disruptions and changing
job paradigms.

UBI and similar policies have been the subject of experimentation in various
countries, such as Finland, Canada, and Kenya, yielding diverse outcomes. In Finland,
a two-year pilot study spanning from 2017 to 2019 involved providing a monthly income
to unemployed individuals. Early findings indicated enhancements in overall well-being
and mental health, while the impact on employment outcomes was less definitive
(Kangas et al.,, 2019). In Kenya, ongoing UBI trials led by organizations like
GiveDirectly have demonstrated that unconditional cash transfers can mitigate poverty
and elevate living standards. However, the long-term effects on inequality are yet to be
fully understood (Haushofer & Shapiro, 2016).

Critics of (UBI) raise concerns about its potentially high cost, particularly in
countries with large populations, and its potential to reduce work incentives if not
properly implemented. Some experts doubt whether UBI alone can effectively tackle
systemic inequalities in education, healthcare, and housing. Nevertheless, UBI remains
under consideration as part of a comprehensive set of policies aimed at addressing
inequality, especially in light of the growing impact of automation and technological
disruption (Standing, 2017).

Education and human capital development are vital for reducing economic
inequality. By equipping individuals with essential skills, education promotes social
mobility and lowers income inequality. Research shows that nations with higher
educational attainment tend to have narrower wage disparities between low- and high-
skilled labor (Goldin & Katz, 2008). Early childhood education is particularly important,
as cognitive and social skills developed in these years significantly impact later
achievement and income. Access to high-quality pre-kindergarten programs has been
shown to reduce achievement gaps among children from various socio-economic
backgrounds (Heckman, 2006). Additionally, addressing disparities in primary and
secondary education through equitable funding is crucial for fostering a fairer society.
Higher education is a crucial factor in addressing inequality, but the increasing cost of
college tuition, particularly in the U.S., has worsened disparities. Initiatives aimed at
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increasing affordability, such as tuition-free college programs and student loan
forgiveness, are viewed as potential remedies for reducing inequality. For instance,
Germany's decision to eliminate tuition fees for public universities has enhanced
accessibility to higher education and contributed to lower levels of income inequality
compared to countries with higher education costs (Heckman, 2006).

Strong labor market protections are crucial for mitigating economic inequality.
Labor unions have historically been instrumental in advocating wage increases,
enhanced working conditions, and job security, effectively narrowing the income
disparity between workers and employers, particularly within the manufacturing sector
throughout the 20th century (Freeman & Medoff, 1984). However, the decline in union
membership in countries such as the United States and the United Kingdom has eroded
collective bargaining power, resulting in wage stagnation for many middle- and low-
income workers (Hirsch, 2008). This shift underscores the need for renewed strategies
to strengthen labor protections and reinvigorate union participation to restore equitable
wage growth and working conditions.

Raising the minimum wage targets income inequality by establishing a higher
standard for low-wage workers. Research shows that increasing the minimum wage can
reduce poverty without significant job losses (Dube, 2019). Additionally, strategies like
profit-sharing and employee ownership can support middle-income wage growth and
promote equity. Profit-sharing aligns workers' and employers' interests by distributing a
portion of profits, while employee ownership models, such as cooperatives, empower
workers and improve income distribution (Blasi et al., 2014).

One last crucial policy focuses on addressing racial and gender inequality.
Economic inequality is a multifaceted issue that is often intensified by disparities related
to race and gender. To effectively tackle these disparities, targeted and specific policies
are essential. For example, in the United States, there remains a significant wealth gap
between white and Black households, a divide that has persisted over time. Black
families possess only a fraction of the wealth compared to their white counterparts
(Oliver & Shapiro, 2006). This wealth gap can be traced back to historical
discrimination, including practices such as redlining, unequal access to quality
education, and labor market segregation. Additionally, ongoing disparities in wages,
employment opportunities, and homeownership further compound this wealth gap.

Addressing the racial wealth gap necessitates the implementation of
comprehensive policy frameworks that prioritize reparations for the descendants of
enslaved individuals, enhance the availability of affordable housing, and promote
strategic investments in Black-owned enterprises and communities (Darity & Mullen,
2020). Furthermore, gender inequality—particularly the persistent gender pay gap—
serves as a critical driver of broader economic disparities. To effectively address this
issue, it is imperative to introduce systemic measures, including paid family leave,
expanded access to affordable childcare, and robust legislation that enforces equal pay
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for equal work. These initiatives are crucial for equipping women with equitable
opportunities to participate in the labor force and to secure competitive compensation
(Goldin, 2014).

6. Conclusion

Economic inequality has persistently emerged as a formidable challenge across
societies, reflecting the profound transformations that have taken place over centuries.
This issue is shaped by a multifaceted interplay of social, political, and economic factors,
each intertwining to create a complex tapestry of disparity. Historical evidence indicates
that the roots of inequality are deeply embedded within the societal frameworks of
different cultures, tracing back to the very foundations of civilization.

For instance, ancient civilizations such as Egypt, Greece, and Mesopotamia
showcase early forms of economic stratification. In Ancient Egypt, the economy was
heavily reliant on agricultural output, and wealth was concentrated in the hands of a
small elite, including the pharaohs and nobility, who controlled vast tracts of land and
resources. This led to significant disparities in wealth, as the majority of the populace
engaged in subsistence agriculture and had limited access to the benefits of the economic
surplus they helped generate (Scheidel, 2017).

In Ancient Greece, social hierarchy was intricately linked to economic power.
The division between free citizens, who could participate in the democratic process and
own land, and slaves, who were considered property, starkly illustrates the inequalities
present. Access to wealth allowed certain families to accumulate power and influence,
perpetuating a cycle where economic advantage is translated into political authority
(Scheidel, 2017).

In Mesopotamia, the emergence of city-states brought about new complexities
in economic structures, with trade, craft specialization, and the establishment of legal
codes that dictated property rights. The unequal distribution of resources was also
evident here, where those with control over trade routes or access to fertile land swiftly
climbed social and economic ladders, while others remained marginalized
(Postgate,1992).

These patterns of inequality transcended into the feudal systems of medieval
Europe, where a rigid social hierarchy was established. The relationship between lords
and vassals dictated economic roles, with land ownership being the primary source of
wealth and status. The serfs, tied to the land and under the control of their lords,
experienced significant restrictions on their economic mobility, highlighting how
ownership rights perpetuated disparities in wealth and social standing. Throughout this
historical journey, the dynamics of economic inequality have shown remarkable
persistence, shaped by the continual evolution of societal structures, power relations,
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and economic practices, revealing the intricate relationship between history and the
enduring challenge of inequality (Morris, 2013).

Likewise, The Industrial Revolution marked a pivotal transformation in
socioeconomic structures as societies shifted from primarily agrarian economies to more
complex industrialized frameworks. This transition engendered a significant increase in
socioeconomic disparities, as wealth became concentrated among a select privileged
elite while the labor force faced systematic marginalization and exploitation (Polanyi,
1944). During this period, technological advancements and the development of factories
led to a surge in productivity, yet the benefits of this progress were not evenly
distributed. Instead, a small group of industrialists and capitalists amassed significant
wealth and influence, while many workers toiled in challenging conditions for minimal
wages, highlighting the stark divide between the affluent and the disenfranchised.

As the 20th and 21st centuries unfolded, the rise of capitalism and globalization
further perpetuated and intensified these existing inequalities. The enhanced mobility of
capital enabled wealth to flow freely across borders, allowing those with resources to
capitalize on global markets, thus widening the gap between the rich and the poor. In
this new era, the asymmetrical distribution of the gains brought about by rapid
technological advancements has overwhelmingly favored those at the upper echelons of
the income distribution, effectively securing their economic dominance and
exacerbating the plight of lower-income individuals (Piketty, 2014).

This case studies highlight the complex dimensions of economic inequality
across diverse geographical locales and historical contexts. A salient example is the post-
Soviet states, where the rapid shift from a centrally planned economy to a market-based
system precipitated the emergence of oligarchs. These oligarchs amassed significant
wealth largely through the privatization of state assets, as articulated by Hellman (1998).
This process led to a profound concentration of wealth among a small elite, while a
substantial segment of the population faced increased poverty and social dislocation.

Rising levels of inequality characterize the current economic landscape,
prompting substantial concern among economists and policymakers alike. However,
there are various policy interventions that hold promise for addressing and mitigating
this issue of economic disparity. Extensive research has shown that redistributive tax
policies, particularly those that are progressive in nature, can play a significant role in
lessening income inequality. Progressive taxation structures require wealthier
individuals to contribute a larger percentage of their income, thereby facilitating a more
equitable distribution of resources for the welfare of society as a whole (Piketty, 2014;
Saez & Zucman, 2020).

Countries that have adopted more progressive tax frameworks, such as Sweden
and Denmark, consistently demonstrate lower income inequality levels than nations like
the United States. In the U.S., tax policies have increasingly favored the wealthy,
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exacerbated income disparities and limiting opportunities for lower-income individuals
(Andersen, 2008).

Furthermore, specific tax instruments including wealth taxes, capital gains taxes,
and inheritance taxes are essential tools in the fight against excessive wealth
concentration. By implementing such measures, governments can ensure that wealth is
redistributed more fairly across society. Wealth taxes, for example, can directly target
and tax the assets of the richest individuals, while capital gains taxes can address the
income generated from investments, which often disproportionately benefits wealthier
citizens. Inheritance taxes serve to prevent the perpetuation of wealth concentration
across generations, thus contributing to a more equitable allocation of resources (Piketty
& Saez, 2003). Holistically, these policy interventions not only aim to reduce economic
inequality but also foster a stronger and more cohesive society by ensuring that the
benefits of economic growth are shared among all citizens.

Social safety nets and welfare programs are vital components in the effort to
reduce socioeconomic inequality, as they provide essential financial support to
individuals and families facing economic hardships. The welfare state model,
particularly exemplified by Nordic countries such as Sweden, Norway, and Denmark,
has demonstrated effective strategies in mitigating poverty through a suite of
comprehensive services. These countries typically offer universal healthcare systems
that ensure all citizens have access to necessary medical care without facing prohibitive
costs. Additionally, they provide free or subsidized education at various levels, from
early childhood through university, fostering an educated workforce and promoting
equal opportunities for all (Kangas et al., 2019; Haushofer & Shapiro, 2016).

Furthermore, robust unemployment benefits serve as a crucial safety net for
individuals who find themselves out of work, helping to stabilize their economic
situation and facilitating their eventual reintegration into the labor market. This holistic
approach not only alleviates immediate poverty but also works to distribute economic
opportunities more evenly across the population.

In recent years, Universal Basic Income (UBI) has gained attention as a potential
innovative solution to address growing inequality, especially in the face of rising
automation that threatens traditional job markets. Preliminary results from limited pilot
programs conducted in countries like Finland and Kenya have shown promising
outcomes, including significant reductions in poverty levels and enhancements in overall
well-being among participants. These findings suggest that UBI could provide a
foundational income that allows individuals to pursue education, entrepreneurship, or
other pursuits without the constant strain of financial insecurity, thereby contributing to
a more equitable society (Kangas et al., 2019; Haushofer & Shapiro, 2016).

Education is a critical mechanism for addressing long-term economic inequality.
Comprehensive access to high-quality education—from early childhood through to
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higher education—is vital for fostering social mobility and reducing wage disparities.
Empirical evidence suggests that nations that prioritize investments in equitable
education systems tend to exhibit lower levels of income inequality and enhanced
economic growth (Goldin & Katz, 2008). However, escalating tuition costs and systemic
disparities in educational access, particularly evident in the United States, have
intensified inequality by constraining opportunities for low-income students, thereby
undermining the potential benefits of an inclusive educational framework.

Labor market reforms play a crucial role in tackling the pervasive issue of
income inequality, and several specific strategies have emerged as particularly effective
in this regard. Key among these reforms is the increase of the minimum wage, which
serves to ensure that all workers receive fair compensation for their labor. By raising the
minimum wage, we can empower low-wage workers, allowing them to achieve a more
sustainable standard of living. This increase is not merely an economic adjustment; it is
a fundamental shift toward recognizing the value of all labor. Additionally, enhancing
union representation is another important reform. Unions serve as a powerful
mechanism for workers to collectively negotiate better wages, benefits, and working
conditions. Strengthened union presence can lead to more equitable income distribution,
as workers unite to advocate for their rights and interests. Research indicates that areas
with higher union density often experience lower levels of inequality, as unions
negotiate wages that reflect the true contributions of their members (Blasi et al., 2014).

Establishing profit-sharing initiatives is also a significant component of these
reforms. When employees are given a stake in the profits of their organization, it aligns
their interests with the success of the company. Profit-sharing not only incentivizes
productivity but also fosters a sense of ownership and belonging among workers. This
collaborative approach can lead to a more motivated workforce, ultimately boosting
overall economic performance. The need for these policies is underscored by empirical
research demonstrating their potential impact. For instance, studies suggest that an
increase in the minimum wage can significantly reduce poverty levels and narrow
income gaps, all while maintaining employment stability. Economists such as Dube
(2019) have found that, contrary to common misconceptions, raising the minimum wage
does not lead to substantial job losses. Instead, it acts as a vital tool in a broader strategy
to combat economic disparities and promote social justice.

In short, comprehensive labor market reforms—encompassing an increase in
minimum wage, enhanced union representation, and profit-sharing initiatives—are
essential for creating a fairer economic landscape. These measures not only support
workers in achieving better economic outcomes but also contribute to the overall health
of the economy by ensuring that growth benefits all members of society.

It is imperative to address racial and gender disparities to achieve enhanced
economic equity. In the United States, the wealth gap between white and Black
households stems from centuries of systemic discrimination, including practices such as
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slavery, redlining, and labor market segregation. To confront these entrenched
disparities, targeted interventions such as reparations, affordable housing initiatives, and
investments in Black-owned businesses are essential (Darity & Mullen, 2020).
Additionally, gender inequality, particularly the persistent gender pay gap, necessitates
focused attention. Implementing policies such as paid family leave, accessible childcare,
and legislation ensuring equal pay is vital for narrowing the economic divide between
men and women (Goldin, 2014).

In conclusion, addressing economic inequality requires a multifaceted approach
that looks beyond just the visible effects of the problem and delves into its root causes.
No single policy can completely eradicate inequality; instead, a cohesive framework is
essential. This framework should include progressive tax systems that ensure wealthier
individuals contribute their fair share, along with extensive social safety nets that
provide support for those in need.

Furthermore, systemic reforms in education are crucial to ensure equal
opportunities for all, while strengthened regulations in the labor market can protect
workers' rights and promote fair wages. It is also important to implement targeted efforts
to tackle the specific issues of racial and gender inequities, which can exacerbate wealth
disparities among different groups.

The historical success of welfare states in the 20th century, particularly in Nordic
countries, demonstrates how effective governmental intervention, aligned with a strong
social contract, can reduce inequality and foster widespread economic prosperity. As we
move forward, policymakers should learn from the successes and failures of past
initiatives, adapting their strategies to meet the evolving challenges of the 21st-century
economy.
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Political Economy of the Developmental Network
State: The Case of the USA

Abstract

The developmental state policies implemented in various countries in the 20th century
have begun to evolve within the scope of “developmental network states” as a result of
the rise of “ICT (Information Communication Technology) focused” production
structures in the 21st century and the central importance of technological expertise. As
in developmental states, the state effectively manages these formations with the active
policies it undertakes in developmental network states. Therefore, here, the two most
striking examples of interventionist policies that have been implemented in the USA for
a long time, the “(Defense) Advanced Research Project [(D)ARPA]” and the “Advanced
Technology Program (ATP)”, are discussed and examined.
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1. Giris

Kalkinmaci devlet, Dogu ve Giineydogu Asya'da ge¢ sanayilesen iilkelerin
olaganiistii deneyimleri sonucunda ortaya ¢ikan ve kalkinma literatiiriinde ¢ok incelenen
bir kavramdir. Kaynak’da (2020) agiklandigi gibi kalkinmaci devlet paradigmasi, Dogu
ve Glineydogu Asya devletlerinin 1960°lar ile 1980'ler arasindaki iistiin ekonomik
performanslari nedeniyle 6nemli 6lgiide gecerlilik kazanmisti. Bu iilkelerin elde ettikleri
basarilarin, se¢ilmis sektorlerde devletin miidahaleci sanayi, teknoloji ve dis ticaret
politikalar1 araciligiyla ilgili oldugu vurgulanmisti. Ancak, kiiresel ekonominin 21.
ylizyillda gecirdigi doniisiimler gbéz Oniline alindiginda, bdyle bir modelin yani
“kalkinmaci biirokratik devlet” (developmental bureaucratic state) paradigmasinin
giiniimiiz kosullarinda ne ol¢lide ise yarayabileceginin sorgulanmasi ve devletin
iistlenmesi gereken islevinin ve yapisinin yeniden ele alinmasi yerinde olacaktir.
Ozellikle “BIT (bilgi ve iletisim teknolojisi) odakli” kiiresel ekonominin hizlanan
temposu nedeniyle devletin diizenleyici ve kurumsal ¢ergevesinde ortaya ¢ikan yeni
gercekler karsisinda ekonomiye ve topluma hizmet yollarinin yeniden degerlendirilmesi
gerekli olacaktir.

Gelismekte olan {ilkelerde 1960’larda baslayip 1980’lerde devam eden
kalkinmaci devletler “gomiili 6zerklik” (embedded autonomy) kapsaminda
uyguladiklar1 ekonomi politikalariyla son derece basarili sonuglara ulagsmislardir.
Ancak, s6z konusu kalkinmaci politikalarin uygulandiklari, 6rnegin, Japonya ve G. Kore
gibi iilkelerde devletin sahip oldugu ekonomi politik yap1 “cigir agic1” ((breakthrough)
ya da “yikici teknolojiler”i (disruptive technologies) gelistirmeleri oniinde engel
olmustur. Ciinkii “BIT (Bilgi Iletisim Teknolojisi) odakli” iiretim yapilarmn yiikselisi
ve boylece teknoloji uzmanliginin merkezi bir 6nem kazanmasi, organizasyonlar1 daha
az otoriter ve daha diisiik hiyerarsik ekonomi politik yapiya itmis ve daha dik
organizasyonlardan daha yatay organizasyonlara dogru yonelen multidisipliner
ekiplerin koordinasyonunu gerektirmistir. Iste, ilk defa O’Riain (2004) tarafindan
gelistirilen “kalkinmact ag devleti” (developmental network state) yapisina sahip
iilkelerin “yeni” teknolojileri ortaya ¢ikarmakta ve ekonomilerinin yiikselislerinde ¢ok
daha basarili olduklarin1 sdylemek olanaklhidir. Bu ag¢idan, ABD’de cumhuriyetin
kurulusundan bu yana devlet miidahaleli politikalardan sakinmayan hiikiimetlerin son
altmis y1li askin siiredir yogunlagsmakta olan inovasyona yonelik politika uygulamalarini
“kalkinmact ag devleti” ¢ergevesinde ele almak yararli olacaktir.

Bu yazidaki amacimiz, once, “BIT odakli” gelismelerin {iretim
organizasyonunda ve devletin gorevlerinde yol ac¢tig1 degismeleri incelemek ve sonra
ABD’de “kalkinmaci ag devleti” kapsaminda askeri ve sivil alanlarda bir¢ok “¢igir
acict” ya da “yikic1 teknolojik gelismeler’de uygulanan temel yontemlerin ¢oguna
onciiliik eden kurumlar olarak “(Savunma) Ileri Arastirma Projeleri Ajans1” [(Defense)
Advanced Research Project, (D)ARPA]  ve “lleri teknoloji Programi” [(Advanced
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Technology Program, (ATP)] itilkenin ekonomi politiginde yol agmis oldugu siireci
irdelemektir.

2. BIT Odakh Uretimin Yiikselmesi ve Devlet

Gilinimiiz kiiresel ekonomi kosullarinda, tiretim siireci fiziksel ara girdilerin
nihai {iriine doniistiiriilmesinden ziyade, formiiller, yazilim kodlar1 ve goriintiilemedeki
yenilik¢i bilgi/enformasyon diizenlemelerinden elde edilen katma degerle giderek daha
fazla “BIT odakl1” hale gelmektedir (Evans, 2008). Ciinkii ekonomik faaliyetler 21.
ylizy1lda meydana gelen bilimsel ve teknolojik yeniliklerin hizli artis1 ve degerin bilgi
stoklarindan bilgi akislarina kaymastyla iligskilendirilmektedir (Friedman, 2016). Bu da
ekonomik biliylimenin kaynagmin giderek daha fazla dijital akisa katilim (bilgi
birikiminden ziyade), sinir Otesi yenilikgilik ve degisen g¢evreye uyum saglama
konularina dayanmasi anlamina gelmektedir. Bu yeni baglamda katma deger, kismen
maddi malzemelerin fiziksel doniisiimiinden gelirken, esas olarak bilgi ve dijital
teknolojideki gelismelerden (yani maddi olmayan hizmetler: fikirler, beceriler ve aglar)
gelmektedir.

21. yiizyilda kalkinma arayisinda olan iilkelerin basarili olabilmelerinde bilgi ve
hizmet sektorleri gerekli bilesenler olacaktir. Gilinlimiiz kosullarinda, ekonomik
biliylimenin motorunun imalat sanayisinden bilgi ve hizmet sektorlerine kaymasi diinya
ekonomisinde bir doniisiime yol agmaktadir (Williams, 2014). Bu nedenle, sanayi
politikasina iligkin hararetli tartismalarin ardindaki temel itici giig, ileri kapitalizmin
belirli bir tiir hammaddesinin, yani verinin/datanin ¢ikarilmas: ve kullanilmasi tizerine
odaklandig: teknoloji devrimidir. Bu yeni ¢agda tipk: petroliin ¢ikarilmasi gibi veriler
de bir araya getirilerek rafine edilecek ve gesitli sekillerde kullanilacak malzemeler
haline gelecektir. Kisi ya da kuruluslar ne kadar ¢ok veriye sahip olurlarsa, bunlardan
da o kadar ¢ok faydalanabileceklerdir” (Srnicek, 2017).

Bu olgu dogrudan imalat sanayisini de etkilemektedir. Akilli tiretim, insanlari
dijital diinya ile gerceklik arasinda kusursuz bir arayiize dogru itmektedir. Oniimiizdeki
yillarda fabrikalar tamamen otomatik, dijital, ag baglantili ve akilli birimler haline
gelecektir. Fabrikalar esnek hale gelirlerken, piyasanin taleplerini de bilgisayara dayali
geligsmis tasarim, iiretim ve lojistik yoluyla karsilayacaklardir. Hammadde ve enerji
tilketimleri siirdiiriilebilir, akiler ve giderek daha insancil hale gelecektir. Boylece, insan
sermayesi ekonomik faaliyetin merkezinde yer almaya ve Onemli roller oynamaya
devam edecek; teknoloji, c¢alisanlarin yerini almak yerine onlar1 destekleyecek ve
boylece bilgisayar zekasi da insan zekasini yiikseltecektir.

Buhar makinesinden bu yana tilkeler ve toplumlar, su anda, yalnizca ekonomiyi
degil ulasimi ve uluslararasi ticareti de sonsuza dek degistirme potansiyeline sahip bir
baska teknoloji gérmemistir (Gao, 2020). Son otuz yilda internet, tarihin gidisatini
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derinden degistirecek vazgecilmez bir ¢ekirdek teknoloji haline gelmistir. internet, adil
rekabeti tesvik edip, sirketlere kiiresel varliklara sahip markalar haline gelme
olanaklarin1 saglarken, ayn1 zamanda {reticileri, tedarikgileri ve tiiketicileri birbirine
baglayarak karar almada biiyiik miktarlardaki veri akisina yol agar. Internet diinyay1
daha dijital hale getirirken, dijital ekonominin de yiikselisini tetiklemektedir.
Brynjolfsson ve McAfee (2014), dijitallesmenin kazandig1 énem nedeniyle bu siireci,
yazdiklar1 ikinci Makine Cag1 (The Second Machine Age) adli kitapta ekonomi ve
toplum tarihinde “bir doniim noktas1” olarak kabul etmislerdir.

2.1. Birinci Yar1 ve Ikinci Yar1 Teknolojileri

Insanligmm ilk makine ¢agm baslatan Sanayi Devrimidir. Ilerleme ilk kez
oncelikli olarak teknolojik yeniliklere dayanmisti. Bu, diinyanin o ana kadar gordiigii en
derin doniisiim donemiydi ve birinci yar1 teknolojilerinin temsil ettigi birinci makine
cagiydi. Simdi ikinci makine ¢agi gelmektedir. Buhar makinesinin ve onun soyundan
gelenlerin kas giicti i¢in yaptiklarini, ikinci makine caginda bilgisayarlar ve diger dijital
gelismeler, mental gii¢ i¢in yapmaktadir. Boylece, dnceki sinirlamalart agmamiza ve bizi
yeni alanlara gotiirmeyi saglamaktadir. Bu gegisin nasil gergeklesecegi tam olarak
bilinmese de bu yeni makine ¢aginin etkisinin Watt'in buhar makinesi kadar dramatik
olup olmayacag gercekten ¢cok dnemlidir. Glinlimiizde zihinsel gii¢, en azindan ilerleme
ve gelisme icin fiziksel giic kadar 6nemlidir. Dolayisiyla, zihinsel giice yonelik olarak
gerceklesen bu muazzam ve benzeri goriilmemis artis, tipki fiziksel giice yapilan daha
onceki artista agikca goriildiigii gibi, insanlik icin biiyiik bir gii¢ ylikselmesi yaratacaktir
(Brynjolfsson ve McAfee, 2014).

Esasen, normal insan beyni asag1 yukar1 20. ylizyilin ikinci yarisindan itibaren
teknolojide meydana gelen ve siirekli gerceklesen listel biiyliimeyi anlayacak yeterli ve
gerekli donanima sahip degildir. Bu nedenle, teknolojide ortaya ¢ikan gelisme hizinin
¢ok farkinda olmayabilir ve bu yiizden hafife almis olabilir. Iste, tam bu noktada satrang
oyunuyla ilgili eski bir dykiiyii hatirlatmak yerinde olacaktir. Satrang oyunu, MS altinct
yiizy1lda Gupta Imparatorlugu déneminde giiniimiiz Hindistan'inda ortaya ¢ikmustir
(Murray, 2012; Brynjolfsson ve McAfee, 2014). Oykiiye gore, satranci icat eden parlak
zekali kisi s6z konusu oyunu iilkenin imparatoruna sunmak iizere Pataliputra'ya gider.
Bu zorlu ve gilizel oyundan ¢ok etkilenen imparator, odiiliinii vermesi i¢in mucidi
sarayina davet eder.

Imparatorun sarayma gelen mucit, imparatorun adeta “dile benden ne dilersen”
seklindeki davranigina karsilik onun comertligini 6verek su istekte bulunur: "Tek arzum,
ailemi doyurmak i¢in biraz piring.” Mademki imparatorun comertligini tesvik eden
satran¢ olmustur, mucit de kendisine verilecek piring miktarinin belirlenmesi igin
satran¢ tahtasinin kullanilmasini 6nerir ve "satrang tahtasinin ilk karesine bir piring
tanesinin, ikinci kareye iki, ticlincii kareye dort vb. konmasint" ister. Boylece, mucit her
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kare bir Onceki karenin iki kat1 kadar piring alacaktir. Mucidin goriintirdeki bu
algakgoniilliliiginden etkilenen imparator, “peki, dyle yap” diye onu cevaplar.

Iste, burada imparatorun géremedigini Moore Yasasi! gdstermektedir: Altmis
dort karenin bulundugu satrang tahtasinda altmis ii¢ kez ikiye katlama, tek bir birimle
baslanildiginda bile olaganiistii derecede biiyiik bir say1 verir. Satrang tahtasinin ilk otuz
iki karesinden sonra imparator, mucide yaklasik 4 milyar piring tanesi verir. Bu makul
bir miktardir (yaklasik bir biiyiik tarlay1 kaplayacak degerde) ancak imparator durumu
fark etmeye baslamistir. Eger, imparator mucidin istegini tam olarak yerine getirmis
olsayd;, mucide 2% yani on sekiz kentilyondan fazla piring tanesini vermesi
gerekecekti. Bu kadar biiyiik bir piring yigin1 diinya tarihinde iiretilenden daha fazla
piring tanesi demekti. Elbette imparator bdyle bir istegi yerine getiremezdi. Dolayisiyla,
satrang tahtasinin ikinci yarisina dogru, yani, ikinci otuz iki kareye dogru ilerlendiginde
mucidin bagmin belaya girmesi kaginilmazdi; zaten dyle de olmustur. Oykiiniin bazi
versiyonlarinda anlatildi@i gibi, mucit kurnazliginin bedelini sonugta hayatiyla
O0demistir.

Cin {lizerinden ayni Oykiiye deginen Kurzweil (2000), yalnizca istikrarl bir
sekilde stirekli gerceklesen iistel biiylimenin giiciinii gostermemis, ayni zamanda
rakamlarin akil almaz derecede biiyilk olmaya basladigi noktayr da vurgulayarak
buradan hareketle teknolojide meydana gelen ve gelebilecek noktanin altini ¢izmeye
calismustir. Ikinci makine cagini digerlerinden ayiran en 6nemli 6zellik, iste, satrang
tahtasinin ikinci yarisinda ortaya ¢ikanin bir benzerinin teknolojide olma olasiligidir.
Aslina bakilirsa, Watt'in icat ettigi buhar makinesindeki tek seferlik iyilestirme
patlamasinin ardindan, daha fazla diizeltme yapilmasi takip eden iki yiiz y1l boyunca
katlanarak artan bir iyilesmeye yol agmisti. Ancak tisler nispeten kiigiik oldugundan, bu
donemde verimlilik yalnizca ii¢ veya dort katina ¢ikmisti. Bu hizla satrang tahtasinin
ikinci yarisina ulagsmak bin yil alacakti. Buna karsilik, ikinci makine ¢aginda, ikiye
katlamalar ¢ok daha hizli gergeklesmekte ve {istel biiylime ¢ok daha belirgin olarak
ortaya ¢cikmaktadir. 1940'larda ilk ¢alisan bilgisayarlarin tiretilmesinden bu yana hiz ve
kapasite yaklasik otuz iki katina ¢ikmistir. Su anda diinyanin durdugu nokta, satrang
tahtasinin ilk yarisinin bittigi kisimdir. Ve gercekten de insanlar nihayet bunu fark
etmeye baglamigtir. Simdi 21. yiizyilda satrang tahtasinin ikinci yarisima dogru
gidilmektedir ki, islerin ilginglesmeye basladig1 yer de tam burasidir (Kurzweil, 2000).

Moore Yasasina gore meydana gelen istikrarli ve hizli iistel biiylime, su anda
teknolojik ilerleme bakimindan farkli bir hesaplama rejimine geldigimizi

! Moore Yasasi, Intel sirketinin kurucularindan Gordon Moore'un 19 Nisan 1965 yilinda Electronics
Magazine dergisinde yayinlanan makalesi ile teknoloji tarihine kendi adiyla gegen bir yasadir. 1975
yilinda revize edilen Moore Yasasi, her iki yilda bir mikroiglemciler igindeki transistor sayisinin iki katina
¢ikacagini, bunun bilgisayarlarin iglem kapasitelerinde biiyiik artiglar yaratacagini, iretim maliyetlerinin
ise ayn1 kalacagini, hatta diisme egilimi gosterecegini ongéren bir yasadir.
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vurgulamaktadir: Biraz once de belirttigimiz gibi, simdi satrang¢ tahtasmnin ikinci
yarisinda bulundugumuza dikkat ¢ekmektedir. Bir¢ok yenilik; 6rnegin, trafikte kendi
kendine giden arabalar, siiper bilgisayarlar, otomatik olarak olusturulan haberler ve
oykiiler, ucuz ve esnek fabrika robotlari, ayni anda iletisim cihazi, tricorder ve bilgisayar
olan ucuz tiiketici cihazlari vb. nin tiimii 2006'dan sonra ortaya ¢ikmistir. Bilgi islemin
kritik yap1 taglarinin ¢ogu (mikrog¢ip yogunlugu, islem hizi, depolama kapasitesi, enerji
verimliligi, indirme hizi vb.) uzun siiredir katlanarak artmaktadir (Brynjolfsson ve
McAfee, 2014).

Bilimsel ilerlemenin hizla ekonomideki temel itici gii¢ haline gelecegini ve
bunun toplumun orgiitlenmesinde sanayi cagindakinden daha oOnemli degisiklikler
getirecegini dnceden goren ve ileri siirenlerden biri de Bell’dir (1976). Yazar, ekonomik
diizenin ve ig diinyasinin giderek daha fazla bilim insanlarina, miihendislere ve teknoloji
uzmanlarina bagimli hale gelmesiyle hem devletin hem de is organizasyonunun énemli
Olciide degismesi gerektigini ileri siirmekteydi.

Ayni yazar, ayrica, tipki 19. yiizy1l mucitlerinin kendi sanayi teknolojilerini
ekonominin tiim sektorlerine yaydiklari gibi, bugiiniin bilim insanlarinin, miihendislerin
ve teknoloji uzmanlarinin da tiim sanayi yelpazesinde var olan hem iirlinleri hem de
stirecleri giderek daha fazla dontistlireceklerini 6ne siirmiistiir. Bell, sanayi sonrasi ¢cagda
zanaat bilgisi ve geleneksel iiretim tekniklerinin yerini, verimliligi artiran ve yeni mal
ve hizmetlerden olusan bolluk yaratici sofistike bilime dayali yaklasimlara birakacagini
belirtmisti. Bdylece, bilimin inovasyonla bu yeni kaynasmasi (fiizyonu) sonucunda
ortaya ¢ikacak sistematik ve organize teknolojik biiylime olasiliginin, sanayi sonrasi
toplumun esaslarindan biri olacag: iddiasinda bulunmusgtur.

Bell, bilim insanlarinin, mithendislerin ve yeni entelijansiyanin diger iiyelerinin
onem kazanmasiyla birlikte sirketlerde de benzer bir doniisiimiin yasanacagini
ongormiistii. Gegen yiizyilin baskin figiirleri girisimei, is insan1 ve sanayi yoneticisi
iken, yeni donemin yeni kisileri, bilim insanlari, veri bilimi, yapay zeka uzmanlari ve
teknoloji miithendisleri olacaktir diisiincesini savunmustur.

O, hem teknik uzmanlarin list yonetim pozisyonlarinda oynayacagi roliin
artmasina hem de daha az hiyerarsik organizasyon bi¢imlerine dogru kaymaya isaret
ediyordu. Aslhinda bu gorilis, teknolojik wuzmanhgin artan merkeziliginin,
organizasyonlar1 daha az otoriter ve daha az hiyerarsik olmaya itecegini ve daha dik
organizasyonlardan daha yatay organizasyonlara yonelen multidisipliner ekiplerin
koordinasyonunu da vurgulamaktaydi.

Bell, sanayi sonrasi degisimin is diinyasi ile hiikiimet arasindaki iliskiyi
dontistiirecegini savunurken daha da cesur davranmistir. Bir taraftan, hiikiimetin etkisi
ve giicliniin, bilimsel ve teknolojik arastirmalarin finansmanindaki merkezi roliiyle
artacagini belirtirken; diger taraftan, temel aragtirmanin énemi goéz oniine alindiginda,
sirketlerin yeni teknolojik olanaklardan tam anlamiyla yararlanmak istemeleri halinde,
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kari maksimize etmeye yonelik dar stratejilerin Otesine gecmeleri gerektigini
savunmustu. Dolayisiyla daha 1970’lerin basinda is diinyasi ile hiikiimet arasinda yeni
bir giic dengesi Ongdrmekteydi. Ozel girisimci piyasa toplumundan, en 6nemli
ekonomik kararlarin bilingli olarak tasarlanmis hedefler ve Oncelikler ¢ergevesinde
siyasi diizeyde alinacagi bir topluma dogru gidildigini belirtmistir.

Bu konuda Castells (1997) biraz daha farkli bir sekilde, devletin giderek artan
bir bigimde, ¢esitli diizeylerde ve tiirde yonetisim kurumlariyla gémiilii bir “Ag Devleti”
konumuna dogru ilerledigini belirtmektedir. Esasen, 20. ve 21. yiizyilda ortaya ¢ikan
gelismeler sonucunda devlet-biirokrasi-6zel sektér bileseninden olusan kalkinmact

devlet literatiiriinde ikili bir teorik ayrim yapilmistir: a) “Kalkinmaci Biirokratik Devlet”
ve b) “Kalkinmaci Ag Devleti” (O’Riain, 2004; Orton ve Weick, 1990).

3. Kalkinmaci Biirokratik Devlet ve Kalkinmaci Ag Devleti

3.1. Kalkinmaci Biirokratik Devlet (KBD)

KBD, Weber tarzi bir biirokrasi ve hiyerarsiyi esas alan dikey organizasyon
yapisindan olusan bir devlettir. KBD’ler, planli kalkinma c¢ergevesinde hedeflenen
stratejik sanayilerde gelisim saglamak, bu konuda yerel uzmanlig: ilerletmek {izere
merkezi komuta ve kontrol uygulayan, yukaridan asagiya dogru 6rgiitlenmis politikalar
kapsaminda ulusalci bir koalisyonu temel alan iilkelerden olusmaktadir. Boylece,
KBD’ler plan esasli merkezi bir yonetim etrafinda “sikica baglanmis” bir organizasyon
modeli etrafinda insa edilmistir. Ayrica, planlama o6rgiitlerinin tasidig1 6nem nedeniyle
KBDlerde i¢ hesap verilebilirlik temeldir.

3.2. Kalkinmaci Ag Devleti (KAD)

KAD? Weber biirokrasisine ve hiyerasiye dayanmayan yatay bir
organizasyondan olusan “esnek kalkinmaci devlet”tir. KAD’ler, merkezi olmayan,
gorev ve sorumluluklarin dagitilmis oldugu (yani ademi merkeziyetgi) bir yapiya sahip
olduklarindan ve yerelligin yani1 sira, KBD’lerden farkli olarak, uluslararas1 yabanci
sermaye ile de yakin iliskiler i¢inde bulunduklarindan ulusal olduklar1 kadar
kiireseldirler. Dolayisiyla, “goklu gomiiliiliige” (multiple embeddedness) sahiptirler.
Ayrica, KAD’ler, KBD’lerin tersine, "gevsek sekilde bagli" bir organizasyon modeli
etrafinda insa edilmistir. KAD’lerde i¢ hesap verilebilirlik ise, dis hesap verebilirlikle
desteklenmektedir.

2 “Kalkinmaci ag devleti” ilk defa O’Riain (2004) tarafindan irlandali girisimcilerce kurulan bilgisayar
yazilimi alaninda 6nemli bir firma grubunun olusturulmasindaki basariy1r agiklarken kullanilan bir
kavramdir.
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KAD kurumu tek bir yerde bulunmamaktadir. Bunun yerine KAD’nin
faaliyetleri, kelimenin tam anlamziyla farkli devlet ofislerinde veya tesislerinde bulunan
yiizlerce farkli birimlerde gergeklestirilebilmektedir. KAD’ler, birbirine bagli ve gorece
yalitilmis bir ulusal devlet aygitindan ziyade, siirekli degisen yerel, ulusal ve kiiresel
bilesenlerden sosyo-politik ittifaklar olusturan bir “ag politikasina” derinlemesine
gomiilmiis bir devlet aygitindan olusur (Ansell, 2000). Dahasi, tutarli devlet
biirokrasileri gomiilii 6zerkligi tesvik edebilecek tek orgiitsel yapi degildir.

KAD’nin birlesik tek bir biit¢esi de yoktur; harcamalar ¢ok cesitli ve farkl
birimler tarafindan yapilmaktadir. Genis bir yelpazede yer alan farkli ekonomik
sektorlerdeki ¢aligmalar yiizlerce veya binlerce farkli teknoloji uzman grubu tarafindan
desteklendiginden, etkisi de merkezden uzak olma egilimindedir (Block, 2004).

Ansell (2000) Avrupa'daki bolgesel kalkinmayla ilgili olarak, 6zellikle devlet
aktorleri merkezi bir rol istlendiginde, “Ag Devleti”nin, gerek aglarin olusturulmasi
gerekse devlet dis1 aktorlerin giliclendirilmesi yonlerinden bir irtibat veya araci olarak
calisabildigini ileri siirmektedir. Ag merkeziligi bu yeni devlet yapilanmasinda kritik
oneme sahiptir. Olusan Kalkinmact Ag Devleti, kiiresel teknoloji ve is aglariyla ¢esitli
yerel baglantilarin niteliklerini sekillendirerek, kiiresel yatirim akiglart igindeki
yerellestirilmis iiretim ve yenilik aglarini beslemeye ¢alisir. Bu ise, devlet kurumlarinin,
profesyonellerin onderlik ettigi yenilik aglar1 ve ag baglantili organizasyon yapistyla
iliskilendirilmesini gerektirmektedir. Buradaki kritik nokta ise, bu organizasyon
yapisinin uluslararasi sermaye ile olan ¢oklu gomiililigiidiir (embeddedness).

3.3. Gomiiliiliik

Gerek KBD’lerde gerekse KAD’lerde, anahtar kavram olarak kullanilan”
gomiilii 6zerklik”in bir pargasi olan gomiiliiliik, devletin, sanayi sektoriiyle ortak
degisim projelerini paylastigit yakin ama ayni zamanda c¢eligkili sembiyotik
baglantilarini ifade etmektedir. Bu devletlerde, gomiiliiliik, hem bir bilgi kaynagi olarak
hem de paylasilan projelerin uygulanmasinin 6zel sektére dayanmasi bakimindan kritik
bir kavramdir. Ayrica, her devletin gdmiilii 6zerkligi ekonomik ve sosyal kosullara bagh
olarak farkli bigimlere sahiptir (Ansel, 2000; O’Riain, 2004; Kaynak, 2020; Block ve
Negoita, 2016).

Gomiilii 6zerklik, devletin, sermayenin ihtiya¢larini bilmesi ve onu karsilarken,
ayni zamanda bu sermayenin iilke i¢in dnemli gordiigli alanlarda yatirim yapmasini
sagladig1 oOzel sektorle olan ortak iliskisini ifade etmektedir. Gomiili ozerklik,
kalkinmac1 bir devletin, 6zel sektorii onceden tanimlanmis kalkinma hedeflerine dogru
disipline etmek i¢in sahip olmasi gereken bir 6zelliktir. Devlet sahip oldugu bu 6zellik
sayesinde, 6zel yatirimcilara mali tegvikler ve ¢esitli kolayliklar sunar ve boylece belirli
yatirim davraniglarin1 benimsemeye ya da ikna etmeye ¢alisir ya da elindeki dogrudan
ya da dolayli araglarla mecbur birakir (Kohli, 2004).
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Burada yer alan 6zerklik, gorelidir. Bazi durumlarda, devletin 6zerkligi, egemen
siifin belirli bir kesimi yerine, bir biitiin olarak egemen siniflarin tiimiinden 6zerk
olmas1 anlamina gelir ki, bu da devletin kapitalist sinifin sosyal egemenliginin dtesine
gegme olasiligini ve dolayistyla siniflara karsi nétr bir durusta bulunan devlet olmasini
gosterir. Ozerkligin esas1, hiikiimet yetkililerinin, birlikte calistiklar1 ¢ikar gruplar:
tarafindan ele gegirilmesinden korunmasidir. Ele gegirme, devletin kalkinmaci projeler
icin tahsis ettigi kaynaklarin, yeni ve dolayisiyla daha etkin veya mevcut
uygulamalardan daha verimli bir faaliyette bulunma konusunda gercek bir niyeti
olmayan mevcut firmalar ve girisimci adaylar1 tarafindan kullanilma olasiligini artirir.
KAD’lerdeki ¢oklu gomiiliiliikte yer alan 6zerklik, KBD’lerden farkli olarak, devletin
hareketliligi ve esnekligi sayesinde kamusal alanin yerel, bolgesel ve ulusal
diizeylerdeki c¢esitli sosyal katmanlarin birbirine yaklagtirilarak garanti altina
alinmaktadir (O’Riain, 2004).

Ozerklik boslugu/eksikligi, ozellikle devlet gorevlilerinin kamu kaynaklarinin
saglanmas1 karsiliginda bir tiir kisisel karsilik yani riigvet almalar1 halinde yolsuzluk
olarak kodlanabilir. Dolayisiyla, 6zerkligin iki kritik yonii, a) kamu gorevlilerinin ticaret
ya da sanayi temsilcileri tarafindan ele gecirilmemesi ve b) ticaret ya da sanayi firmalari
yiikiimliiliiklerini yerine getirmediginde fonlarini keserek onlari disipline etme yetkisine
sahip olmalaridir (Evans, 1995). Devlet biirokrasisi, rant pesinde kosan giicli ¢ikar
gruplan tarafindan yonlendirilmedigi siirece 6zerk; doniisiim siireci sirasinda ihtiyag
duyulacak gerekli girdiler icin pazarlik ve anlagsma yapacagi baskin ¢ikar gruplariyla
yakin temasini siirdiirebildigi siirece de gomiiliidiir. Kalkinmaci devletlerde, gomiiliiliik
ve Ozerklik tek basmna islememektedir. Ancak, ikisi bir arada oldugunda, yani,
gomiiliiliik ve 6zerklik birlikte islediginde kalkinmaci bir devlet ortaya ¢ikabilmektedir.

Bununla birlikte, Evans’in (1995) kalkinmaci devletlerin basar1 Oykiilerini
aciklarken yararlandigi “gomiilii 6zerklik” kavraminin diisiince ¢izgisinin genisletilmesi
ve derinlestirilmesi gerekmektedir. Ornegin, orgiitsel dzerklik bakimindan biligsel®
ozerklik son derece dnemlidir. Ciinkii etkili politikalar izleyen hiikiimet yetkililerinin,
denetledikleri teknolojiler hakkinda bagimsiz diisiinme becerilerine sahip olmalari
gerekir. Bu yetenek olmadan, finanse ettikleri firmalar ve teknoloji uzmanlari iizerinde
etkili bir disiplin uygulayamazlar (Block ve Negoita, 2016).

3.4. Ag Hatasi

Schrank ve Whitford’un (2011), Evans’in (1995) “gomiiliiliik” agiklamasina
derinlik kazandirmak tiizere kullandiklar1 kavram “ag hatasi”dir (network failure).
Schrank ve Whitford, “ag hatasi”nin, oncelikle farkli organizasyonlarda calisan farkli

3 Bilissellik, aralarinda dikkat, bellek, dil kullanma ve anlama, dgrenme, degerlendirme, sorun ¢ézme ve
karar verme gibi zihinsel yetileri olusturan bir kiimeyi tanimlamada kullanilan bilimsel terimdir.
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bilim insan1 ve miithendis gruplar1 ile farkli firmalar arasindaki ag isbirlikleri sirasinda
ortaya ¢iktigini ve gelistigini ileri siirmektedirler. Nedeni, teknoloji uzmanlarinin veya
firmalarin ihtiya¢ duyduklari ortaklar1 bulamamalar1 veya bulunan ortaklarin basaril bir
isbirligi i¢in gereken yetkinlik veya giivenilirlikten yoksun olmalaridir.

Bir bagka deyisle, ag hatas1 yani ag basarisizliklari, ekonomik aktorlerin hem
yetkin hem de giivenilir ag ortaklarin1 bulamadiklar1 durumlarda ortaya ¢ikan bir
sorundur. Hiikiimet yetkililerinin devreye girdigi yer iste tam da burasidir. KAD’ler,
aglarin bir araya getirilmelerine yardimci olurken ayni zamanda potansiyel ag
ortaklarmin yeterliligini dogrulamak ve gelistirmek icin ¢alisir. Bu arada, devlet
yetkililerinin bir 6nemli islevi, teknoloji uzmanlarinin ve/ veya risk sermayesi ve melek
sermayesinin® yetersiz oldugu kosullarda yeni firmalar igin ag ortaklar1 olmalar1 ve
onlara teknoloji gelistirmenin erken asamasinda finansman saglamalaridir.

3.5. KBD’ler ve KAD’ler ve inovasyon Yetenegi

O’Riain (2004), Silikon Vadisi gibi "¢ekirdek" bolgelerin etrafinda merkezilesen
diinya capindaki yiiksek teknoloji bolgelerinin kiiresel kosullardaki "ag gelisiminin"
nasil kapitalist kalkinmanin merkezi kurumsal bir bi¢imi haline geldigini incelemistir.
Buradan yola ¢ikan O’Riain, Japonya, Giiney Kore ve Singapur’u KBD’ler olarak
smmiflandirirken Irlanda, Israil ve Tayvan’t KAD’ler olarak tanimlamaktadir. KBD’ler
niteliksel olarak sirketleri korumact politikalar altinda destekler, finanse eder ve
ihracatlarini artirmaya tesvik ederken, KAD’ler yiiksek teknoloji firmalarini, esnek bir
yapilanmayla ¢okuluslu sirketler ile yerel ekonomi arasindaki etkilesimin disinda,
kiiresel aglarin icinden olusturmaktadir. KAD’lerin iizerinde odaklandigi husus
inovasyon yetenegidir. Uluslararasi sermaye ve sirketlerle isbirliginden sakinmadan,
oncii, yeni buluslara ve iiretim siireglerine yol agan teknolojilerdir.

KBD’ler olarak etiketlenen merkezi devlet girisimleri, 6zellikle Dogu Asya'da
baz iilkelerin sanayilesmeyi yakalamasimi miimkiin kilmigtir. Ornegin, Japonya Sanayi
ve Ticaret Bakanligi (MITI) tarafindan uygulanan yaklasimda, merkezi biirokratik bir
yapilanma igerisinde yer alan “gémiilii 6zerklik” baglaminda devletin ekonomiye
miidahale politikasi, yerli firmalarin belirli iriin pazarlarinda yabanci rakiplerine
yetismesine/yakalamasina ve onlara meydan okumasina yardimci olmak igin
tasarlanmisti. Japonya ve Giliney Kore'de uygulandigi gibi, kamuda c¢alisan
planlamacilar, mevcut firmalara, aksi takdirde giremeyecek kadar riskli bulduklar
pazarlarda rekabet edebilmelerini saglamak {izere cesitli ekonomik tesvik ve
siibvansiyon saglayici ¢calismalarda bulunmustur. Bu tiir bir KBD, ¢ogu zaman ayni gati

4 Melek sermayesi, biiyiime potansiyeli yiiksek olan girisimlerdeki azmlik hissesi, bir baska tiir risk
sermayesi.
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altinda calisan birlesik bir grup hiikiimet yetkilisinin merkezi faaliyeti olarak
anlagilmistir (Johnson, 1982; Moraes, 2023).

Ancak son otuz yilda KBD’ler tarafindan gergeklestirilen merkezi stratejiler
bircok nedenden dolay1 énemli 6lciide daha az uygulanabilir hale gelmistir. Ornegin,
kiiresel ticaret rejimindeki degisiklikler, hiikiimetlerin ithalat engellerinin ardinda
yetismeci/yakalamaci sanayileri (catch-up industries) gelistirmesini ¢ok zorlastirmigtir
(Schrank ve Kurtz, 2005). Oysa, hemen hemen her sektorde kiiresel olarak rekabet
edebilme yetenegi, firmalarin bu gelisime yiiksek diizeyde uyum saglamasini ve
teknolojilerini siirekli olarak yiikseltme becerilerine sahip olmalarin1 gerektirmektedir.

Ancak, Japonya ve Kore gibi KBD rejimlerinde, ekonomiye devlet miidahalesi,
yerel yeteneklerin gelistirilmesi {lizerinde odaklanmistir. KBD’lerde firmalar, stratejik
donemler boyunca kiiresel ekonomiden uzakta tutulmus ve uluslararasina entegre yerel
aglar yerine, “ulusal sampiyonlar” olan hiyerarsik is gruplar1 tizerinde odaklanmustir.
1990'larda Japonya ve Kore gibi lilkelerde, KBD’ler hizla degisen enformasyonel
sanayilerle ve merkezi olmayan lretim yapilariyla bas edebilecek kadar esnek
olamamislardir. Dolayisiyla, Kore ve Japon firmalar1 1990'lar boyunca hizla degisen
yiiksek teknoloji piyasalarinda giderek artan zorluklarla karsilagsmistir. Esnek bolgesel
ekonomilerin ortaya ¢ikist ve ¢esitli yerlerdeki uluslararasi teknoloji ve finans aglari
eszamanli olarak kalkinmaci biirokratik devletleri asagidan ve yukaridan baltaladigi
gorilmiustir.

Esasen, surast da bir gergektir ki, KBD’lerdeki basarili yetisme (catch-up)
firmalari, “inovasyon” yetenegine sahip firmalarin tasidig1 niteliklerin ¢oguna giderek
daha fazla ihtiya¢c duymaktadir. Bununla beraber, (Block ve Keller, 2011), KBD’lerdeki
mevcut merkezi devlet girisimlerinin yerli firmalarin yenilik kapasitelerini
gelistirebilecegine inanmak i¢in ¢ok az nedenin oldugunu ileri siirmektedir. KBD’lerde
merkezi devlet kurumlari ile 6zel firmalar arasinda mesafeli ve siki bir iliski kurulmus
bulundugundan ve bu da girisimcilerin devam edegelen teknolojik zorluklarin
iistesinden gelmesi gerektiginde etkisiz olma egiliminde bulunmasina yol agacagindan
bu {ilkelerde yeni sinir teknolojilerinin kesfi goriindiiglinden zordur. Dolayisiyla,
KBD’ler genelde gelismis iilkelere yetisme/yakalama (catch-up) pesinde kosan iilkeler
olarak goziikmektedirler. Buna karsin, esneklik, 6grenme kapasitesi ve tamamlayici
beceri niteliklerine sahip yerli ve yabanci firmalarla giiglii ag baglantilar1 bulunan
KAD’ler, heniiz var olmayan iiriin ve siire¢ yeniliklerini bu anlamda smir
teknolojilerinin  gelistirilmelerini  desteklemeyi, bir baska deyisle, inovasyonu
amaclamaktadir (Moraes, 2023). Clinkii isler degigsmekte, yeni iiriin ve is siirecleri ortaya
cikarken, kimi iirin ve is siirecler yok olmakta ve bdylece yeni istihdam alanlari
meydana gelirken kimi istthdam alanlari 1skartaya ¢ikarak ortadan kalkmaktadir.
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3.6. KAD’lerde Eylem Mekanizmalari

Avrupa ve Amerika Birlesik Devletleri'nde kalkinmaci ag etrafinda orgiitlenen
devletin asli gorevi ve odak noktasi, Dogu ve Giineydogu Asya iilkelerinden farkli
olarak, firmalarin yeni yazilim uygulamalari, yeni biyoteknolojik ilaglar veya yeni tibbi
araclar gibi heniiz var olmayan iiriin ve silire¢ yeniliklerini gelistirmelerine yardime1
olmaktir. Bu durumun ise, Japonya ve Giiney Kore gibi iilkelerin uyguladiklart modelle
bir ilgisi bulunmamaktadir; ¢iinkii o iilkelerde firmalarin taklit edebilecegi uluslararasi
bir lideri ya da liderleri yoktur. Ayrica, Avrupa ve ABD’de devlet, firmalara saglayacagi
siibvansiyon ve tesviklere giivenmek yerine, inovasyon i¢in en umut verici yollari
belirlemek ve desteklemek adina yakin temas i¢inde bulunduklar1 firmalarla bir arada
calisan kamu sektorii gorevlilerini istihdam etmektedir (Block, 2008).

Her ofisin belirli bir diizeyde kendi 6zerkliklerine de sahip oldugu KAD'ler
bilinyesinde faaliyet gdsteren birimler, yiiksek diizeyde bilimsel ve teknolojik uzmanliga
sahip kisilerden olugmaktadir. Bu da yiiksek Ogrenime, bilimsel ve miihendislik
bilgisinin liretimine dnceden 6nemli yatirimlar yapilmasini gerektirir. Uzmanlik ve yeni
bilgi tiretme mekanizmalart bir kez olusturulduktan sonra KAD, ortaya ¢ikan
aragtirmalar gercek iirlinlere doniistiirmede teknolojik toplulugun daha etkili olmasini
gerceklestirmeye calisir. KAD'yi, bir iilkenin bilim insanlarinin ve miihendislerin
iiretkenligini artirmak igin tasarlanmis cesitli hiikiimet eylemleri olarak diigiinmek
miimkiindiir (Block, 2008; Laredo ve Mustar, 2001). Bu kapsamda yetkililer, iilkenin
cesitli teknoloji alanlarinda atilim yapmasini gerceklestirmeye yonelik umut verici
fikirleri olan gruplara finansman ve diger kaynaklar1 saglamaya ¢alisir.

Bu amagla KAD’ler dort eylem mekanizmasi kullanir: 1) hedefli kaynak
saglama; i1) pencerelerin agilmast; iii) aracilik; iv) kolaylastirma (Block, 2008; Moraes,
2023).

Hedefli kaynak saglama, devlet kurumlarinin, tniversitelerdeki, arastirma
merkezlerindeki ve tiretken sosyal katmandaki yaratic1 gruplardan fikir edinme islevini
yerine getirerek onlar1 giiclendirmek ve onlara ekonomik firsatlar ve teknolojik
yenilikler yaratmak amaciyla yaptig1 eylemdir. Devlet, boylece bireyleri ve gruplar
arastirtp belirledikten sonra, ilgili kamu yetkilileri onlara projelerini ve fikirlerini
gelistirebilmeleri i¢in finansman ve ekipman saglar. Burada “hedefli kaynak saglama”,
bilim insanlarmin ve miihendislerin enerjilerini belirli bir dizi gorev {izerinde
odaklanmalarini ve yiiksek nitelikli kisilerden olusan gruplarin birlikte ¢caligmasini temin
ederek sinerji yaratmay1 amaglamaktadir.

Pencerelerin agilmasi, birgok fikrin, kisinin ve yaratict grubun o donemde KAD
tarafindan listelenen Oncelikler profiline uymadig1 onermesinden ortaya ¢ikmaktadir.
KAD'min ¢esitli bilim insanlarinin, miihendislerin ve girisimcilerin fikirlerini ve
projelerini sunabilmeleri, finansman ve diger tiirde destek alabilmeleri igin siirekli a¢ik
kanallar yani acik pencereler olusturmasi demektir. “Bu, devlet kurumlarinin yeni
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yaratici fikirlerin ortaya ¢ikmasi ve biiylimesine yardimci olmak i¢in giibre sagladigi
teknoloji politikasinin “bin ¢igek a¢sin” boyutudur.

Aracilik ise iki alt tiirde sunulmaktadir: 1) teknolojik aracilik ve ii) ticari aracilik.
Teknolojik aracilik, farkli arastirmact gruplarini, bilim insanlarini, yaratici ve iiretken
sosyal katmanlar1 birbirine baglayarak bunlarin 6rgiitlenmesini ve deneyim aligverisini
tesvik etmektir. Benzer ya da tamamlayici projelerle bireyler ve gruplar arasinda
baglant1 gorevi goren fiziksel mekanlar yaratan devlet ya da devlet aktorleridir. Ticari
aracilik, bu bireylerin ve gruplarin gelistirdikleri iirlin ve hizmetleri ticarilestirebilmeleri
icin finansman ve teknik destek yoluyla devletin dogrudan yardim yapmasidir.

Kolaylagtirma, kimi yenilik faaliyetlerinin gelistirilmesinde takoz gorevi
iistlenebilecek olumsuz etki mekanizmalarinin KAD tarafindan ortadan kaldirilmasidir.
Bu anlamda, gruplarin ve arastirmacilarin yeni teknolojileri, iiretim tarzlarmi ve
orgiitlenmeyi gelistirmesi ve ticarilestirmesi i¢in kamusal ve fiziki engellerin
kaldirilmast ya da kapatilmasidir. Ornegin sektdrdeki bir yenilik, aragtirma ve ticaretini
olanaksiz hale getiren giincelligini kaybetmis kural ve diizenlemelerle karsi karsiya
kalabilir. Eger yenilik ¢cok yonli, iiretken ve rekabetci bir liderlik getiriyorsa, KAD’in
bu engelleri kolaylastirmasi ya da yok etmesidir.

Son aragtirmalar, ag esnekligini veya yoneticilerin orgiitsel hedeflere ulasmak
icin KAD’lerin sosyal aglar1 doniistiirme yeteneklerini kesfetmeye baslamistir. Basarilt
igbirliklerinin yoneticilerinin, bilgi darbogazlarina sahip baglarin kalkinmaci igbirligi
aglarini budadigini ve dolayisiyla bunu bertaraf ederek yerine tamamlayici bilgiye sahip
aktorler arasinda baglar olusturan yetkinlik eslestirmesi ile yeni bir ag yapisi
olusturduklarii bulmustur (Davis, 2009). Y 6neticilerin orgiitsel hedeflere ulagsmak icin
mevcut agm seklini degistirmek zorunda kaldiklar1 bu yeni arastirma, teknoloji
gelisimini etkilemede devlet i¢in farkli ve daha temel bir roliin var olabilecegini 6ne
stirmektedir. Neredeyse tiim kalkinmaci ag seklinde oOrgiitlenen iilkelerde devlet,
cogalan ekonomik iglemleri, bilginin yayilmasini ve isbirlik¢i 6grenmeyi kolaylastirmak
iizere firmalar1 veya topluluklar olusturabilecek kisileri birbirine baglayarak hareket
eder. Bu orneklerde devletin teknoloji yonelimlerini belirleme ve etkileme konusunda
aktif bir rolii yoktur. Bunun yerine, agdaki merkezi bir diigim olarak devlet,
tartigmalarin yoniinii veya igerigini etkilemeden ag baglantilar1 olusturmaya, bilgiyi
yaymaya veya topluluklar i¢in lireme alani olarak hareket etmeye yardimci olur.
Devletin teknoloji yonelimlerini etkiledigine dair bir 6rnek bulmak istenirse, genellikle
kazananlar1 segen KBD olarak nitelendirilen Japonya gibi iilkelere gelmek gerekir.
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4. Kalkinmaci Ag Devleti Ornegi Olarak ABD Girisimleri

Gerek Avrupa’da gerekse Amerika Birlesik Devletleri'nde KAD’lerin insas,
onemli politika yenilikleri ile yeni kurumlarin ve finansman akislariin yaratilmasini
gerektirmistir. Avrupa iilkeleri diizeyinde yetkililer, bu yeni politikalar1 mesrulagtirmada
giicli devlet liderligi geleneklerinden yararlanabilmislerken, Amerika Birlesik
Devletleri'nde KAD’ye gegis dolambagli ve karmasik yollarla ger¢eklestirilmistir.

Esasen, ABD’de devletin, Alexander Hamilton'a ve Cumhuriyet'in baslangicina
kadar uzanan uzun bir kalkinmaci ¢abalar ge¢misi vardir. Ancak bu gelenek, “laissez
faire laissez passer’ci yani serbest piyasaci karsit gelenegiyle gerilimli bir iligki iginde
var olagelmistir. Bu gerilim ise ancak (kismen), 20. yiizyllda milli savunma
cercevesinde uygulanan kalkinmaci politikalar sayesinde ¢dziilmiistiir. ikinci Diinya
Savasi'ndan sonraki yillarda Pentagon’un, Atom Enerjisi Komisyonu ve Ulusal
Havacilik ve Uzay Ajansi (NASA) gibi ulusal gilivenlik kurumlariyla yakin isbirligi
icinde ¢aligmasi, sonugta, devletin sagladigi finansman ve altyapi olanaklar1 sayesinde,
bilgisayarlar, jet ucaklari, sivil niikleer enerji, lazerler ve son olarak biyoteknoloji gibi
alanlarda 6nemli gelismeler saglamasina yol agmistir (Block, 2008).

4.1. ABD’de KAD'nin Ortaya Cikisi: ileri Arastirma Projeleri Ajans1 (ARPA)

Ekim 1957'de Sovyetler Birligi’nin Sputnik 1'i uzaya firlatmasi, ABD ile hem
uzay hem de inovasyon yarisini baslatmistir. Amerika Birlesik Devletleri, Sovyetler
Birligi’ndeki bu gelismelere, Apollo programiyla ve 6zellikle Savunma Bakanlhigi
blinyesinde uygulanan genis inovasyon ¢abalarina odaklanarak karsilik vermistir.
Boylece, Savunma Bakanlig1r Sputnik’in firlatilmasindan dort ay sonra Subat 1958'de
[leri Aragtirma Projeleri Ajansi’n1 (ARPA) kurmustur. ARPA, daha sonra Savunma lleri
Aragtirma Projeleri Ajans1 (DARPA) olarak yeniden organize edilmistir (Gallo, 2018).

ARPA’nin baslangictaki temel gorevleri, uzay teknolojisi, flize savunmasi,
niikleer silahlar ve kat1 yakitlar tizerinde odaklanmistir (Windham ve Atta, 2019).
Amaci, bu teknolojilerde meydana gelebilecek siirprizleri bastan 6nlemek ve ABD’nin
geride kalmasini onlemekti. 1960 yilinda NASA’nin ¢alisir duruma gelmesiyle birlikte
ARPA, odagini uzaydan 6zel sektorde destek gormeyen yiiksek riskli askeri
teknolojilere kaydirmistir. Boylece, ARPA, on yilin geri kalanini flize savunmasi,
niikleer test tespiti vefensee Vietnam ve ¢evresindeki savas cabalarini destekleyen on
yillik gizli bir program olan AGILE Projesi iizerinde odaklanarak gecirmistir. Vietnam
Savasi sirasinda ARPA’nin ¢aligsmalari, yliksek riskli, uzun vadeli arastirmalardan
askeri uygulamalara yonlendirilmistir. Boylece ARPA, 1972’de Savunma ARPA’s1
halinde yani Savunma Ileri Arastirma Projeleri Ajans1 (DARPA) olarak yeniden
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orgiitlenmistir. Ajansin ad1 1993'te tekrar ARPA'ya donmiis, ancak 1996'da "D" harfi
geri getirilmistir (Azoulay vd.,2019).°

1960’larin basinda ARPA’nin 6nemli bir baska rolii ortaya ¢ikmistir. Bu da,
ARPA’nin “teknolojik siirprizleri dnleme” genel kavrami altinda bazi programlari
izlemeye baslamis olmasidir. Baslangigta izlenen alanlar, malzeme bilimi, bilgi
teknolojisi ve davranis bilimiydi. Aslinda ARPA’nin 6ziinde bunlar1 teknolojik arayis
alanlar1 olarak “icat ettigi” iddia edilebilir. S6z konusu ajans, kisisel bilgisayarlarin ve
gelecekteki internetin temeli olacak olan ARPANET’’in yaratilmasinda da basat bir
gorev istlenmistir. ABD’de hiikiimetin internet'in gelisimini desteklemekte oynamis
oldugu rol artik genis capta kabul edilmektedir. 1969 ARPANET'ini, 1985 NSFNET
takip etmistir. Bu destek, hiikiimetin devam eden Yeni Nesil Internet projesini de
kapsamaktadir.

1962°de ARPA tarafindan kurulan Bilgi Isleme Teknikleri Ofisi (IPTO)
1960'larda ve 1970'lerde bilgisayar teknolojisinin ilerlemesinde merkezi bir rol
oynamigtir. IPTO, biiyiik {iniversitelerde bilgisayar bilimi bdliimleri olusturmak i¢in
kaynak saglamis ve insan-bilgisayar arayiiziindeki ilerlemeleri bagarili bir sekilde ileriye
tastyan bir¢ok arastirma projesini finanse etmistir. Aslinda kisisel bilgisayarlara yonelik
teknolojilerin ¢ogu ARPA tarafindan finanse edilen arastirmacilar tarafindan
gelistirilmistir (Fong, 2019; Roland ve Shiman, 2002). Daha 6nce de belirttigimiz gibi
internet de 1960'larin sonlarinda bir ARPA projesi olarak baglatilmistir.

ARPA kapsaminda, gelismis insan-bilgisayar etkilesimi teknolojilerinin devlet
tarafindan finansmani, entelektiiel sermayeyi olusturmus ve uzun yillar boyunca
kisilerin bilgisayarlarla etkilesiminde devrim yaratan Oncii sistemler i¢in arastirma
ekiplerinin egitimlerini de saglamistir. Bilgisayar tarih¢ilerinin yazdigi gibi, modern
bilgisayar arayiiziindeki fikirlerin neredeyse tamami: ARPA biinyesindeki IPTO
tarafindan finanse edilen laboratuvarlardan g¢ikmistir. Silikon Vadisi'ndeki mevcut
bilgisayar sanayisinin gelismesine olanak saglayanin da ARPA desteginin oldugu kabul
edilmektedir (Geschke, 1999).

PC'y1 PC yapanin kokenlerine (grafiksel kullanici arayiizii, pencereler, masaiistii
metaforu ve simgeleri ve fare isaretleme aygit1) inildiginde, soy kiitiigli genellikle
endiistriyel olarak Apple ve Microsoft'tan oncesine ve daha sonra Xerox Palo Alto
Arastirma Merkezi'ne (kisaca Xerox PARC) kadar geriye dogru gidilebilmektedir.
Gegmis yillardaki deneyimlere bakildiginda, Xerox PARC’1n kisisel bilgisayarin (PC)
kulucka makinesi oldugu goriilecektir. Agikcasi, mevcut PC sanayisinin gelismesine
olanak saglayan entelektiiel sermayeyi yaratan, 1960'larin son yarist ve 1970'lerin
basindaki ARPA'nin arastirma yatirimlar1 olmustur.

5 Ayrica bkz https://www.darpa.mil/about-us/timeline/arpa-name-change  (16.04.2024 tarihinde
erisilmistir).


https://www.darpa.mil/about-us/timeline/arpa-name-change

Ekonomi-tek, 14(1) 2025 207

1960’lar boyunca ARPA; mimarlik, sanayi ve akademi kesimlerinden gelen
birinci sinif mimar ve mithendislerle bilim insanlarindan olusan bir kadroya sahip yatay
bir organizasyon olarak gelistirilmistir (NRC, 1999). Bu sistem altinda ajans direktorleri
ve program yoneticileri 6zerk kosullarda ¢alismislardir. ARPA, ileri goriislii teknoloji
uzmanlarini ise almada ve aragtirma fonlarin1 dagitmada ajans yoneticilerine yiiksek
diizeyde 6zerklik vermistir. Organizasyon yapisi ¢ok az personel ve minimum diizeyde
evrak isi ile son derece yalin tutulmustur. Boylece, vurgulamak gerekir ki, ABD’de
Kalkinmaci1 Ag Devleti kapsaminda uygulanan temel yontemlerin ¢oguna Pentagon'daki
ARPA Onciiliik etmistir.

Reaktif olmaktan ziyade proaktif olan ARPA ofisleriyle, alandaki
aragtirmacilarin  teknolojide yeni giindemler olusturmasina c¢alisilmis; bdylece,
iiniversitelerde, kamu sektoriinde ve sirketlerde var olan ve asilmasi gereken belirli
teknolojik  zorluklara odaklanan bilimsel bir topluluk meydana getirilmesi
hedeflenmistir. Bu arada ARPA, farkli arastirma ve gelistirme sahalarindaki fikirlerin,
kaynaklarin ve kisilerin arasinda yapici baglantilar kurulmasinda gozetim ve aracilik
roliinde bulunmustur (Block, 2008).

Federal hiikiimetin c¢esitli departmanlar1 arasinda farkli ARPA modellerinin
kurulmus oldugunu da ayrica belirtmek gereklidir. 2002 yilinda, I¢ Giivenlik Bakanligi,
I¢ Giivenlik teskilatlar1 (ABD Giimriik ve Sinir Koruma, Gizli Servis ve Sahil Giivenlik)
icinde Oonceden olusturulabilecek operasyonel bosluklar1 belirlemek i¢in 2002 yilinda
HSARPA kurulmustur. 2006 yilinda ise Yikic1 Teknolojiler Ofisi’nin® (DTO) de dahil
edildigi ve amaci, veri toplama, analiz ve bilgi islem de dahil olmak {izere istihbarat
faaliyetlerine yonelik doniistliricti  teknik atilimlari arastirmak olan I[ARPA
kurulmustur. 2007 yilinda Amerika Rekabet Ediyor Yasasi, “temel bilimdeki devrim
niteligindeki ilerlemeleri belirlemek ve tesvik etmek; bilimsel kesifleri ve son buluslar
teknolojik yeniliklere doniistiirmek; teknik ve finansal belirsizlik nedeniyle sanayinin
kendisinin stlenemeyecegi alanlarda donilisiim yaratan teknolojik ilerlemelerin

6 Yikict Teknolojiler (Disruptive Technologies) kavrami ilk olarak Prof. Clayton Christensen ve
arkadagslar1 tarafindan 1995’te konu edilmeye baslanmis ve yazarin 1997°deki “The Innovator's
Dilemma” kitab1 ile is diinyasimin teknoloji ile yakin etkilesiminin temel taglarindan olmustur. Yine
Christensen tarafindan 2003 yilinda yazilan “The Innovator's Solution” kitab1 ile “Yikict Yenilik”
(Disruptive Innovation) kavramina evrilen bu yaklagim, halihazirda var olan ve piyasaya hakim olan iiriin
ve hizmetleri yikan, yok eden, onlarin yerini alan yenilik¢i {irlin veya hizmetlerin gelisimini ve evrimini
tamimlamak i¢in kullamilmistir. Benzer sekilde 1990°larin  sonlarinda 6zellikle otomotiv
sektoriinde “Yapict Yikici Teknoloji” (Constructive Disruptive Technology) olarak gelisen baska bir
kavram da mevcut iiretim ve ig modeli yaklasimlarii kdkten degistirerek ya da iyilestirerek daha verimli,
daha ekonomik, daha diisiik maliyetli ve daha az tiiketen iiretim yeteneklerini kazandiran teknoloji
kullanimimi ifade etmektedir (16.04.2024 tarihinde https://www.karel.com.tr/blog/yikici-teknolojiler-
kapimizda adresinden erigilmistir).


https://www.karel.com.tr/blog/45g-dunyasini-nasil-etkiliyor
https://www.karel.com.tr/blog/yikici-teknolojiler-kapimizda
https://www.karel.com.tr/blog/yikici-teknolojiler-kapimizda
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hizlandirilmas1” gorevi ile ARPA- E'nin olusturulmasini saglamistir ve o zamandan beri
de faaliyettedir (Sen, 2017; Azoulay, vd., 2019).

ABD’de devletin ARPA ve daha sonra anlatacagimiz DARPA ve ATP gibi
kuruluslar araciligiyla ortaya ¢ikarilacak {iriin ve siire¢ yeniliklerini desteklemesi ve risk
almay1 tesvik etmesi, 6zel sektor tarafindan tamamen goz ardi edilmese de genelde
kiiciimsenmistir. Ornegin, Bill Gates “PC sektorii iilkemizin ekonomisini 21. yiizyila
tasiyor... Amerika'da bundan daha yaratici, daha canli, daha rekabet¢i bir sektor yok.
Ve sasirtict olan tiim bunlarin  herhangi bir devlet miidahalesi olmadan
ger¢eklesmesidir’ demektedir (Gates, 1998). Bill Gates bu goriisii savunan tek kisi
degildir. Onunki, PC sanayisinin, aslinda neredeyse tiim “yeni ekonominin” gelisimine
iliskin ana akimin bakis agisidir (Fong, 2019). Bu geleneksel bir yaklasim olsa da asla
dogru degildir. Ister ofiste ister evde olsun, giinliik yasamda devrim yaratan kisisel
bilgisayar (PC) teknolojilerinin yaratilmasinda, kamu sektorii girisimlerinin derin
etkileri vardir.

Simdi, ABD’de devletin uluslararasi rekabet baglaminda meydana getirilen 6ncii
yeniliklere vermis oldugu desteklerin, 6rnegin, Silikon Vadisi’nin tesvikine yoOnelik
olarak olusturdugu politikalarin neden “gizli kalkinmaci devlet® (hidden developmental
state) olarak nitelendirilmesine yol agtigini agiklamaya ¢alisalim. Surasi1 bir gergektir ki,
son kirk elli yildir ABD ekonomi politiginde piyasa koktenci fikirler baskin olmasina
ragmen, federal hiikiimet, 6zel sektoriin yeni teknolojiler gelistirme ve ticarilestirme
cabalarini finanse etme ve destekleme kapasitesini onemli Olgiide genisletmektedir.
Ancak, ABD politika yapicilarinin bu ¢abalarini gerceklestirme yoniindeki girisimler,
ana akim kamu tartigmalar i¢inde goriinmemekte adeta gizli tutulmaktadir. Block
(2008) da bu baglamda, ABD’de teknolojik yenilikleri tesvik etmek igin ¢alisan federal
kurumlar aginin “gizli kalkinmaci devlet” olusturdugunu belirtmektedir.

ABD’nin gizli kalkinmaci devlet olmasinin birinci nedeni, iilkenin 6zellikle son
kirk elli yi1lda piyasa koktenci fikirlerin hakimiyeti altinda bulunmasidir. Anaakim
iktisat¢ilar1 ve yazarlarina gore, devletin kalkinmaci politikalar1 benimsemede ve
teknolojiyi tesvik etmede merkezi rol oynamasini kabul etmek demek, 6zel sektor
firmalarinin piyasa sinyallerine kendiliginden yanit vermesine birakilmasi diisiincesini
savunan piyasa koktenciliginin reddedilmesi; bir anlamda kaynaklarin tahsisinde
piyasalara giivenilmemesi anlamina gelir. Bu nedenle, Milton ve Rose Friedman gibi
anaakim iktisat¢ilar ve yazarlar, bilimsel arastirmalarin Ulusal Bilim Vakfi tarafindan
finanse edilmesi ve devletin ekonomiye miidahalesi i¢in hi¢bir gerekce gérmemislerdir.

" HSARPA, IARPA ve ARPA-E’ye ait daha fazla bilgi igin bkz. 16.04.2024 tarihinde
https://www.dhs.gov/science-and-technology/hsarpa; https://www.iarpa.gov/who-we-are/about-us;
https://arpa-e.energy.gov/about/arpa-e-history adreslerinden ulagilan bilgiler.

8 “Gizli kalkinmaci devlet”, Peter Evans tarafindan 28 Nisan 2007°de U.C. Berkeley’de diizenlenen ve
konuyla ilgili birgok bilim insaninin katildig: ¢alistayda 6nerdigi bir kavramdir (Block, 2008).
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Friedmanlara gore, 6zgiirliigii tehlikeye atan miidahaleci bir diizenleyici devletin bagka
bir kolu olmast nedeniyle, Ulusal Bilim Vakfi’nin kapatilmasi gerekmekteydi. Bu
yaklasimi savunan kisilere gore, eger, hiikiimetin bilimsel arastirmalarin finansmanina
katilim1 uygun degilse, o zaman kamu kurumlarmin yeni teknolojilerin kesfine ve
ticarilestirilmelerine katilmasinin da kesinlikle hicbir ekonomik gerekgesi yoktur
(Block, 2008; Block, Keller ve Negoita, 2023). Bu goriisleri destekleyen, bilim insanlart,
cesitli diisiince ve politika kuruluglarinin yani sira sag kanat milyarderler de siyasi
kampanyalar araciligiyla piyasa koktenci ideolojiyi siyasi arenaya tasimak icin
milyarlarca dolar harcamislardir (Mayer, 2016). Medyadan da gerekli destegi alamayan
devletin ABD’deki kalkinmaci faaliyetlerinin bdylece kamuoyunda gizli kapakli
kalmasinda 6nemli rol oynamuistir.

Ikincisi, halkin biiyiik bir kisminin, teknolojiye dayali ekonomik kalkinma icin
kurumsal yeniden yapilanma, inovasyon sisteminin ¢alismast ve ekonominin
uluslararas1 rekabete hazirlanmasi gibi konularda yeterli bilgi ve diisiinceye sahip
olmamast; dolayistyla hiikiimetin bu konulardaki girisimlerinden ve carpict bigimde
artan desteklerinden haberdar olmamasidir. Bdylece, devletin sanayi ve teknolojiye
yonelik 6rnegin finansal destekleri, federal hiikiimet disindaki siyasi tartismalarin bir
parcasi haline gelmemekte ve se¢cmenlerin ¢ogu i¢in bu durum gizli kalmaktadir.
Sonugta, ABD'de kalkinmaci devlet yapist bilinmemekte ve gizli kalmaktadir.
Akademisyenler de dahil olmak {lizere cogu insan, meydana gelen yeniliklerin girketlerin
laboratuvarlarindan ¢iktigina inantyor gibi goriinmektedir. O kadar ki, 6nde gelen
iktisatcilar bile hala inovasyon sisteminin 20. yiizyilin ortalarindan bu yana
degismedigini varsayan kitaplar yazmaya devam etmektedirler (Block, Keller ve
Negoita, 2023).

Ugiinciisii, ABD’deki kalkinmaci ag devletinin ademi merkeziyetgi yapisinin
goriinmezlige yapmis oldugu katkidir. Yeniligi destekleyen devlet aglarinin daginikligi
ve finansman mekanizmalarinin merkezi olmamasidir (Kallman ve Frickel, 2023). Eger,
ABD’nin kalkinmaci devleti mikro seviyede bir¢ok noktaya ulasan ag yapisinda degil
de 6rnegin, Japon kalkinmaci politikas1 gibi tek bir biiylik devlet dairesinde yogunlagsmis
olsaydi, gazeteciler ve akademisyenler orada olup bitenler {izerinde kolayca
odaklanabilir ve her seyden haberdar olabilirlerdi. Buna karsin, eger, bir sistemin tilke
capinda pek ¢ok topluluga ulasan noktalar1 varsa, insanlarin bunlarin hepsini
kokenlerine kadar izlemeleri ve kolayca haberdar olmalar1 mimkiin degildir.
Dolayistyla, ABD’deki kalkinmaci devlet bu yonden de gizli kalmaktadir.
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4.2. Savunma Ileri Arastirma Projeleri Ajans1 (DARPA)

ARPA’nin 1972’de DARPA olarak sekillenmesinden sonra ABD, Sovyetler
Birligi'ne yanit vermek {izere niikleer silah kullanimina teknolojik alternatifler bulmay1
amaglayan yeni ve genis kapsamli bir siire¢ lizerinde odaklanmaya baslamistir. Boylece,
DARPA, insansiz hava araglar1 (IHA'lar) araciligiyla gizlilik, mesafeli hassas saldir1 ve
taktik gozetleme programlariyla, o sirada ortaya ¢ikan teknolojilere dayali yeni taktik
yetenekler belirlemis ve gelistirmistir. Bugiin DARPA’nin misyonu hala ABD’ye
yonelik teknolojik siirprizleri 6nlemekle birlikte rakipleri i¢in yeni ve farkli teknolojik
stirprizler yaratmaktir. Ulusal inovasyon sistemlerini inceleyen yazarlar ARPA gibi
DARPA’y1 da ABD Kalkinmact Ag Devletinin 6rneklerinden bir oldugunu kabul
etmekte ve su anda yaygin olarak kullanilan yOntemlerin Onciilerinden
varsaymaktadirlar (Block, 2008; McCray, 2009; Fuch, 2010).

Savunma Ileri Arastirma Projeleri Ajanst (DARPA), ¢igir agici birgok yeni
teknolojinin yaratilmasinda ve gosterilmesinde 6nemli rol oynamasiyla taninan bir
“yenilik ikonu” haline gelen kurumdur (Windham ve Atta, 2019). Yarattig
teknolojilerin bazilari, gizli ve hassas giidiimlii mithimmatlar gibi kesinlikle askeri
uygulamalara sahiptir. Digerleri ise hem sivil diinyaya hem de Savunma Bakanligi'na
fayda saglayan "¢ift kullanimli teknolojilerdir". Bu teknolojilere 6rnek olarak internet,
Kiiresel Konumlandirma Sistemi (GPS) alicilari, ses tanima yazilimi, geligsmis yari
iletken {iretim siirecleri ve insansiz hava araclar verilebilir.

DARPA altmis yildan fazla bir siiredir varligini siirdiiren ve bu siire zarfinda
gelisen, degisen ve birkag durumda dagilmanin esigine gelen bir kurumdur.
Organizasyon yapisinda ve bazi 6nemli operasyonel mekanizmalarinda zamanla
degisiklikler olmustur. DARPA’nin dogru olan basit ve tekil bir tasviri yoktur; ¢linkii
cevresindeki diinyanin, 6zellikle de ulusal giivenlik ortaminin gelisimine ve farkli ABD
Bagkanlarinin  ve  YoOnetimlerinin taleplerine bagli olarak degismekte ve
uyarlanmaktadir. Daha da Onemlisi, belirli bir zamanda bile birkag DARPA olarak
adlandirilabilecek kurumlar olusturulmustur. Dolayisiyla, DARPA, takip ettigi
teknolojilerin dinamiklerinin yani sira siyasi dinamikler tarafindan da degisime
ugramaktadir. Bu nedenle, DARPA’nin belki de en énemli 6zelligi, son derece hizli
degisen kosullara uyum saglama yetenegi ve esnekligidir.

Vietnam Savasi'ndan® sonraki yillarda DARPA odak noktasimi endiistriyel
rekabet giicline ¢cevirmeye ve 6zellikle rakip lilke SSCB’nin dagilmasi ger¢cegine uyum
saglamak zorunda kalmistir. Boylece, silah aragtirmalarinin odak noktasi ortadan
kaybolmustur. Clinton yonetimi ekonomiyi daha rekabetci hale getirmenin yolu olarak,
DARPA’y1 “cift kullaniml1” (hem askeri hem de sivil ekonomi getirisi olan) teknolojiler
bashgiyla goreve baslatmistir (Fuchs 2010). Bu donemde, insansiz sistemler ve hassas

91955-1975 yillarini kapsayan Vietnam Savasi’na ABD’nin katilimi1 1963-1973 yillar1 arasinda olmustur.
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saldir1 programlar1 devam ederken, gelismis algilama da dahil olmak {izere bilgi ve
elektronik alaninda yeni teknolojilerin gelistirilmesine agirlik verilmis; ayrica
biyoteknoloji alaninda yeni programlar baslatilmistir. Bu kapsamda, DARPA’nin uzun
stiredir yiiriittiigii biyoteknoloji arastirmalarinda odaklanmasini saglamak {izere,
ornegin, 2013 yilinda Biyolojik Teknolojiler Ofisi (Biological Technologies Office)
kurulmustur. Ayrica, savunma teknolojisi bakimindan hayati 6nem tasiyan yari iletken
tretimi  kurulusu SEMATECH’in (Semiconductor Manufacturing Technology)
finansman ihtiyacinin karsilanmasinda da yine DARPA aracilik etmistir (NRC, 1999).

DARPA’nin esnekligi onun miihendislik, fiziksel ve biyolojik arastirmalari
birlestiren birlesik arastirma cabalarina yol agmigtir. DARPA, yeni terapi tiirlerini takip
eden yeni bir aragtirma modeli i¢in hesaplamali bilimler ve biyolojinin yani sira, yapay
zekaya, bilissel hesaplamaya ve beynin bilgiyi nasil isledigine dayali olarak kuantum
hesaplamay1 ve noro sinaptik islemcileri ilerletmek i¢in mikroelektronigi gelistirmeye
yonelik yaklasimlara odaklanmistir. Diger taraftan, havacilik ve itis alanindaki 6nceki
aragtirmalardan yola c¢ikan DARPA, hipersonik sistemlerde biiylik bir atilim
baslatmistir. Bu arada yine DARPA biiyiiyen siber tehditler, siber giivenlik alaninda
bircok iddiali programlari tegvik etmistir (Windham ve Atta, 2019).

Ozetle, DARPA, kiigiik iyilestirmeler degil, iddiali, zor ve potansiyel olarak
devrim niteligindeki projelere lizerinde odaklanan bir kurulus olmustur. Bu baglamda,
“c1gir acan”, “dOniistiiriici” veya daha oOnce degindigimiz “yikici teknolojiler”
yaratmay1 amaglamaktadir. Bu sekilde, yeni olanaklar ve yetenekler yaratmak ve
ozellikle “durumu degistiren” teknolojiler, yani hem siire¢ hem de iiriin yenilik olarak
mevcut yetenekleri 6nemli 6l¢iide degistiren teknolojileri kesfetmek hedeflenmektedir.
Ajans, Savunma Bakanligi'nma bagli bir kurum olmasina ragmen, programlarin
belirlenmesinde genellikle biiyiik bir bagimsizliga sahip bir kurulustur.

Bu arada, biraz sonra anlatacagimiz Ulusal Standartlar ve Teknoloji
Enstitiisii'ndeki (National Institute of Standards and Technology, NIST) Ileri Teknoloji
Programi’nin (Advanced Technology Program, ATP) yam sira, Saglik ve Insani
Hizmetler Departmanindaki (Department of Health and Human Services, HHS)
Biyomedikal ileri Arastirma ve Gelistirme Otoritesi (Biomedical Advanced Research
and Development Authority, BARDA) gibi kuruluslarin DARPA’dan ilham alinarak
olusturulan birimler oldugunu ayrica belirtmek gerekir (Sen, 2017).

4.3. Tleri Teknoloji Programi (ATP)

Gelismis iilkelerdeki kalkinmaci devletler siirekli "gelecegi tahmin etme" baskisi
altindadirlar. izlenecek en iyi yol nettir ve kalkinma, kiiresel kapitalizmin isleyisi
nedeniyle hareketli bir hedeftir. Kapitalist asir1 tiretim ve durgunluktan kurtulmanin ve
statlikoyu degistirmenin tek yolu, inovasyonlarin eslik ettigi “yaratict yikim”dir.
Kapitalizm iizerine klasik bir ifadeyle belirtmek gerekirse, "yeni tiikketim mallari... yeni
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iretim veya ulasim yontemleri... yeni pazarlar... yeni endiistriyel Orgiitlenme
bigcimleri"dir (Schumpeter 1994). Bu tiir teknolojik atilimlar gelistiren iilkelerin,
inovasyonlardan en fazla faydayi elde etmeleri sasirtici degildir. Bunu 19. yiizyilda ilk
yapan Britanya olmustur: Sanayi Devrimi'nden kaynaklanan bas dondiriici
inovasyonlar, yiliz y1l boyunca kiiresel pazarlarda kesintisiz hakimiyeti garantilemistir
(Hobsbawn,1999). Daha yakin zamanlarda, Japon otomobil iireticilerinin seri
iiretimden, genis {iriin yelpazesinden kiiciik partiler halinde liretmelerine olanak taniyan
esnek liretim sistemine devrim niteligindeki gecisi, Japonya'nin otomobil iiretiminde
kiiresel liderlerden biri olmasini saglamistir.

Diinyadaki gelismeleri izleyen ABD’li politika yapicilar1 bir zamanlar kiiresel
pazarlarda tartismasiz olan Amerikan Ustlinliigiiniin 1980'lerde zayiflamakta oldugunu
fark etmeye baglamiglardir. Uzun siiredir erisilmez olarak kabul edilen alanlarda bile
Amerikan isletmeleri yurt disindan gelen sert rekabetle karsi karsiya kalmistir. Bu
durum, politika yapicilarin1 devletin inovasyon yaratmadaki roliinii yeniden diisiinmeye
itmis ve hakim sanayi politikas1 paradigmasinin degismesine yol agmustir. Iste ATP de,
1980'lerde ABD’nin diinya pazarlarindaki hakimiyetini yeniden kurmaya yonelik bir¢ok
kurumsal ¢abadan yalnizca biri olmustur (Hill, 1988; Block, 2016).

Ticaret Bakanligi biinyesindeki Ulusal Standartlar ve Teknoloji Enstitiisii
(NIST) tarafindan 1988 yilinda kurulan ATP, esasen, yiiksek teknolojide Japon
rekabetinin artacagi korkusuna yanit olarak olusturulmustur. Bu kapsamda, ATP,
ozellikle teknoloji gelistirmenin erken asamalarinda finansman sikintist ¢eken 6zel
sektdr yatirnmcilarinin en biiylik destek¢isi haline gelmistir. Bu sekilde ATP, teknoloji
politikasindaki paradigmanin merkezi bileseni olmasi amaglanmistir. Bir bakima,
DARPA'nm sivil karsiligi haline getirilen bir odak noktasi olmustur. Ozel finansman
bulamayan yatirime1 kuruluglarin ileri teknolojilerinin gelistirilmesinin ilk asamalarinin
tesvik edilmesinde, sanayi ve akademi diinyasiyla giiclii baglantilar gelistirilmesinde
ATP basrolii oynamistir (Wessner, 2001; Negoita, 2016). Bu siirecte ATP, ARPA ve
DARPA’nin bir benzeri olarak olusturulan yeni bir kalkinmaci ag olmustur (Block
2008). Ciinkii kurulan baglantilar mesafeli ve hiyerarsik olmaktan ziyade isbirligine
dayal1 ve merkezi olmayan bir yapida gerceklestirilmistir. Genel olarak belirtmek

gerekirse bu yapiyla hedeflenen yalnizca siirdaki teknolojiler olmustur (Mazzucato,
2015; Gao, 2020).

ATP, ABD ulusal inovasyon sisteminin olgun bir bileseni olma yolunda saglam
adimlar atarken, artan mali yetenekleri ve yeni fikirlerin akis1 ile birlikte, DARPA
tarafindan yonetilen askeri programin etkili bir sivil karsiligina doniismiistiir. ATP,
Clinton-Gore yonetimi doneminde (1993-2001) sivil teknoloji politikasinin “amiral
gemisi" haline gelmistir (Hill 1998, 143). Bu donemde uygulanan teknoloji politikasinin
neoliberal ortodokslukla ¢ok az ortak yani olmus; piyasalara "miidahale etmekten"
korkmak bir yana, devlet piyasalarin yonlendirilmesinde 6nemli roller iistlenmistir.
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Ancak, ABD’de Cumbhuriyet¢i Parti’nin 2001 yilinda yonetime gelmesiyle
birlikte, federal hiikiimet teknoloji programlarinin finansal olarak desteklenmelerine,
ozellikle de ATP'ye agikca karsi ¢ikmustir. Biitce 0denegi siirekli kiiciiltillen ATP
sonugta Amerika Rekabet Yasasi araciligiyla 2007'de resmen iptal edilmistir.

1990 ile 2006 arasindaki 16 yilda ATP, 44 yarisma diizenlemis ve yeni
teknolojilere yonelik 6.924 teklifi degerlendirmistir. Toplam 1.511 katilimciya 766 6diil
kazandirmistir. Finanse ettigi projelerin toplam degeri yaklasik 4,4 milyar dolardi.
Projelere yatirilan miktarin 2,1 milyar dolarlik kismu ticari sektor, 2,3 milyar dolarlik
kismi ise ATP tarafindan karsilanmistir. 2006 yilina kadar ATP projelerinden 1.400'den
fazla patent ortaya ¢ikmistir. Ayrica, ATP'nin destekledigi programlarin genel sosyal
etkisini dlgmeye yonelik bazi gabalarin yapilmis oldugunu da belirtmek gerekir.
Aslinda, ATP gibi kamu yatirim programlarinin sosyal getirisini dolar cinsinden 6lgmek
kolay degildir; ¢iinkii belirli bir programin etkisinin kapsadigi tiim alanlar1 tespit etmek
cok zordur. Bununla beraber, baz1 degerlendirme girisimleri de yapilmamis degildir.
Ornegin, 2007'de yayinlanan ve on dért projeyi (tiim programin ¢ok kiiciik bir kismini)
analiz eden bir arastirmada, bu projelerden Amerikali vergi miikelleflerine saglanan
getirinin 11,2 milyar dolar1 astig1 sonucuna varilmistir. Ayrica, bu on dort ve ilave dokuz
projenin uzun vadede 6ngoriilen toplam getirisinin 16,7 milyar dolara kadar ¢ikabilecegi
tahmin edilmektedir (AKOYA 2006).1°

Sonug olarak, ATP'nin destekledigi ve finansal katkilarda bulundugu ¢alismalar
dort tir olumlu etkiye yol agmistir. Bunlar, a) yiiksek riskli teknolojilerin
ticarilestirilmesinde artis; 6zel sektdr ve tniversitelerle igbirliginin artirilmast; c)
patentleme yoluyla ortaya ¢ikan bilgi yayilmalari; ve d) program araciligiyla baglatilan
teknolojilerden kaynaklanan sosyal getiriler (AKOYA, 2006; Wade, 2014; Block,
2016).

Bu arada, ATP gibi bir kurulus kapatilmis olsa da 6rnegin, “Teknoloji Yenilik
Program1” (Technology Innovation Programi, TIP) gibi birimler araciligiyla ABD’nin
son on bes yirmi yildir ekonomideki yenilikgiligi ve ilerlemeyi desteklemesinin devam
etmekte oldugu vurgulanmalidir. ABD’de hiikiimetlerin sanayi ve teknoloji politikalar
iizerinde yogunlagsmasinin nedeni kismen de olsa Cin ile olan yiiksek rekabetten de
kaynaklanmaktadir. 2015 yilinda Cin hiikiimetinin Made in China 2025 raporunu
yayinlamasi1 ABD’de biiyiik bir hareketlenme yaratmistir (Gao, 2020). ABD’li politika
yapicilaria gore, ABD ile Cin arasindaki en ciddi rekabet alanlar1 teknolojik sinirlarda
yatmaktadir. Giiniimiiz teknolojisinin en biiylik gercegi yapay zekadir. Biiytlik giicler
arasindaki rekabet artik temelde yapay zekd teknolojileri arasinda olacaktir (Brum,
2018). ABD hiikiimetinin, ulusal yapay zeka Ar-Ge ekosistemine destek saglamak iizere
yapay zekanin gelistirilmesi, teknolojik isgiiciiniin olusturulmasi, yapay zeka

10 ATP’nin destekledigi ya da ortak oldugu girisimlerin saglamis oldugu parasal katkilar icin ayrica bkz.
Bingham (2001) ve Link (2001).
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inovasyonunun Oniindeki engellerin kaldirilmasi ve yiiksek etkili, sektore 6zgli yapay
zeka uygulamalarinin etkinlestirilmesini tesvik etmek amaciyla zirveler diizenlemesinin
nedeni budur (Gao, 2020).

Devletin bu yondeki ¢abalarinin etkisini gérmenin bir yolu bilim ve miithendislik
mesleklerinin tim istthdamin yiizdesi olarak artmasidir. Buna, bilim ve miihendislik
alaninda lisans, yliksek lisans ve doktora derecesine sahip ¢alisan kisiler dahildir, ancak
teknisyenler veya tibbi personel dahil degildir. Tiim {ilke genelinde bu oran 2003'te
ylizde 3,89'dan 2020'de yiizde 5,26’ya yiikselmistir. Artisa hemen hemen tiim eyaletler
katilmistir. Bu agidan 6nde gelen eyaletler 2020 itibariyle,11,25 ile Columbia Bolgesi,
yiizde 8,87 ile Washington ylizde 8,31 ile Maryland ve yilizde 8,13 ile Virginia’dir
(Block, Keller ve Negoita, 2023).

5. Sonug

Yirmi yiizyilin ikinci yarisindan itibaren uygulanan kalkinmaci devlet
politikalar1 21. yiizyilla birlikte bazi iilkelerde ag yapilanmasina gecerek kalkinmaci ag
devleti hiiviyetine kavusmustur. Bu kapsamda, ABD’de kalkinmaci ag devleti,
ekonomide uzun yillardir liberal ideoloji ve s6ylemin hakim olmasindan dolay1 “gizli”
olarak uygulandigindan gizli kalkinmaci ag devleti olarak tarif edilmistir. Bugiin bir¢ok
alanda robot kullaniminin ve yapay zeka gibi ilerlemelerin 6n plana ¢ikmalari nedeniyle
iilkeler arasindaki uluslararasi rekabet ¢ok ciddi boyutlarda ileri teknoloji yarisina
donmiistiir. Birgok gelismis iilke “akilli fabrika”, “akilli iiretim” ve “akilli lojistik”
odakli “sanayi 4.0’den robotlar ve akilli makinelerle, veri bilimi ve yapay zekanin
hayatimiza kattig1 dinamiklerle birlikte galisan kisilerin is birligini ifade eden ve sanayi
sektoriinde yeni bir asamayir simgeleyen “sanayi 5.0” politika uygulamalarina
gecmektedir. Veri bilimi ve yapay zekanin yani sira kuantum hesaplama ve biligim, nano
cihazlar, 5D yazicilar, arttirilmis gerceklik, drone teknolojisi, blok zinciri, bulut biligim,
siber giivenlik, gen teknolojisi, ¢ip organlar vb. artik giintimiiz gergeklerindendir.

Avrupa ve ABD’de 6rneklerine rastladigimiz ve temelde zihinsel yeteneklerin
temel oldugu teknolojilerin gelistirilmelerinden gii¢ alan yeni iirlin ve {liretim siirecleri
iizerinde odaklandiklarindan KAD’ler endojen (igsel) biiylime yaklagiminin kalkinma
iktisadindaki bir karsilig1 olarak diisiiniilebilir. Dolayisiyla, KAD’lerin bir bakima
iizerinde daha ayrintili ¢alisilmasi gereken ig¢sel kalkinma modelini temsil ettigini
soylemek olanaklidir. Uzak Dogu’da 6rnegin Cin, “Made in China 2025” ile fiziki
yatirimlarin 6tesinde fiziki olmayan teknolojilerin yani zihinsel yeteneklerin desteginde
yeni iiriin ve is siireclerini kapsayan yeni bir atilimin hazirlig1 igindedir. ABD de iste bu
teknoloji yarisinda geri kalmamak icin gegmisteki (D)ARPA ve ATP gibi kuruluslarin
yerine yenilerini olusturmakta ve bu yarista 6n plana gegmenin tiim gereklerini yerine
getirmeye caligmakta olan bir KAD iilkesidir.
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BEYANLAR:

Arastirma ve Yayn Etigi Beyani: Bu ¢aligma bilimsel aragtirma ve yayn etigi kurallarina uygun
olarak hazirlanmistir.

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

Cikar Beyani: Yazarlar agisindan ya da ligiincii taraflar agisindan ¢alismadan kaynakli ¢ikar gatismasi
bulunmamaktadir.

Arastirma Destegi ve Tesekkiir: Bu arastirma herhangi bir kurum tarafindan desteklenmemistir.
Etik Kurul Onay: Bilgileri: Makalede agiklanan arastirmada insan denekleri kullanilmadig: igin etik
kurul onay1 alinmamustir.
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