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Ozet

Gelismekte olan {ilkelerde yapay zekd, yasamin vazgegilmez bir pargasi haline gelmektedir. Yapay zeka, bilgisayar
sistemlerinin insan benzeri zekdya sahip olma yetenegidir. Yapay zeka, veri analizi ve makine 6grenmesi gibi teknikler
kullanilarak havalimanlari gibi kilit sektorlerde kullanilmaktadir. Havacilik sektorii siirekli gelisen ve yenilik¢i ¢oziimler
sunan bir sektor oldugundan dolay1 Al teknolojisi seyahat endiistrisinde bilyiik bir potansiyele sahiptir. Yapay zeka, yolculara
bilgi saglamak, ugus durumuyla ilgili en giincel bilgileri saglamak, rehberlik saglamak gibi gorevlerde kullanilmaktadir.
Yapay zeka teknolojisi ayn1 zamanda hava trafik yonetimi, rota planlama, tehdit analizi, operasyonel verimlilik gibi birgok
alanda kullanilmaktadir. Havalimanlari modern toplumda &nemli bir rol oynamaktadir. Yapay zeka, yolcu deneyimini
iyilestirmek i¢in kisisellestirilmis 6neriler sunmak tizere caligmaktadir. Yapay zeka, gercek zamanli ugus bilgileri saglayarak
ve hizmetleri yolcularin tercihlerine gore uyarlayarak zaman tasarrufu saglamaktadir.  Yapay zeka, havalimani
operasyonlarini ve giivenlik siireclerini kolaylastirabilir ve havalimanlarinin ¢evresel hedeflerine katkida bulunabilir. Veri
toplama Ornekleminde 14 kisiyle yliz yiize goriigme yapilmis olup, her gériisme ortalama 5 ila 6 dakika stirmiistiir. Veriler
yart yapilandirilmig goriismeler yoluyla toplanmistir. Kullanilan analiz yontemi Maxqda analiz programi ile gergeklestirilen
icerik analizidir. Sonuglar iki ana tema ve sekiz alt temaya ayrilarak kodlama yoluyla incelenmistir. Sonuglar, katilimeilarin
yapay zekaya olan giivensizligi ile diisiik teknolojik okuryazarlik arasinda giiglii bir korelasyon oldugunu gosterdi ve yapay
zekanin yolcu deneyimini iyilestirme potansiyelini vurgulamustir.

Anahtar Kelimeler: Yapay zeka, havacilik, havalimani yonetimi, yolcu deneyim.

Jel Kodu: M00, M10, M20

A QUALITATIVE RESEARCH ON PASSENGER EXPERIENCES ABOUT THE
FUTURE OF ARTIFICIAL INTELLIGENCE IN AIRPORTS

Abstract

Artificial intelligence is becoming an indispensable part of life in developing countries. Artificial intelligence is the ability
of computer systems to have human-like intelligence. Artificial intelligence is being used in key sectors such as airports,
using techniques such as data analysis and machine learning. Al technology has great potential in the travel industry, as the
aviation industry is constantly evolving and offering innovative solutions. Artificial intelligence is used in tasks such as
providing information to passengers, providing the most up-to-date information about flight status, and providing guidance.
Artificial intelligence technology is also used in many areas such as air traffic management, route planning, threat analysis
and operational efficiency. Airports play an important role in modern society. Artificial intelligence works to provide
personalized recommendations to improve the passenger experience. Artificial intelligence saves time by providing real-time
flight information and adapting services according to passengers' preferences. Artificial intelligence can streamline airport
operations and security processes and contribute to airports' environmental goals. Face-to-face interviews were conducted
with 14 people in the data collection sample, and each interview lasted an average of 5 to 6 minutes. Data were collected
through semi-structured interviews. The analysis method used is content analysis performed with the Maxqgda analysis
program. The results were divided into two main themes and eight sub-themes and examined through coding. The results
showed a strong correlation between participants' distrust of Al and low technological literacy, highlighting the potential of
Al to improve the passenger experience.

Keywords: Artificial intelligence, aviation, airport management, experience of passenger.
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1. GIRIS

Gelismekte olan diinya ile yapay zeka yasamin vazgecilmez bir parcasi haline gelmistir. Yapay zeka tanimu
temelinde, bilgisayar sistemlerinin insan benzeri zekaya sahip olma yetenegini ifade eder. Yapay zeka, makine
ogrenimi ve veri analizi gibi yontemlerle galisir. Whitby yapay zekay1 su sekilde tanimlamaktadir: “Insanlarda,
hayvanlarda ve makinelerde akilli davranisin ne oldugunu inceleyen ve yapay cihazlarin bu davranigi nasil
sergileyebildigini agiklamaya ¢alisan bilim dalidir. (Whitby, 2005). Yapay zeka, verileri analiz ederek desenleri
tanimlayabilir, kararlar alabilir ve sorunlar1 ¢ozebilir. Giiniimiizde neredeyse her sektérde biiyiik rol oynayan
yapay zeka Havacilik sektoriinde de 6nemli bir rol oynamaktadir. Havacilik gibi ekonomik giig, bilgi giicii ve
askeri giicii i¢inde barindiran alanlara iliskin 6ncelikli teknolojilerin gelistirilmesi ve uzun vadeli ¢alismalarin

basarilmasinda uygun insan giiciiniin yetistirilmesi énemli bir yer tutmaktadir (Odemis, 2014).

Havacilik, diinyada hizla gelisen ve biyiiyen bir endistridir. Havacilik sektorii, ugaklar havalimanlari,
havayollar1 ve havacilikla ilgili diger faaliyetleri de kapsar. Havacilik sektorii diinya genelinde biytk bir
ekonomik etkiye sahiptir ve insanlarin uzak mesafelere seyahat etmesini saglamak, ticaretin gelismesine katkida
bulunmak ve acil durumlarda hizli yardim saglamak gibi 6nemli roller tstlenir. Havacilik sektori, teknolojik
gelismelerle birlikte siirekli olarak ilerlemekte ve yenilikgi ¢oziimler sunmaktadir. Havacilik endiistrisi, tarih
boyunca siirekli olarak yeniliklere odaklanmis ve ucuslar1 daha emniyetli, verimli ve erisilebilir hale getirmek
i¢in bir dizi teknolojik devrim gegirmistir (Jiang vd., 2023). Havalimanlarindaki yapay zeka teknolojisi, seyahat
enddstrisi igin biiyiik bir potansiyele sahiptir. Havacilik firmalar1 gelirlerini gogaltmak, operasyonlarini

gelistirmek ve inovasyonu tesvik etmek amaciyla dijital teknolojileri kullanmaktadir (Tutar vd., 2018).

Havalimanlarinda, yapay zeka teknolojilerini bir¢ok alanda uygulanmaktadir. Yapay zeka, bilgisayarlara insan
zekasimi modelleyerek akil yiiriitme, problem ¢dzme, anlam ¢ikartma, genelleme ve 6grenme gibi yetenekleri
kazandirma amacini tagimaktadir. (Y1lmaz, 2021). Bu sistemler genellikle otonom calisabilir, cevresel kosullari
ogrenerek davramiglarini uyarlayabilirler (UNICEF, 2021). Yapay zeka teknolojileri siirekli olarak gelisiyor ve
yolculara bilgi saglamak, u¢us durumu giincellemeleri sunmak ve yonlendirme yapmak gibi gorevlerde de
kullanilmaktadir. Son zamanlarda kabul gérmiis yenilikei dijital yaklasimlar, yapay zeka teknolojileri, otopilot
ile sistemler, hava trafik yonetimi, rota planlama, yakit yonetimi, tehdit analizi, egitim, operasyonlar verimlilik,

misteri hizmetleri gibi bir¢ok alanda kullanildigin1 gormek miimkiindiir (Cankaya, 2020).

Havalimanlar1 giinimiiziin modern toplumunda 6nemli bir rol oynamaktadir. Her y1l milyonlarca insanin seyahat
ettigi turizm, ticaret ve ulasim merkezleri olarak havalimanlari, diinya capinda &nemli varliklardir.
Havalimanlarindaki hizmetler, yolcularin seyahatlerini daha keyifli ve sorunsuz hale getirir. Havalimanlar
yolcularin seyahatlerini basarili bir sekilde gercgeklestirebilmeleri i¢in bir¢ok hizmet sunar. Ancak
havalimanlarinin karmasik ve yogun olmast yolcular igin bazen zorluklar olusturabilir. Havalimanlarinda
yolcularin yasadigi en biiyiik sorunlardan biri zaman kaybi, uzun kuyruklar ve karmasik yonlendirme

sistemleridir. Havalimanlarinda yaptigimiz manuel islemler zaman kaybetmemize neden olmaktadir.



Kapasitenin yetmemesi, gecikmelerin yasanmasina, buna karsin giivenlik tedbirleri attirildigi halde bu tedbir
uygulamalarmin artmasi ve ¢ok fazla tedbir agamasinin olmasi ile vakit kaybina sebebiyet vermektedir (Chang-
Geun Oh, 2017). Bu durum yolcu deneyimini olumsuz yonde etkilemektedir. Yapay zekanin biiyiik rol oynadigi
yer burasidir. Yolcularin deneyimini daha hizli ve sorunsuz hale getirmek i¢in yapay zeka devreye girer. Yolcuya
sunacag faydalar sayesinde zamandan tasarruf saglayacak yontemler sunar. Yapay zeka, yolcularin tercihlerine
gore kisisellestirilmis oneriler sunar. Yapay zeka, ugus durumuyla ilgili gercek zamanl giincellemeler hakkinda
bilgileri yolcuya bildirir. Yani yapay zeka sayesinde ugus dncesi ve ugus siirecindeki deneyim yolcular igin daha
kolay hale gelebilir. Yapay zeka, bu sayede havaalani operasyonlarinda devrim yaratabilir ve yolcu
deneyimlerini iyilestirebilir. Bunun yanin sira yapay zeka, giivenlik siireclerini daha etkin hale getirmek ve olast
tehditleri tespit etmek i¢in de kullanilabilir. Bu nedenle yapay zeka teknolojisinin havalimani operasyonlarinda
ve havalimani yonetiminde kullanilmasi biiyik ©nem tasimaktadir. Ayrica, yapay zeka sistemleri,

havalimanlarinin karbon ayak izini azaltmak gibi ¢evresel hedeflerine de katkida bulunabilir.

2. YAPAY ZEKA

Yapay zeka, cogunlukla akill bilgisayar programlarinin yapildigi bilim ve miihendislik ¢alismalarinin genelinin
adidir (Rajaraman, 2014). Ayrica karar verme, problem ¢dzme ve 6grenme gibi insan 6zellikleri tasiyan, diger
bir degisle bellegi olan ve insanlarin yapabildiklerini bilgisayarlara yaptirabildikleri makinelerdir (Haugeland,
1985). Yasamimizda etki ve kapsam alanini giderek arttiran yapay zeka, giindelik hayatimizda basrol etkisi
gormektedir. Yapay zekalar bir¢ok iiriiniin 6nemli bir bileseni haline geldiginden, insan hayatinin ayrilmaz bir
pargasi olma yolunda ilerlemektedir (Chen vd., 2016: 3). Uluslararasi Arsiv Konseyi (International Council on
Archives) tarafindan Nisan 2019°da diizenlenen Norve¢ 3. Arsiv Konferansi’'nda yapay zeka “bir
makinenin/sistemin herhangi bir faaliyet sirasinda bir sonucu tahmin etmek igin bilgi aldig (yapilandirilmis ve
yapilandirilmamis) her sey” olarak tanimlanmistir (Pratical Guide of Organization, 2018).  Yapay zeka,
makinelerin insan zekasmin belirli yonlerini simiile etme yetenekleri anlamina gelir. Bu, 6zellikle makine
Ogrenmesi ve derin 0grenme kavramlarinda belirgin hale gelmistir. Makine 6grenmesi, algoritmalarin ve
istatistiksel modellerin verilerden bagimsizca 6grenme ve tahminler yapma yetenekleri lizerine kurulmustur.
Derin 6grenme ise, makine 6grenmesinin bir alt kiimesi olarak kabul edilir ve esas olarak yapay sinir aglarinin
karmasik veri kiimelerinden 6grenme yeteneklerine odaklanir. Derin 6grenme algoritmalari, katmanli sinir aglart
(ylizlerce veya hatta binlerce katmanli olabilen) kullanir ve bu aglar milyonlarca veya hatta milyarlarca
parametre icerebilir. Bu, bu tiir bir yapay zek&nin "kara kutu" olarak goriilmesine yol acar. Yani, bu sistemler
bir girdi aldiginda ve bir ¢ikt1 verdiginde, aradaki siire¢ genellikle insan tarafindan anlagilmaz. Agiklanabilir
yapay zeka, bu durumu ¢ézme girisimidir. Ag¢iklanabilir yapay zeka, algoritmalarin karar verme siireclerinin

daha agik ve anlagilir olmasini saglar (Gunning vd., 2019).

Algoritmalar ve veri modelleri kullanarak desenleri tanima, tahmin yapma ve otomatik karar verme gibi islemleri

gerceklestiren yapay zeké veri analizi, 6grenme ve problem ¢ozme gibi yeteneklerle karmasik gorevleri yerine
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getirebilen bir sistemdir. Bir¢ok alanda kullanilabilecek potansiyele sahip olan yapay zeka insanlarin hayatini
daha kolay ve verimli hale getirebilmeye olanak saglar. Yapay zeka, 6neri sistemleri, otomatik araglar ve otonom
robotlar gibi alanlarda biiyiik rol oynarken otomatik dil g¢evirisi, dogal dil isleme ve konusma tanimi gibi

alanlarda da kullanilir (Crompton & Burke, 2023).

Yapay zeka; yapay sinir aglari, uzman sistemler, bulanik mantik ve genetik algoritma olmak tizere cesitli
bilesenlerden olusmaktadir (Pirim, 2006). Yapay sinir aglari, “insan beyninden esinlenilerek gelistirilmis,
agirlikli bagintilar araciligiyla birbirine baglanan ve her biri kendi bagina sahip islem elemanlarindan olusan
paralel ve dagitilmis bilgi isleme yapilaridir. Bir baska deyisle, biyolojik sinir aglarini taklit eden bilgisayar
programlar1” (Ardig, 2014) olarak diigiiniilebilir. Uzman sistemler, problem belirleyen, analitik ¢alisan,
Ogrenilmis bilgilerden faydalanan ve deneyimlerden g¢ikarim yapabilen yazilimlardir. Kisaca “belirli bir
uzmanlik alanindaki bilgileri zamanla kendisine gelistirebilen yazilimlardir” (Coban, 2018). Bulanik mantik,
klasik gruplandirma/kiimeleme mantigindan ziyade bir gruba ait elemanlarin tamamen o grubun 6zelliklerini
yansitmadigini ifade etmektedir. “Dogru, yanlis yerine biraz dogru biraz yanlis seklinde agilimlar sergiler”
(Pirim, 2006). Son olarak genetik algoritma, Nabiyev’e gore (2016) “en iyinin korunumu ve dogal se¢ilim

ilkesinin benzetim yoluyla bilgisayarlara uygulanmasi ile elde edilen bir arama yontemidir”.

Havalimanlar1, milyonlarca insanin seyahat ettigi, ticaretin gelistigi, acil yardimlarin hizli bir sekilde saglandigi
modern toplumun en énemli ulagim merkezleri arasinda yer almaktadir. Ancak havalimanlarinin karmasikligi
ve yogunlugu sorunlara neden olabilmektedir. Uzun kuyruklar, bosa harcanan zaman ve karmasik yonlendirme
sistemleri gibi faktdrler yolcu deneyimini olumsuz yonde etkileyebilmektedir. Yapay zeka (Al), bilgisayar
sistemlerinin insan benzeri zeka yeteneklerini taklit eden ¢esitli teknolojileri igermektedir (Hon, 2021). Yapay
zekanin havalimanlarinda kullanimi, yolcu deneyimini iyilestirme, operasyonel verimliligi artirma ve giivenlik

slireglerini optimize etme konusunda biiytik bir potansiyele sahiptir.
3. HAVALIMANLARINDA YAPAY ZEKANIN KULLANIM ALANLARI

Havalimanlarinda yapay zeka kullanimina iliskin birgok alan bulunmaktadir. Ornegin, seyahat siirecini daha
sorunsuz hale getirmek igin yolculara yapay zeka tabanli kisisellestirilmis 6neriler sunulabilir. Yolcu tercihlerine
dayali bu oOneriler seyahat planlamasi, konaklama, yerel etkinlikler ve daha pek c¢ok konuda yardimeci
olabilmektedir. Ayrica yapay zeka, gergek zamanli ugus durumu giincellemeleri ve talimatlar1 saglayarak
yolcular yolculuklar1 boyunca bilgilendirmeye ve yonlendirmeye yardimci olabilmektedir (Dou, 2020). Yapay
zekanin kullanilmasi giivenlik agisindan da ¢ok dnemlidir. Yiiz tanima sistemleri, davranis analiz yazilimi ve
biyometrik teknoloji gibi yapay zeka uygulamalari, havalimani giivenlik standartlarimi iyilestirecektir. Bu
sistemler olas1 tehditleri daha hizli ve dogru bir sekilde tespit ederek giivenlik personeline uyari

gonderebilmektedir.

Havacilik sektériinde otomasyon ve yapay zekanin benimsenmesi hizlandikga akilli teknoloji, olasi krizler
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sirasinda havayollarinin ve havalimanlarmin desteklenmesinde nemli bir rol oynayacaktir. Ornegin, COVID-19
gibi bir kriz sirasinda havalimanlari birgok standardi kolayca otomatiklestirebilecek ve verimliligi artiracak ve

insan temasini en aza indirecek yeni 6zellikler gelistirilecektir (Seckiner vd., 2021).

Yapay zeka kullanimi1 operasyonel verimlilik agisindan da 6nemli faydalar saglamaktadir. Otomatik yonlendirme
sistemleri, ger¢ek zamanli veri analiz araclar ve tahmine dayali bakim teknikleri gibi yapay zeka uygulamalari,
havalimani operasyonlarimi optimize edebilir ve kaynaklarin daha verimli kullanilmasini saglayabilmektedir. Bu,
havalimanlarinin daha verimli ve esnek olmasina olanak tanir. Son olarak, yapay zekanin havalimanlarinda
kullanimu ¢evresel siirdiiriilebilirlik agisindan dnemlidir. Yapay zeka tabanli sistemler enerji tiikketimini optimize
etmeye, atiklart azaltmaya ve karbon emisyonlarini azaltmaya yardimci olmaktadir. Bu, havalimaninin ¢evresel
etkisini azaltir ve daha siirdiiriilebilir bir gelecege katkida bulunmaktadir. Artan teknolojiyle havaalanlarin1 duygu
ve tutku yogunluklarinin yasandigi kiiresel duraklar (Urry vd., 2016: 13) olmaktan ¢ikararak, yolcular ile gesitli
teknolojiler arasinda interaktif siiregleri barindiran yasam merkezlerine donligmiistiir. Yeni kimliklerine doniisen,
doniisebilen havaalanlar ise hizmet teknolojisinde yarattiklar1 farklilik ve iyilestirmelerle yolcularina ¢ok daha
fazla iyi deneyim sunmakta, bu sayede seyahatcinin aldig1 keyif, duydugu giliven ve memnuniyet artmaktadir

(Bogicevic vd., 2017).

Tiim bu faydalar géz 6niine alindiginda havalimanlarinda yapay zeka kullanimi giderek popiiler hale gelmektedir.
Ancak bu teknolojinin etkili bir sekilde uygulanmasi, siki veri gilivenligi 6nlemlerini ve etik konularin dikkate
alimmasii gerektirir. Ayrica insan etkilesimi ve takibi gerektiren durumlarda yapay zeka teknolojisinin
tamamlayici bir arag olarak kullanilmasi gerekmektedir. Bu nedenle havalimanlarinda yapay zekanin kullanilmasi
yolcu deneyimini iyilestirmek, operasyonel verimlili§i artirmak, giivenli§i optimize etmek ve cevresel
stirdiiriilebilirligi desteklemek i¢in 6nemli bir aragtir (Soori, 2023). Bu teknolojinin gelecekteki uygulamalari

havalimanlarini daha akilli, daha giivenli ve daha siirdiiriilebilir hale getirecektir.

4. YONTEM

4.1. Verilerin Toplanmasi

Bu ¢alismada havalimanlarinda yapay zeka kullaniminin yolcu deneyimleri ve goriisleri tizerindeki etkisini
anlamak i¢in nitel arasgtirma yontemleri uygulanmistir. Tercih edilen aragtirma tasarimi, tanimlayici bir arastirma
tiirli araciligiyla havalimanlarinda yapay zeka kullanimina iligskin yolcularin deneyimlerinin genel resmini
yansitan nitel bir aragtirma yontemidir. (Armstrong, 1970). Veri toplama siirecinde yolcularla yiiz yiize veya
cevrimici olarak yar1 yapilandirilmig goriisme teknigi kullanilarak bireysel goriismeler yapilmistir. Nitel analiz
stirecinde, katilimcilarin profilini dikkate alarak; 6zellikle sik ucan yolcular ile goriigmeler gerceklestirilmistir.
Havalimanlarinda yapay zeka kullanimiin havalimani deneyimi iizerindeki etkisini daha iyi anlamak ve bu
konuda iyi bir fikir edinmek i¢in bu se¢im yapilmistir Sik ucanlarin ve yogun is hayatlarina sahip olanlarin
havalimanlarinda yapay zeka teknolojisiyle daha yakin ve daha c¢esitli etkilesimlerde bulunmasi

beklenilmektedir. Dolayistyla katilimeilarin bu profillerle ilgili deneyimlerinden elde edilen veriler, analiz
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siirecinde onemli bir bakis acis1 saglamalidir. Orneklem seciminde farkli demografik 6zelliklere sahip
katilimcilarin temsil edilmesini saglamak amaciyla gesitli kriterler dikkate alinmis ve yeterli Orneklem
biiyiikliigline ulagmak icin katilimer gesitliligine dikkat edilmistir. 14 kisi ile yliz yiize sekilde sorular sorulmus
ve ortalama 5-6 dakika i¢inde cevaplandirilmistir. Veri analizi kapsaminda goriismeler kayit altina alinarak
yaziya aktarilmistir ve nitel icerik analizi yontemleri kullanilarak temalar ve oriintiiler belirlenmistir. Arastirma
stireci katilimeilarin mahremiyetini koruyacak sekilde rahat bir ortamda 6zenle yiiriitiilmiistiir. Bu arastirma
metodolojisi, havalimanlarinda yapay zekd kullanimina iligkin yolcu goriiglerinin anlasilmasina yonelik
kapsaml1 ve sistematik bir yaklasim sunarak, yapay zekd uygulamalarmin havalimani deneyimlerini nasil
etkilediginin belirlenmesine yonelik onemli bilgiler saglamistir. Katilimcilarin dahil edilme kriterlerine
gecilmeden &nce Istanbul Nisantas1 Universitesi Rektorliigii Etik Kurulundan 20.12. 2023 tarih ve 2023/44 sayili
karar ile etik kurul raporu alinmustir. {lgili kurul raporunun almmasmin ardindan 10.01.2024- 10.02.2024

tarihleri arasinda katilimcilardan rapor toplanilmistir.

Tablo 1. Katilimcilar

Katihmcilar Cinsiyet Yas Egitim Durumu Ayda Kac¢ Ucus
Gerceklestirdigi

K1 Erkek 35 Onlisans 8-10

K2 Kadin 32 Lisans 15-18

K3 Erkek 25 Lisans 10-12

K4 Erkek 40 Lisans 5-7

K5 Erkek 28 Onlisans 12-14

K6 Erkek 45 Lisans 3-4

K7 Erkek 30 Lisans 8-10

K8 Kadin 38 Lisans 6-7

K9 Kadin 29 Lisans 9-11

K10 Kadin 34 Lisans 10-12

K11 Kadin 31 Lisans 8-10

K12 Kadin 27 Lisans 5-7

K13 Kadin 36 Lisans 10-12

K14 Erkek 33 Onlisans 4-5

4.2. Verilerin Analizi

Gériismelerin sonuglari icerik analizi yontemi kullanilarak incelenmistir. Oncelikle ses kayitlar1 yazili metinlere
doniistliriilerek toplam 15 sayfalik metin elde edilmistir. Her yazar bu metni bagimsiz ve ayrintili olarak
degerlendirmistir. Ana hedefimiz, yolcularin havaalanlarinda yapay zekadan nasil faydalandigimi ve bu
sistemlerin gelecekte nasil goriinecegine dair vizyonlarini anlamaktir. Arastirma siireci sonunda konuyla ilgili

olmayan gereksiz ifadeler ¢ikarilmistir. Calisma Maxqda analiz programinda analizleri yapilmgtir.

Yazili ve sozlii materyali sistematik olarak analiz etme ve insanlarin ne sdyledigini ve yazdiklarim agik
yonergelere gore kodlayarak belirleme siirecidir. i¢erik analizi, s6zlii ve yazili verilerin belirli bir problem veya
ama¢ dogrultusunda smiflandirilmasi, 6zetlenmesi, o verilerdeki belirli degiskenlerin veya kavramlarin

Ol¢iilmesi ve bu verilerin belirli bir anlam i¢in taranmasi ve kategorize edilmesi siirecidir. Kategoriler 6ncelikle
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igerik analizi yontemi kullanilarak belirlenmistir. Bu ¢alisma i¢in yedi soru tasarlanmistir. Farkli alanlara
odaklanan sorularla yolcularin havalimanlarinda yapay zeka kullanimina iliskin deneyimleri sorulmustur.
Oncelikle havalimanlarinda yapay zekddan nasil faydalanabileceginize dair sorular; Bunu havayolu
endiistrisinde yapay zeka kullaniminin yolcular i¢in faydalarini arastiran sorular takip etti. Daha sonra yapay
zekénin yolcularin isini kolaylastirip kolaylagtirmadigini, yapay zekanin ucus oncesi ve ugus sirasinda ne gibi
tehlikeler yarattigini diisiindiiler. Ayrica yapay zekanin gelecekte hava trafik kontrol merkezlerinde kullanimini
sorgulayan soru, yapay zeka destekli havalimani sistemlerinin dil ve kiiltiirel engelleri agsmaya nasil yardimci
oldugu, havalimanlarinda hangi faktorlerin yapay zeka kullamimim gerektirdigi seklinde yedi adet soru
yoneltildi. Bu cesitli sorular, havalimanlarinda yapay zeka kullanilirken yolcu deneyimlerini ve beklentilerini
kapsamli bir sekilde anlamak i¢in tasarlanmistir ve goriismeler bu yedi soru temel alinarak ayr1 ayr1 gézden
gecirilmistir. Daha sonra calismaya dayanarak bir sonug¢ c¢ikarilmistir. Yolcularin deneyimlerini yansitan
kelimeler kullanilarak kodlar ve kategoriler olusturulmustur. Bu adimda, Oncelikle goriisme verileri, igerik
analizi kapsaminda verilerin ¢ikarilmasi ve anlamli pargalara isimlendirilmesi siireci olarak tanimlanan kodlama
yoluyla kavramsallastirilmistir. Kodlanan tiim veriler yeniden okunarak ve veriler kodlanirken ilk olarak kodun
0ziiniin ne oldugu bulunmaya calisilmistir (Glesne, 2014, Berg & Lune, 2017). Bu kodlar arasindaki iliskiler
incelenerek ana temalar ve alt temalar belirlenmistir. Bu sayede yolcularin havalimanlarinda yapay zeka
kullanimina ve gelecege iliskin diislincelerini anlamak amaciyla tematik baglantilar anlatilmis ve

yorumlanmustir.

5. BULGULAR

Goriismeler sonucunda elde edilen veriler temalandirilmis, iki ana tema analiz edilmis ve toplamda 8 alt temaya

ulasilmustir.

eknolojik Oku
Yazarhgin
Distik Olmasi

Yapay Zekaya
Duyulan
Giivensizlik Hizmetlerinde
Kullanimi

isi Kaybetme
Korkusu

Sekil 1. Yapay Zekaya Duyulan Giivensizlik Temas1 ve Alt Temalari



Zaman
Tasarrufu

Kullanim
Kolayligi

Fayda

insaQ Etkisinin
Onemi

Ceviri
Secenegdi

Sekil 2. Yapay Zeka Kullanimin Faydas1 Temas: ve Alt Temalar1

5.1. Yapay Zekaya Duyulan Giivensizlik Temasi ve Alt Temalar

Tablo 2. Yapay Zekdya Duyulan Giivensizlik Temas: ve Alt Temalar1 Arasindaki Kod Istatistikleri

Kod Sistemi Teknolojik Okur Yapay Zekanin Yolcu isi Kaybetme | TOPLAM
Yazarhgin Zayif Hizmetlerindeki Kullamm | Korkusu
Olmasi
Yapay Zekiya Duyulan 5 7 3 15
Giivensizlik
Isi Kaybetme Korkusu 3 2 0 5
Yapay Zekanin Yolcu 4 0 2 6

Hizmetlerindeki Kullaninm

Teknolojik Okur 0 4 3 7
Yazarhgin Zayif Olmasi

TOPLAM 12 13 8 33

Katilimceilarin yapay zeka, teknik bilgi eksikligi, isini kaybetme korkusu gibi konulara iliskin algilarini anlamak

i¢in tabloda bir kodlama sistemi kullanilmistir. Bu kodlama sistemi bu temalar arasindaki iligkileri kesfetmeye



yonelik bir ara¢ olarak kullanilmigtir. Tablo 2’ de gosterildigi iizere yapay zekdya duyulan giivensizlik ile
katilimeilarin teknik bilgilerinin diisiik olmasi arasinda bir iliski gériilmektedir. Teknolojik agidan daha az bilgili
olan kisilerin, karmasik algoritmalara ve otomatik sistemlere dayanmasi nedeniyle yapay zekaya karsi daha
siipheci olabilecegi ileri siiriilebilir. Ornegin teknoloji konusunda yeterli bilgiye sahip olmayan kisiler, yapay
zekanin nasil karar verdigini anlamakta zorluk ¢ekebilir ve bu da giivensizlik duygusuna yol agabilir. Yolcu
hizmetlerinde yapay zeka kullanimi ile is kaybi1 korkusu arasinda da bir iliski oldugu gézlemlenmektedir.
Ornegin katilimeilar, havalimanlarinda yapay zekd tarafindan gerceklestirilen islerin insan iscilerin yerini
alacagindan ve bunun da daha biiyiik is kaybi1 korkusuna yol agacagindan endise duyabilmektedir. Diigiik
okuryazarlik ile kisinin isini kaybetme korkusu arasinda giiclii bir iligki tablodan cikartilabilmektedir. Ornegin
teknoloji alaninda nasil calisilacagini  bilmeyen kisiler is yerinde teknolojik degisimlere uyum
saglayamayacaklarina inandiklar1 igin korkabilirler. Bu bulgular, yapay zeka teknolojilerinin kullaniminin
artmasiyla birlikte yeni teknolojilerin is diinyasindaki etkisinin, kaygi ve isini kaybetme korkusu gibi bireysel

kaygilar artirabildigini gostermektedir.

5.2. Yapay Zeka Kullamimin Faydasi Temasi ve Alt Temalar

Tablo 3. Yapay Zekaya Ait Temalar ve Alt Temalar

Kod Sistemi | Giivenlik Zaman Kullanim Ceviri insan TOPLAM

Tasarrufu kolayhigi Secenegi Etkisinin

Onemi

Fayda 2 6 8 6 6 28
Giivenlik 0 3 4 4 2 13
Zaman 3 0 7 7 6 23
Tasarrufu
Kullamm 4 7 0 9 8 28
kolayhg
Ceviri 4 7 9 0 7 27
Secenegi
insan 2 6 8 7 0 23
Etkisinin
Onemi
TOPLAM 15 29 36 33 29 142

Tablo 3’e bakildig1 zaman "Fayda" ile "Zaman Tasarrufu" ve "Kullanim Kolaylig1" kodlamalari arasinda yakin
bir iligki vardir. Bu da ¢ogu katilimcinin yapay zeka sayesinde zamandan tasarruf ve kullanim kolayligi
bekledigini gostermektedir. Yapay zekanin havalimanlarinda kullanilmasina yonelik beklentiler zaman tasarrufu

ve kullanim kolayligina odaklanmistir.

"Giivenlik" kodu ile "Insan Etkisinin Onemi " kodu arasinda giiclii bir baglant1 vardir. Bu, katilimcilarin yapay
zeka uygulamalarinda giivenlik standartlarina saygi gosterme ve insan etkisine karsi koruma saglama konusunda
endise duyduklarin1 géstermektedir. Yapay zeka uygulamalarinin giivenilirligi ve insan faktorlerinin dikkate

alinmasi, yapay zeka teknolojisinin havalimanlarinda kabul edilmesi i¢in esastir.



Ote yandan, "Ceviri Segenekleri" kodlar1 ile "Zaman Tasarrufu" ve "Kullanim Kolaylig1" kodlar arasinda agik
bir baglant1 vardir. Bu durum katilimcilarin hizl ve kolay ceviri segeneklerine ilgi duydugunu gostermektedir.
Dil engellerinin kaldirilmasi uluslararasi seyahat edenler i¢in Onemlidir ve yapay zekd destekli g¢eviri

seceneklerinin bilyiik avantaj saglayabilecegi yer burasidir.

5.3. Kelime Bulutu

faydalaniyorum

_ icin lmlavlastlrlvortasa"m ner Zekanin
kioskiarindan danlsma gorm“vnr“m hava

yoiciliarin = .
olmasi olabilir haymr
zaman ivi daha UeUS Iin] vardlmcl zeka

check-ln zekadan v I]th;ok blr

INSAN ygrpiigin 18 1ska
‘;,',ﬂ,',ﬂ!: evetkolaylastirdigimi “e sell

diigiinmilyorum Zamandan sagliyor
sistemlerinde dusun“vnr“m

Sekil 3. Kelime Bulutu

Kelime bulutu ile katilimcilarin yapay zeka hakkindaki diisiincelerini, beklentilerini ve endiselerini yansitmak
amaglanmaktadir. Ornegin, "zamandan tasarruf", "giivenlik", "kullanim kolaylig1" ve "geviri secenegi" gibi
kelimeler, katilimcilarin yapay zekddan bekledigi yararlar1 ve oncelikleri tamimlayabilir. Benzer sekilde
"giivenlik" ve "insan etkisinin dnemi" gibi kelimeler de katilimcilarin endiselerini ve diislincelerini ortaya
¢ikarabilmektedir. Bu kelime bulutu, yapay zekdyla havaciligin gelecegine kapsamli bir genel bakis
sunmaktadir. Boylece katilimcilar i¢in hangi konularin anlamli oldugunu ve hangi konularin en ¢ok ilgi ¢ektigini

goriilebilmektedir.

6. SONUC

Havacilikta yapay zekanin gelecegine dair kapsamli bir ¢alisma sonucunda oncelikle katilimcilarin yapay zekaya
olan giivensizligi ile teknolojik okur yazarligin diigiik olmas1 arasinda giiclii bir iliski bulunmustur. Bu egilim,
teknolojiye giivenmeyen veya teknolojik yapilara daha az asina olan kisilerin, insanlarin anlama becerisine
iliskin algilarmin daha yiiksek oldugunu gostermektedir. Benzer sekilde diisiik teknik bilgi ile isini kaybetme
korkusu arasinda da giiclii bir iliski bulunmustur. Bu durum teknolojiye uyum saglamakta zorlanan insanlarm

gelecekte islerini kaybetme endisesi tagidigini gostermektedir. Ayni1 zamanda katilimeilarin ¢ogunlugunun
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yapay zeka sayesinde zamandan tasarruf ve kullanim kolayligi bekledikleri de ortaya ¢ikmistir. Bu sonuglar,

akilli havaalani operasyonlarinin daha hizli ve daha verimli hale gelecegine dair umudu gostermektedir.

Giivenlik ve insan etkisinin 6nemi gibi faktorler de vurgulanmis ve katilimcilarin giivenlik ve insan ¢ikarlarinin
korunmasina iliskin kaygilari, yapay zekdnin havalimanlarinda daha fazla kabul gérmesi i¢in ele alinmasi
gereken temel konulardan bazilaridir. Bu bulgular, havaalanlarinda yapay zekanin gelecegini sekillendiren
egilimleri anlamamiza yardimci olacaktir. Yapay zeka uygulamalarini havalimanlarina basarili bir sekilde
entegre etmek i¢in zaman tasarrufu, kullanim kolayligi, giivenlik ve insan etkisinin 6nemi gibi faktorleri
dengelemek onemlidir. Bu baglamda akilli teknolojilerin etkin ve siirdiiriilebilir entegrasyonu igin paydaslar

arasindaki is birligi ve koordinasyon esastir.

Yapay zekaya duyulan giivensizligin temel nedenlerinden biri bu teknolojiye iliskin bilgi eksikligidir. Havaalani
personeli, yolcular ve diger paydaslar icin diizenli egitim ve bilgilendirme programlart olusturulmalidir. Bu
programlar, yapay zeka teknolojilerinin Ozelliklerini, giivenlik protokollerini ve potansiyel faydalarin
aciklayarak teknoloji okuryazarligim gelistirmeyi amaglamalidir. Is giivenligini saglayan politikalar olusturun:
Is giivenligini saglayan politikalar, teknolojiye uyum saglayamama korkusu nedeniyle isini kaybetmekten
korkan calisanlarin kaygilarim gidermek amaciyla olusturulmaktadir. Ozellikle yapay zeka ve otomasyonun is
diinyasinda getirdigi degisimler dikkate alinarak calisanlarin mesleki gelisimlerini desteklemek amaciyla
yeniden egitim programlar1 ve kariyere giris destekleri saglanmalidir. Kullanici dostu yapay zeka
uygulamalarinin tasarlanmasi: Havalimani operasyonlarinda yapay zeka uygulamalarinin kullanic1 dostu ve
zaman tasarrufu saglamasi beklenmektedir. Bu nedenle kullanici dostu ve erisilebilir yapay zeka ¢oziimlerinin

gelistirilmesine ihtiya¢ duyulmaktadir.

Ozellikle sezgisel kullanici arayiizleri ve basit kullanim kilavuzlari, yolcularin ve personelin bu sistemleri
kullanirken kendilerini rahat hissetmelerine yardimer olacak sekilde tasarlanmalidir. Giivenlik ve insan etkisine
odaklanma konusunda yapay zekanin havaalani giivenligi lizerindeki etkisine iliskin endiseler dikkate
alimmalidir. Bu baglamda yapay zekad uygulamalarmin giivenlik protokollerine nasil entegre edilecegi ve bu
teknolojilerin insan etkisini nasil azaltacagi konusunda detayli planlamaya ihtiyag var. Giivenlik standartlarinin

yani sira insan haklar ve etik ilkelerin de dikkate alinmas1 gerekir.

Yapay zeka teknolojisinin biitlinlestirilmesi siireci, kullanici geri bildirimlerine dayali bir iyilestirme siireci
olusturulmasini gerektirir. Havalimani ¢alisanlari, yolcular ve diger paydaslardan diizenli olarak geri bildirimler
toplanmali ve yapay zeka sistemi bu geri bildirimlere gore siirekli giincellenmelidir. Is birligi ve Koordinasyonun
Giiclendirilmesi ile Akilli teknolojilerin etkili ve siirdiiriilebilir entegrasyonu, havalimani operatorleri, teknoloji
saglayicilari, devlet kurumlari ve diger paydaslar arasinda giiglii bir is birligi ve koordinasyon gerektirir. Yapay
zekanin havaliman1 operasyonlar1 tiizerindeki sosyal etkisinin degerlendirilmesi i¢in diizenli analizler
yapilmalidir. Bu analizler, yapay zeka teknolojisinin yolcu deneyimi, ¢alisan memnuniyeti ve sosyal kabul

tizerindeki etkisini aragtirarak ihtiya¢ duyulan iyilestirmelerin saglanmasin1 amacglamaktadir. Yapay zekayi
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biitiinlestirirken farkli toplumsal grup ve bireylerin ihtiyaglarim1 karsilayacak biitiinlestirici bir yaklasim
benimsenmelidir. Ozellikle engelli veya farkli dillerde hizmet almak isteyen yolcular i¢in &zel ¢dziimlerin

gelistirilmesi gerekmektedir.

Yukaridaki oneriler, yapay zeka teknolojilerinin havalimanlarina etkin ve siirdiiriilebilir entegrasyonunu
desteklemeyi amaglamaktadir. Bu oneriler sadece teknolojik gelismeyi degil ayn1 zamanda insan faktorlerini ve
sosyal kabulii de dikkate alan kapsaml1 bir yaklagim sunmaktadir. Havaalani operasyonlarini daha giivenli, daha
verimli ve kullanimi daha kolay hale getirmek, tiim paydaslarin birlikte ¢caligmasini ve iiretilen geri bildirimleri

stirekli olarak degerlendirmesini gerektirir.
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Abstract

Corporate Venture Capital (CVC) has sparked significant interest in the fields of management and business studies. This
study utilizes bibliometric analysis to examine CVC from 1983 to 2024 within the management and business category,
drawing from 281 data points from the Web of Science database. The aim is to discern the current state of research in the
field, highlights and insights by meticulously analyzing the publication volume, authorship patterns, keyword co-occurrence,
clustering, and timeline maps. The analysis reveals a notable increase in studies on corporate entrepreneurship in 2020, 2022,
and 2023, with the most cited study being Dushnitsky & Lenox (2005), with 337 citations. Co-citation analysis highlights
key themes related to CVC, including innovation, innovation strategy, external knowledge sources, alliance formation, and
corporate entrepreneurship. The USA, Germany, and the UK produced the highest number of publications, with a
concentration in the USA in 2016. This analysis demonstrates the historical and conceptual expansion of CVC in management
and business literature, underscoring its significance as a mechanism for corporate innovation and strategic expansion.

Keywords: Corporate venture capital, CVC, bibliometric analysis.
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YONETIM VE iSLETME LITERATURUNDE KURUMSAL GIiRiSiM
SERMAYESININ BIBLIYOMETRIK ANALIZI

Ozet

Kurumsal Girisim Sermayesi (KGS) (Corporate Venture Capital-CVC), yonetim ve isletme alanlarinda 6nemli bir ilgi odagt
haline gelmistir ve bu ¢alisma, kurumsal diizlemdeki degisen trendleri ve stratejik oncelikleri yansitmaktadir. Aragtirma, Web
of Science veri tabani kullanarak kurumsal girisim sermayesine iligkin 1983 ve 2024 yillar1 arasinda yonetim ve isletme
kategorisindeki 281 veri iizerinden bibliyometrik analiz yontemiyle analiz yapilmistir. Amag, yayin hacmini, yazarlik
modellerini, ortak atif analizini, kiimelemeyi ve zaman ¢izelgesi haritalarin titizlikle analiz ederek alandaki arastirmalarin
mevcut durumunu, 6ne ¢ikan noktalari ve i¢gériileri ortaya ¢ikarmaktir. Analiz sonuglarina gére kurumsal girisimcilikle ilgili
yonetim ve isletme alanindaki ¢caligmalarin 2020, 2022 ve 2023 yillarinda bir artig gdsterdigi, en yiiksek atif alan caligmanin
337 atif ile Dushnitsky & Lenox (2005) oldugu ve ortak atif analizine gére kurumsal girisim sermayesine iligskin ¢alismalarin
merkezinde inovasyon, inovasyon stratejisi, harici (dis) bilgi kaynagi, ittifak olugturma, kurum i¢i girisimeilik kavramlarinin
yer aldig1 ortaya ¢iknustir. Yayin sayisi olarak ABD Almanya ve Ingiltere iken 2016°da ABD’de yogunlastig1 goriilmiistiir.
Sonug olarak, bu analiz, yonetim literatiiriindeki KGS'nin tarihsel ve kavramsal genislemesini belirleyerek, onun kurumsal
yenilik ve stratejik genigleme icin bir mekanizma olarak dnemini agikliga kavusturmaktadir.
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1. INTRODUCTION

The term Corporate Venture Capital (CVC) refers to the direct investment of institutional funds in external
venture companies (Chesbrough, 2002: 5). This definition excludes investments made through an external fund
managed by third parties and excludes investments that fall under the more general concept of "corporate
entrepreneurship". Corporate entrepreneurship entails the financing of new internal ventures that are distinct
from a company's core business and, while having some organizational autonomy, remain legally part of the
company. However, our definition includes investments in new ventures set up by a company as independent
businesses (Chesbrough, 2002: 5).

CVC is used by companies to expand existing businesses and generate financial returns as the main objective.
Research on CVCs has found that they have a diverse structure with both strategic and financial objectives in
comparison to traditional Venture Capital (VC) (Burgelman et al., 2022: 3). The literature on CVC provides
numerous examples of the entrepreneurial strategic objectives that companies pursue through their VC
investments. These objectives include opening a technology window, utilizing internal technological
developments, developing innovations with existing business units, creating demand for their own products,

seeking acquisition targets, and entering foreign markets (Chesbrough, 2002).

The concept of CVC warrants thorough investigation due to its growing importance in fostering innovation and
maintaining competitive advantage in the global market. As traditional R&D models become increasingly
insufficient to keep pace with rapid technological advancements, CVC provides a vital alternative by enabling
corporations to access external innovations and technologies. An increasing number of institutions began to
consider establishing CVCs as a key component of their innovation strategies, both financially and strategically.
Corporate executives have become aware about how to apply CVC to support their innovation initiatives and
advancement of technologies within their industry. The current period is characterized by the professionalization
and institutionalization of CVCs, marking a peak era. During this time, the capital and funds allocated to CVCs
have become notable, and the impact of CVCs on the parent company, their relationship with portfolio
companies, and the organization of the CVC unit have gained attention. This approach not only enhances the
parent company's innovation capabilities but also offers strategic insights into emerging market trends and
potential disruptions. Furthermore, CVC activities can influence broader corporate strategies, including foreign
direct investment (FDI) and market expansion (FDI Intelligence, 2020). The sector saw substantial growth in
2021, with notable regional trends in the U.S., Europe, and Asia (Hu & Yacoob, 2024: 2).

The article aims to fill the gap in analysis of CVC by conducting a comprehensive bibliometric study using
VOSviewer, focusing on high-quality literature from the past decade in the WOS database. Given these
multifaceted benefits, understanding the dynamics, effectiveness, and strategic implications of CVC is essential
for academics and practitioners aiming to optimize corporate growth and innovation strategies. This study aims

to understand the current state of CVC, its roles in driving innovation, strategic growth, and the relationship
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between corporate and its CVC arm. Bibliometric analysis is conducted to make a systematic literature review

and to answer Research Questions (RQs):

RQ1: What is the publication and citation trends of CVC research?

RQ2: Who are the top contributors (i.e., journals, authors, countries) of CVC research?
RQ3: What does existing research inform about CVC research?

RQ4: What should future research be heading to advance CVC?

This research offers a critical review of the rapidly growing field of CVC. It contributes to understanding the
current state of CVVC research, identifies key themes and provides insights for future exploration in the field.

2. PHASES OF CVC

The history of CVC investment unfolds in distinct waves, each influenced by different trends and factors. The
first wave emerged in the 1960s, inspired by the success of independent venture capital funds and driven by
trends such as corporate diversification and surplus cash flow. About a quarter of Fortune 500 companies
participated in CVC during this period, investing in both external start-ups and internal ventures. However, this
wave was short-lived, as market downturns and reduced cash flow led to the closure of many CVC programs
(Mason et al., 2019).

In the early 1980s, the second wave began with companies in industries like chemicals and metals establishing
CVC programs. Legislative changes and the growth of the venture capital industry fueled this wave, but it faced
setbacks with the market crash of 1987 The third wave, emerging in the 1990s and early 2000s, witnessed a
surge in venture capital investing driven by technological advancements and the rise of Internet-related ventures.
Many established corporations became significant players in the venture capital industry during this period

despite facing declines due to market crises (Cavdar Cetin, 2019).

In the early 21st century, a new wave of CVC investing began, highlighting the cyclical nature of CVC
investment. Despite economic challenges, many firms remained committed to CVC investments, recognizing
the strategic importance of CVC for corporate innovation strategies. This period also saw the professionalization
and institutionalization of CVC, with large sums of capital being allocated to CVC funds, such as SoftBank's

$100 billion fund, although changes in investment strategy occurred later (Mason et al., 2019).

3. A MECHANISM FOR CORPORATE INNOVATION

Emphasizing innovation and long-term growth through investment and governance has always been a priority
in corporate finance. As companies mature, they often face a decline in internal innovation (Lu & Li, 2024: 1).
It's widely recognized how crucial innovation is for a business's survival in an ever-changing environment. CVC
is a primary mechanism that large companies use to drive innovation alongside internal Research &Development

(R&D) and innovation merger and acquisitions (M&As). CVC provides a valuable opportunity to access and
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explore emerging technologies (Siegel et al., 1988) and plays a crucial role in enabling incumbents to actively

participate in external R&D, thus fostering innovation (Keil, 2004; Fulghieri & Sevilir, 2009).

In recent years, CVC units have gained global importance across industries and technology sectors, helping
companies remain agile and forward-thinking, and to cultivate new sources of growth. The CVC unit plays a
unique role that is distinct from typical R&D or M&A departments. Its design should align with specific
corporate strategic objectives (Strebulaev & Wang, 2024). Research has shown that each CVC organization is
unique in its structure, objectives, and relationship with its investments. The most effective structure encourages
innovation and is open to taking risks, whether the objectives are strategic or financial. Reporting structures and
short or long-term goals can also differ among CVC organizations (Strebulaev & Wang, 2024).

We are currently in the midst of a booming era for CVC on a global scale. In recent times, CVCs have been
exceptionally active, both in Turkey and around the world. Despite facing economic obstacles and a decrease in
investments, data from the global Corporate Venturing (GCV) Institute shows that the decline in funding for
startups backed by corporations has leveled off by 2023. Furthermore, 70% of the organizations that invested in
startups in 2022 have resumed making additional investments. It has been noted that traditional venture capital
investment is decreasing, and corporate-backed funding rounds have also followed suit. In 2023, there was a
27% decrease in CVC-backed startup funding rounds, with 3,894 transactions compared to 5,339 the previous
year. CVC leaders have emphasized their ongoing commitment to investment but with a focus on supporting

existing portfolio companies over making new investments. (GCV, 2024).

However, there has been an uptick in corporate investment in the last two quarters. In Q1 2024, there were 901
corporate-backed rounds, indicating a 4% increase from Q4 2023 (GCV, 2024). Figure 1 shows while the
number of CVC investors remained stable, there was a noticeable increase in CVC-funded deals in the first

quarter of 2024. Corporates especially invested in energy, Al and healthcare (Bain & Company, 2024).

Number of CVC-backed deals, by quarter Number of CVC investors, by quarter
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Figure 1. CVC Activity, Bain Global Venture Capital Outlook: The Latest Trends, 2024

As supported by global research, the number of CVCs and CVC investments have been increasing especially in
recent periods. The number of CVCs in Turkey increased to 84 as of the end of May. Of these, 37% were finance,
25% were holding companies and 7% were technoparks. Other industries totaled 31%. In 2023, the participation

rate of CVCs and institutions in investments was 38%. (Startups.watch, 2024).

In CVC literature there is a comprehensive analysis of CVC conducted by Huiwen and Yaacob (2024) and it
utilizes two different databases (WOS and Scopus). This research is taken as reference and it aims to understand
with which concepts CVC is addressed in the literature, when and why the number of publications increased and
to provide guidance for future studies. For this purpose, bibliometric analysis is conducted to make a systematic
literature review. This study utilizes bibliometric analysis to examine CVVC from 1983 to 2024 within the
management and business category, drawing from 281 data points from the Web of Science database.

4, RESEARCH METHODOLOGY

This research investigates the burgeoning field of CVC, specifically focusing on its role in fostering innovation,
driving strategic growth, and illuminating the dynamic relationship between corporations and their CVC arms.
The rapid rise of CVC, particularly within the Turkish investment landscape, necessitates a deeper understanding
of global players and their practices. By analyzing current research on CVC, this study aims to not only
contribute to the comprehension of the global CVC landscape, but also to identify key themes and illuminate
promising avenues for future exploration within this critical field. Bibliometric Analysis was applied to study
"Corporate Venture Capital" in the Web of Science (WOS) database management literature. Web of Science is
introduced by Clarivate Analytics in 1964 as a well-established scientific citation indexing service across various
disciplines (Huiwen & Yaacob, 2024: 3). The data obtained from this scientific analysis mapping technique were
analyzed using the VOSviewer 1.6.17 program. Bibliometric analysis is an analytical technique that is often
employed in systematic literature reviews-it involves the quantitative analysis of scholarly works (Lim & Kumar,
2023:1). Bibliometric analysis allows us to assess the productivity (publications) and impact (citations) of
research, such as articles, and contributors like authors, institutions, countries/territories, funders, and subject
areas within the field. This process aligns with "performance analysis," a significant aspect of bibliometric
studies. (Lim & Kumar, 2023:1). Citation analysis, co-citation analysis, keyword co-occurrence analysis and
bibliometric coupling were performed. The analysis showed that 281 publications related to CVVC were published
in WOS between 1983-2024, but 2024 studies cover only the first three months. After English language filtering,
the number of publications was reduced to 280. When "Management"” and "Business™ are defined in the WOS
category, we come across 193 publications on CVC. Figure 2 shows the filtering applied to the publications on
CVC according to the search made on 30 March 2024 in WOS.
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Publication Search: Filtering:

Topic, Title, Abstract, Author . _
Keywords Language: English (280
publications)

“Corporate Venture Capital” WOS Category” Management

281 Publications “Business” or “Management’

193 publications

Figure 2. Research Flow Diagram

The studies mentioned above are included in the SSCI, ESCI, BKCI-SSH, SCI-EXPANDED, CPCI-SSH,
BKCI-S, and CPCI-2S indexes.

4.1.  Findings Related to Research

WOS database contains publications related to "CVC." After filtering the management category in WOS, 193
studies were identified, including 173 articles, 15 book chapters, 11 early access, 7 review articles, 5 proceeding
papers, 4 letters, 3 corrections, 1 book, and 1 book review. In the process of searching for studies related to
management in WOS, it was observed that the majority of the research on CVC was carried out in the "Journal
of Business Venturing" and "Strategic Entrepreneurship Journal". Fourteen studies were conducted in each of
these journals, with a focus on topics such as firm performance, firm value, innovation, and investment. Figure
3 shows the distribution of these studies in WOS.

14 6 4 4
JOURNAL OF BUSINESS VENTURING HARVARD BUSINESS REVIEW INTERNATIONAL | JOURNAL OF
MANAGEMENT

8 [}
JOURNAL OF BUSINESS RESEARCH SMALL BUSINESS
ECONOMICS

14 IN RESEARCH |
STRATEGIC ENTREPRENEURSHIP JOURNAL JOURNAL

JOURNAL OF
MANAGEMENT STUDIES

5
6 TECHNOLOGICAL
ACADEMY OF MANAGEMENT JOURNAL FORECASTING AND SOCIAL z
CHANGE 7 |
RESEARCH POLICY AND
VENTURING

Figure 3. Publication Titles of Relevant Sources on the Concept of CVC in the Field of Management and

Business
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Table 1. Number of Publications on CVC in WOS by Years

Publication Years |Publication Number
2024 5
2023 19
2022 17
2021 12
2020 17
2019 11
2018 3
2017 7
2016 14
2015 6
2014 6
2013 8
2012 6
2011 10
2010 9
2009 5
2008 6
2007 4
2006 S
2005 7
2004 1
2002 2
2000 1
1990 1
1987 1

Studies on CVC in the field of management and business administration have been carried out since 1987,
according to the WOS database. The studies related to CVC have shown a significant increase between 2011
and 2024, especially in 2023, 2022, 2021, 2020, and 2016. The number of citations related to CVC has also
increased significantly, particularly between 2020-2023, indicating a growing interest in the subject. The reasons
for this increase will be re-evaluated in relation to co-occurence analysis. Also, investment rounds with
Corporate Venture Capitalists (CVCs) have been on the rise worldwide since the start of 2020. This upward
trend is projected to persist until the first quarter of 2022, signaling a burgeoning interest in CVC. To determine
a meaningful relationship between years and citations, it may be useful to examine the citation distribution on a
yearly basis. In this context, Figure 4 displays the citation distribution by year in order to observe the trends
related to CVC.
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Figure 4. Citation Distribution of Publications on CVC in WOS by Years in the Field of Management and
Business
Resource: (WOS 30th March, 2024).

In answer to the 1st Research Question, it is seen that there is a more intense interest in the concept of CVC in
the literature as of 2020 and this is reflected in the number of publications. In Figure 4, it is shown that significant
developments in the literature on CVC between 2020 and 2023 are evident, leading to an increase in publications
and citations. As of 2019, the number of citations to publications has shown significant increases on an annual

basis, and the number of citations in 2022 peaked and reached over 1000.

4.1.1. Findings on citation analysis

Citation analysis is a valuable method for tracking annual developments within a field (Heradia et al., 2016). It
is employed to identify authors and publications that are frequently cited, as well as to track developments within
the relevant discipline and related topics (Oztiirk & Gok, 2020). Most of the publications on CVC are in the
category of management (146) business (142) according to WOS categories. Majority of the publications are in
the “Journal of Business Venturing" and "Strategic Entrepreneurship Journal. When we look at the countries
where academic publications are made, USA (88), Germany (33), England (22), Italy (18), Switzerland (17) and

France (14) are the most prominent countries.

Table 2 shows the distribution of the most cited authors, articles, and journals between 2020 and 2024. The grey

boxes in the table show the highest number of citations received by the publications in the years indicated.
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Table 2. Distribution of CVC Publications and Citations between 2020-2023

. Citations
Authors Publication 2020( 2021| 2022( 2023|2024 fos!

When do incumbents learn from
entrepreneurial ventures? Corporate venture
capital and investing firm innowation rates a7 a8 o 9 4 297
Knowledge creaticn through external
Wadhwa, A and venturing: Evidence from the

Dushnitsky, G and
Lenox, MJ (2005)

Kotha, 5 (2008) telecommunications eguipment
manufacturing industry o5 o8 o4 o 4 oo
Drowver, W A Review and Road Map of Entrepreneurial
Busenitz, L; ...} Equity Financing Research: Venture Capital,
Dushnitsky, G Corporate Venture Capital, Angel
(2017} Investment, Crowdfunding, and Accelerators 43 53 81 81 10 280

The effect of internaticnal venturing on firm.

Zahra, SA and performance: The moderating influence of

Hayton, JC {2008)

absorptive capacity 23 a0 28 17 2 273
Dushnitsky, G and [When do firms undertake R&D by investing
Lenox, MJ (2008 [in new ventures? 17 20 12 22 3 272
Cushnitsky, G and |When does corporate venture capital
Lencx, MJ (2008 [investment create firm value? 24 29 28 29 g 282
Markman, GO )
Siegel, DS and EEE-EEIrl:h -EI'II.EI 'I;!sl:hnulu-g}
Wright, M [2008) Commercialization 19 25 15 20 3 553
Schildt, HA;

Explorative and exploitative learning from

Mauls, MVJ and external corporate ventures
Keil, T (2005) " 19| 18| 18| 12| ol 2z

Limitations to Interorganizational

Dushnitsky, G and Knowledge Acguisiticn: The Paradox of

Shaver, JM {2009)

Corporate Venture Capital 14 28 18 28 g 204
Hill, 54 and
! N E_m Ambidexterity and Survival in Corporate
Birdinshaw., J Venture Units
(2014) 35 31 27 28 5 154

Chesbrough, HW Making sense of corporate venture capital
(2002) g F F 12| 13| 18l 1] 2 194

. ) | The effect of governance modes and
Keil, T; Maula, M; .
( \ Tahra SA relatedness of external business
::;':;:'ZIB'- ' development adtivities on innovative
e performance 15| 14f 28] 13| 4| 188

Marayanan, VI;

Yang, ¥ and Corporate venturing and value creation: A

review and proposed framework

Zahra, 54 (2009) 7 13 14 14 5 171
G te Vent Capital Window
Benson, D and :}-rpnra e Ven u.rE- api ? 3:5- a Window on
. ) Mew Technologies: Implications for the
Ziedonis, RH - ] ,
5005 Performance of Corporate Investors When
! ' Acguiring Startups 13 17 17 15 3 163
. - . Building external corporate venturing
Keil, T (2004) L
T capakility 3 5 10 5 0 118

Resource: (WOS 6th April, 2024).

According to this table, the most cited studies on CVC and related concepts are Dushnitsky and Lenox (2005),
Wadhwa and Kotha (2006) and Drover, Busenitz, Matusik, Townsend, Anglin, Dushnitsky (2017), Zahra, SA
and Hayton, JC (2008), Dushnitsky, G and Lenox, MJ (2005) and Dushnitsky, G and Lenox, MJ (2006),
respectively. In light of these data, it is observed that in the most cited studies, the concepts of technology
entrepreneurship, CVC, innovation, appropriability (Dushnitsky & Lenox, 2005); technology, new business
enterprises, venture capital - evaluation, telecommunication, investments (Wadhwa & Kotha, 2006); venture

capital, CVC, angel investment, crowdfunding, accelerators, equity financing, entrepreneurship (Drover,
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Busenitz, Matusik, Townsend, Anglin and Dushnitsky, 2017) are associated with CVVC. This situation regarding

the most cited studies related to the concept is supported by the visual in Figure 5.
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Figure 5. Citation Network on CVC between 2020-2024

In order to better visualize the most frequently cited studies on CVC, Figure 6 displays their density.

(@5 VOSviewer

Figure 6. Density Network of Cited Studies on CVC in Management
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Dushnitsky & Lenox (2005a) focus on exploring the potential innovative advantages of CVC, which involves
equity investments in entrepreneurial ventures by established firms. They suggest that CVC programs have the
potential to significantly contribute to capturing innovations from entrepreneurial ventures and should therefore
be a critical component of a firm’s overall innovation strategy. The due diligence, post-investment, and a failing
venture may provide firm learning in different ways in CVC activity. Also, intellectual property-wise, CVC may
be a uniquely advantageous strategy for gaining a window into entrepreneurial technologies in weak IP regimes.
They also propose that the impact of investment in entrepreneurial ventures on firm innovation rates will be
more significant for those firms that have a strong base in innovation. Their findings in research suggest that
CVC programs play a significant role in firms' innovation strategies and may serve as a crucial component of
their innovation toolkit, particularly in environments where access to external knowledge is vital. In another
article, Dushnitsky and Lenox (2005b) discovered that firms tend to invest more in new ventures, also known as
"CVC" in industries with weak intellectual property protection. Additionally, they found that firms are more
likely to invest in industries with high technological ferment and where complementary distribution capability
is important. The study also revealed that firms with greater cash flow and absorptive capacity are more inclined
to invest. These findings indicate that in Schumpeterian environments, established companies may enhance their
innovative efforts by leveraging the knowledge generated by new ventures.

Wadhwa & Kotha (2006) found that established firms are increasingly investing in entrepreneurial ventures to
gain insights into new technologies and markets. Their study, which analyzed panel data from corporate
investors in the telecommunications equipment manufacturing industry, revealed that the impact of CVC
investments on knowledge creation is influenced by the level of investor involvement. Specifically, the
researchers observed that a low level of investor involvement is associated with an inverted U-shaped
relationship between the number of CVC investments and innovation performance. Conversely, a high level of
investor involvement reverses this relationship, leading to an increase in investments and boosting innovation.

The study by Drover et al. (2017) emphasizes the importance of venture capital in entrepreneurship and the
launch of high-growth ventures. It explores various aspects of venture financing and points out that while most
research has focused on venture capital (VC), attention is now turning to other forms, such as angel investment,
corporate CVC, crowdfunding, and accelerators. The review highlights the need to study the differences among
equity investors and their interactions across different categories. Broadening the scope of inquiry is essential
for understanding the changing landscape of entrepreneurial financing. The text advocates for careful theorizing
and empirical studies to drive practical changes and enhance theoretical understanding in this area. There appears

to be increased interest in this work, particularly in 2021, 2022 and 2023.

According to Zahra and Hayton (2008), a company's absorptive capacity plays a key role in shaping the
connection between international venturing and financial performance. It is crucial for executives to prioritize
investments in internal R&D and innovative capabilities in order to effectively harness knowledge from foreign

markets.
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Dushnitsky & Lenox (2005b) propose that CVC investment creates greater firm value when firms pursue CVC
to harness novel technology. They present evidence using a panel of CVC investments that supports their
proposition. The paper also discusses the potential challenges and benefits of CVC for financially oriented firms,
highlighting the importance of CVC as a tool for creating firm value through access to novel technologies and

practices.

The most cited publications on Corporate Venture Capital (CVC) focus on its strategic role in fostering
innovation, its impact on corporate performance, and its differentiation from independent venture capital (IVC).
Key studies highlight how CVC investments serve as a tool for accessing new technologies and gaining market
intelligence, emphasizing the strategic alignment with parent company goals. Additionally, these works explore
the network advantages of CVC, showing how connections to established companies enhance investment

performance and innovation outcomes.

The leading contributors to CVC literature include prominent journals such as the Journal of Business Venturing,
and the Strategic Management Journal. Notable authors in the field include Gary Dushnitsky, known for his
work on corporate entrepreneurship, Michael J. Lenox. The United States, Germany, and the United Kingdom
are the top countries contributing to CVC research, reflecting the global interest and impact of C\VC on corporate
strategy and innovation.

4.1.2. Findings on co-occurrence of keyword and cluster Analysis

Keyword co-occurrence analysis, a fundamental method in scientometrics for analyzing document content, is
essential for comprehending the landscape of research on CVC (Huiwen & Yaacob, 2024:9). In the CVC
literature, citation and publication analyses can reveal the focal points of studies on the concept. Figure 7 shows
the study clusters obtained by combining keywords and cluster analysis of 193 studies in the management and
business categories related to CVC in WOS.
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As shown in Figure 7, innovation, CVC, and corporate entrepreneurship are the focal points of the studies on
CVC . Based on the comprehensive analysis of the publications in WOS, five main clusters of studies on the

concept are evident. Figure 8 provides a clearer representation of the concepts within these clusters.
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In Figure 8, different clusters are identified based on their focus areas in CVC. The red cluster can be named as
strategic value and business development, as it explores how CVC activities align with broader corporate
strategies, emphasizing business development through acquisitions, alliances, and innovation. The green cluster
can be named as innovation and new venture performance as it examines the impact of CVC on innovation and
new venture performance, highlighting the role of complementary assets and technology entrepreneurship. The
blue cluster can be named as knowledge integration and radical innovation as it investigates the role of CVC in
integrating external knowledge to foster radical innovation and enhance performance through exploration and
exploitation activities. The yellow cluster can be named as corporate entrepreneurship and collaboration as it
focuses on how CVC facilitates corporate entrepreneurship and collaboration between firms, including incentive
structures and knowledge acquisition. Lastly, the purple cluster can be named innovation strategy and internal
venturing as it focuses on the strategic aspects of innovation, including absorptive capacity, internal venturing,
and the formation of alliances to drive R&D and startup growth.

This study focuses on constructing a literature map on CVC by emphasizing the "country" network node
(Huiwen & Yaacob, 2024:7). Figure 9 shows citation analysis of countries.
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Figure 9. Citation Analysis of Countries Related to CVC

It is emphasized in the figures and tables previously shared that the academic interest in CVC has gradually
increased especially in 2016, 2020, 2022, and 2023. Figure 8 shows that publications in the field were
concentrated in the USA, England, and Italy in 2016. In 2018, it was concentrated in South Korea, and in 2020
in Poland, India, and Russia. In 2022, it is concentrated in Cyprus. The USA generally has the highest number

of corporate CVC. When we look at the percentage of quarterly deals by global region in the last quarter of
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2023, the breakdown was as follows: US 29%, Asia 42%, Europe 22%, Latin America 2%, Canada 2%, and all
other regions 3%. Therefore, the highest number of CVC deals and investments are realized in the US, Asia, and
Europe. These regions also have a high number of publications covering CVC activities. In Turkey as of the end
of May, the number of CVCs in Turkey increased to 84 and in 2023 the participation rate of CVCs and

institutions in investments was 38% (Startups.watch, 2024).
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Figure 10. Bibliometric Coupling of Analysis on CVC in Management

Figure 9 shows that bibliometric matching is performed on the basis of countries. The increase in the thickness
of the link means an increase in cooperation between the countries at both ends of the link. In this context, it is
observed that the cooperation between the USA and the UK, the USA and Finland, and the USA and Italy

increased especially in 2016.

Existing research on CVC highlights its strategic importance for fostering innovation and maintaining
competitive advantage. Historical analysis shows that CVC has evolved through various waves, each reflecting
different market conditions and strategic goals. Key research clusters focus on the alignment of CVC with
corporate strategy, the facilitation of corporate entrepreneurship, the impact on innovation and new venture
performance, and the integration of external knowledge for radical innovation. Prominent contributors to CVC
research include top journals like the Journal of Business Venturing, influential authors such as Gary Dushnitsky

and Michael J. Lenox, and leading countries including the United States, Germany, and the United Kingdom.

5. CONCLUSION
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The bibliometric analysis of Corporate Venture Capital (CVC in management and business literature reveals a
dynamic and expanding field of study. The research demonstrates an evident growth in academic interest,
particularly highlighted by the surge in publications and citations from 2016 to 2024. Through comprehensive
data analysis, it is evident that CVC is a crucial element for corporate innovation and strategic entrepreneurship
and plays a pivotal role in shaping global investment patterns and technological advancements. The thematic
clusters uncovered through this study—ranging from innovation and corporate entrepreneurship to international

venturing—underscore the multifaceted impact of CVC on business development and firm performance.

Moreover, the geographical distribution of publications may be a sign of a shift in focus towards emerging
markets and non-traditional regions, reflecting the global nature of venture capital investment. This shift is
particularly notable in the increasing engagement of countries like Cyprus, Poland, India, and Russia, alongside
the consistent prominence of the United States. The study also identifies a trend towards more collaborative and
cross-country research efforts, indicating a broadening scope of CVC studies.

In conclusion, this bibliometric analysis maps the historical contours and current state of CVC research and
illuminates its critical role in driving innovation, strategic growth, and global entrepreneurship. As CVC
continues to evolve, it remains an essential area for further scholarly exploration, particularly in understanding

its impact on technological development, corporate strategy, and economic growth.

5.1. Recommendation for Future Studies

Based on the article, future research on CVC should delve into several promising areas. One potential area could
be to investigate the role of CVC in fostering technological development and economic growth in emerging
markets. The interplay between CVC and startup ecosystems in emerging markets presents a fertile ground for
exploration, offering insights into how CVC can support technological diffusion and innovation in these regions.
Another direction could involve exploring the strategic partnerships and collaboration models that CVVC fosters
between corporations and startups. This includes assessing how these alliances impact both parties’ innovation
capabilities, particularly in rapidly evolving industries like Al and clean technology. In addition to technological
development and economic growth, future research on CVC could explore how companies align their CVC
strategies with their broader corporate objectives and investment theses. This alignment is crucial in ensuring
that CVC investments contribute to long-term corporate goals while fostering technological innovation. Finally,
longitudinal studies examining the long-term outcomes of CVC investments on both the investing corporations

and the venture companies would contribute significantly to our understanding of CVC's strategic value.
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Abstract

Today, with the emergence of digital transformation, the roles of universities have changed. In line with the needs of
industrialized society, universities have transformed from research-oriented institutions to institutions that contribute to
economic and social development. In the United States, incubators that emerged in the form of “Science Parks” close to
universities have evolved continuously and are in direct relationship with startups and universities. The development and
success of startups, which have started to play an important role in the economic development of countries, are associated
with universities and incubation centers. In the literature, university-based incubators are frequently examined in the context
of digital transformation, especially in relation to startups and universities. It was decided to use the Bibliometric Research
Method to predict the developments in the literature on the concept of university-based incubators and the topics that may be
linked in the future in order to find out how it shows a trend and trend in the literature in all categories. In this context, the
concept of “University Based Incubation Center” was searched in the Web of Science (WOS) database between 2000 and
2024, including March 27, 2024. The distribution of publications on the concept of university-based incubation center in
WOS between 2000-2024 was determined according to the categories of publications and the distribution of publications on
university-based incubation center was determined.
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STARTUP EKOSISTEMINDEKI UNIVERSITE TEMELLI KULUCKA
MERKEZLERININ BiBLIYOMETRIK ANALIiZi

Ozet

Giliniimiizde dijital doniisiimiin ortaya ¢ikmasiyla birlikte {iniversitelerin rolleri de degigmistir. Sanayilesmis toplumun
ihtiyaglar1 dogrultusunda iiniversiteler arastirma odakli kurumlardan ekonomik ve sosyal kalkinmaya katki saglayan
kurumlara doniigmiistiir. Amerika Birlesik Devletleri'nde iiniversitelere yakin "Bilim Parklar1" seklinde ortaya ¢ikan kulugka
merkezleri siirekli geliserek startuplar ve iiniversiteler ile dogrudan iliski igerisine girmistir. Ulkelerin ekonomik
kalkinmasinda 6nemli bir rol oynamaya baslayan startuplarin gelisimi ve basarisi tiniversiteler ve kulugka merkezleri ile
iliskilendirilmektedir. Literatiirde {iniversite tabanl kulugcka merkezleri dijital doniisiim baglaminda 6zellikle startuplar ve
iiniversiteler ile iliskili olarak siklikla incelenmektedir. Universite tabanli kulugka merkezleri kavramina iliskin literatiirdeki
gelismeleri ve gelecekte iliskilendirilebilecek konulari tahmin etmek, tiim kategorilerdeki literatiirde nasil bir egilim ve trend
gosterdigini tespit etmek amaciyla Bibliyometrik Arastirma Yontemi'nin kullanilmasina karar verilmistir. Bu kapsamda
"Universite Tabanli Kulugka Merkezi" kavram1 Web of Science (WOS) veri tabaninda 27 Mart 2024 tarihi de dahil olmak
iizere 2000-2024 yillar1 arasinda taranmistir. WOS'ta 2000-2024 yillar1 arasinda iiniversite tabanli kulugka merkezi kavrami
lizerine yapilan yaymlarin kategorilere gore dagilimi belirlenerek iiniversite tabanli kulugka merkezi iizerine yapilan
yayinlarin dagilimi belirlenmistir.
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1. INTRODUCTION

In parallel with the advancement of technology worldwide, the expectations of individuals have changed, leading
to changes in the economic and social structures of countries. The development of countries' economies and
social structures is possible through the widespread promotion of entrepreneurial activities. As Romer (1986)
and Lucas (1988) have noted, entrepreneurial activity contributes to economic growth as a catalyst for
disseminating knowledge, increasing competition, and bringing diversity to the economy.

Entrepreneurship, a concept as ancient as human history itself, has undergone various stages over the millennia
in response to the needs and expectations of people from ancient times to the present. In the early 18th century,
Richard Cantillon, who first introduced entrepreneurship in economic literature, defined an entrepreneur as
someone who buys and sells goods or services for a price, encompassing both the inputs and outputs of
production (Tosunoglu, 2003: 4-5). John Baptiste Say, in classical economics, extensively addressed the concept
of entrepreneurship, arguing that economic development is directly proportional to entrepreneurial activity
(Peneder, 2009; 80). Austrian economist Joseph Schumpeter, meanwhile, reinterpreted entrepreneurship, laying
the groundwork for the idea that remains relevant today (Cetindamar, 2002: 35). In the contemporary context,
entrepreneurship is not solely about creating something new, but also about fostering innovation by reshaping
existing paradigms or adopting approaches that enable transformation (Fossatti, 2021: 3). In this context,
entrepreneurs can consider a broader range of social and environmental values, beyond purely financial goals

that dominate linear logic, by taking into account the impacts on nature and other stakeholders (Anand, 2021).

At the beginning of the 21st century, the world entered a period of rapid change, during which all concepts began
to be affected and shaped. In this process, entrepreneurship diversified into subcategories, and the desires and
expectations of entrepreneurs also evolved. Now, beyond just having an innovative idea, the creative
commercialization of that idea and its subsequent sustainable scalability have become increasingly important.
Especially in this period, the role of universities has begun to be seen as a significant source of economic growth
in the innovative context, providing knowledge (technology). In line with this, universities have adopted the
definition of entrepreneurial universities, contributing to economic impacts through the creation, attraction, and

retention of talented human capital and entrepreneurs (Bramwell & Wolfe, 2008).

Just as noted by Clearly (2002), universities now play a role that goes beyond the narrow economic and technical
approach shaped by intermediary units such as technology transfer and regional development offices, spin-off
companies, and science parks. Universities, research institutes, industry, and government increasingly recognize
the importance of collaboration in science and technology to promote sustainable industrial, economic, and
social development. Particularly, education and innovation in engineering, science, and technology play a crucial
role in bridging the gap between developed and developing countries (Lalkaka, 2005: 2) Universities have
increasingly expanded their roles beyond traditional teaching and research, promoting local development

through innovative activities that generate economic, social, and cultural value (Thomas et al., 2021).
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In line with this, incubation centers, which initially undertook the task of providing entrepreneurs with central
infrastructure and office spaces in their early years, have expanded the scope of services they offer to
entrepreneurs over the years. Nowadays, incubation centers are seen as a contemporary business model
worldwide, facilitating the commercialization of ideas, the growth of ventures, and the development of their
respective regions through their evolving financial structures (Lalkaka, 2001: 6). This change is viewed as a
leveraged effect in fostering the commercialization of entrepreneurs' ideas, the expansion of ventures, and the

development of the region they are located in (Suk & Mooweon, 2006: 30).

The concept of university-based incubation centers is a multidimensional collaborative effort, thus making it a
subject of interdisciplinary studies from various fields. Therefore, there is a need for comprehensive studies that
synthesize the findings of previous research. For this reason, bibliometric measurement technique is preferred

in this study.

The concept of entrepreneurship has become a determining factor for the socio-economic development of
modern societies. Progress is now measured by the prevalence and effectiveness of entrepreneurial activities
within a society. As entrepreneurial activities become increasingly critical worldwide, the stages preceding the
commercialization of an idea are of vital importance for the long-term success of entrepreneurship. In this
context, university-based incubation centers, which focus on developing the entrepreneurship ecosystem,
emerge as significant elements that not only contribute to the generation of new knowledge and human capital

but also support the entrepreneurial spirit (Ozdogan, 2016).

This study conducts a systematic literature review focusing on university-based incubation centers (UBISs),
utilizing bibliometric analysis of 165 studies identified in the Web of Science. The review aims to provide a
comprehensive overview of the past, present, and future of UBIs, while also offering a framework that

encompasses the theoretical foundations of this field.

The literature predominantly examines UBIs through the lens of their benefits, such as access to university
knowledge and resources, entrepreneurship training, and mentorship support (Audretsch, 2014; Cetindamar,
2002). This aligns with theoretical frameworks emphasizing UBIs' role as a "bridge" within the entrepreneurial
ecosystem and highlighting their position in the "triple helix" model of innovation (Etzkowitz & Leydesdorff,
2000).

However, this dominant perspective often overlooks potential drawbacks and criticisms of UBIs. Some research
suggests that their focus on commercialization may marginalize alternative models like social entrepreneurship
(Nicholls, 2010) or detract from universities' core missions of teaching and research (Pappas, 1997).
Additionally, concerns have been raised about UBIs potentially threatening academic freedom and autonomy
(Slaughter & Leslie, 1997).
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This study aims to provide a broader, more critical perspective by comparing different theoretical perspectives
on UBIs (e.g., resource dependence theory, network theory, institutional theory) and the critiques they raise. By
highlighting both positive and potentially problematic aspects, this research seeks to shed light on the future

development of UBIs.

This study contributes significantly to the understanding of UBIs in the modern world, offering valuable insights
into how startups can survive and thrive, and how these centers can actively contribute to their development.
The insights gleaned from this study are invaluable not only for scholars seeking to advance academic discourse
but also for practitioners in the business world, guiding both academia and industry towards a more informed,

efficient, and startup-focused future.

A key finding of this study is the identification of UBIs as a crucial bridge in the context of digital transformation
and as a means to better understand the complex landscape of startups. From this perspective, UBIs emerge as
significant tools in the development of entrepreneurship, revealing nuanced aspects that may be overlooked in
the broader startup ecosystem.

Using bibliometric research methodology, this study analyzes developments in the literature related to UBISs,
identifying trends and potential future research topics. This approach allows for a comprehensive and systematic
examination of the rapidly evolving field of UBI research, synthesizing existing knowledge, identifying gaps,
and suggesting future research directions as the startup ecosystem continues to evolve.

The bibliometric characteristics of articles published on university-based incubation centers in the Web of

Science (WoS) database are examined. In this regard, the following research questions are addressed:

RQ1: How has the trend of studies and citations on university-based incubation centers evolved over time?
RQ2: In which fields are studies on university-based incubation centers conducted?
RQ3: Who are the authors with high relationship strength in studies on university-based incubation centers?

RQ4: What are the most researched keywords in studies on university-based incubation centers?

2. UNIVERSITY-BASED INCUBATION CENTERS

Global and dynamic competitiveness has emerged as a revival of the higher education system, alongside the
superiority of human resources, high standards of quality research, creativity, innovation, and entrepreneurship,
coupled with cost and productivity efficiency (Mok, 2005: 540). Building upon this, universities have undergone
profound changes to adapt to the new developments worldwide, becoming significant instruments of economic
development in the knowledge-based economy (Wissema, 2014: 1). Universities, which were once solely
focused on knowledge production (Bruneel et al., 2010: 860), have now shifted their focus to new missions
aimed at societal development and economic growth (Schulte, 2004: 187). In this regard, Audretsch (2014),

evaluating the shift of universities towards a more facilitating and entrepreneurially encouraging direction, also
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underscores their significant role as institutions that produce and disseminate knowledge (Kirby, 2005: 561).

Over the past few decades, universities have undergone a transformation in their core activities to structure
entrepreneurial ecosystems with the aim of providing multiple employability alternatives such as self-
employment, academic entrepreneurship, or entrepreneurially-minded employees (Audretsch, 2014: 315). In this
regard, universities have emerged with the entrepreneurial university model as part of the economic and social
development process, in addition to their traditional education and research activities (ArroyoVazquez et al.,
2010: 65).

In this context, an entrepreneurial university is defined as a university that simultaneously performs three core
activities: teaching, research, and entrepreneurship, while also providing an adequate educational environment
(Guerrero & Urbano, 2012: 57). Since the recognition of the "Batavia Industrial Center,” founded by Joseph
Mancuso in Batavia, New York, in 1959, as the world's first business incubator (Albert & Gaynor, 2000: 7),
incubators worldwide have become widespread, adopting different names and practices for various purposes
(Aernoudt, 2004: 128). Especially since the 1980s, incubators have undergone several stages of evolution,
leading to their classification into first-generation incubators, university-based incubation centers second-

generation incubators, third-generation incubators, and fourth-generation incubators (Soy, 2015).

Incubators, which emerge as structures aiming to accelerate the development of new entrepreneurs and
subsequently enable them to stand on their own feet (Ozdogan, 2016: 116), are generally defined as facilities
that provide shared office working spaces to entrepreneurs and offer strategic and value-added monitoring and
business consultancy (Hackett & Dilts, 2004: 58). According to Pappas (1997), who defines incubators as a
dynamic process aimed at nurturing and supporting emerging commercial enterprises or individuals, they are
structures that help young firms survive and grow during their most vulnerable initial period, when they are most
susceptible to failure. These structures nurture young firms to help them weather the challenges of infancy and
thrive. With a network comprising individuals and organizations such as university communities and industry
connections, which are professional service providers (Hackett & Dilts, 2004: 57), incubators facilitate the
development of supportive systems and provide conducive conditions for enterprises to successfully survive
(Lumpkin & Ireland, 1988: 60).

Since the 1980s, with the impact of globalization, universities' traditional roles of fulfilling research and
education functions have undergone a transformation, evolving into centers for supporting innovation and
enhancing economic development through knowledge transfer (Youtie & Shapira, 2008: 1189). Among the
various types of support, university-based incubation centers have gained prominence (Grimaldi & Grandi,
2005: 114), assuming a role in supporting the development of research and technology-based firms established
within or around university campuses. In this regard, university-based incubation centers established institutions
embraced by governments, support and nurture spin-offs and small to medium-sized enterprises during their

development and growth stages, contributing to the economy (Studdard, 2006: 77). Many incubators worldwide
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receive support from universities. Particularly, university-based incubation centers, which have become an
increasingly prevalent trend in the development of incubators, offer more extensive support to entrepreneurs
compared to other incubator programs (Culkin, 2013: 637). University-based incubation centers, not limited to
serving entrepreneurs alone, possess robust infrastructure in terms of human expertise, financial resources, and

strategic locations, enhancing innovation and commercialization (Chandra et al., 2012).

3. METHODOLOGY

The bibliometric analysis method was preferred in this study due to its ability to evaluate the structure and
dynamics of the research field at a macro level. Data obtained from bibliometric analysis were subjected to
various analysis techniques using the VOSviewer 1.6.16 software.

When selecting the database for the study, criteria such as the number of journals containing articles on
university-based incubation centers, ease of access to the database, availability of data download in a file format
compatible with bibliometric analysis software packages, and the ability to provide desired filtering to answer
research questions were considered. Based on these criteria, the Web of Science (WoS) database was chosen
(Giirler, 2022).

Within the scope of bibliometric analysis, citation analysis, co-citation analysis, bibliometric coupling, and co-
occurrence analysis were conducted. No filtering was applied between categories to determine trends and
tendencies in the literature on University-Based Incubation Centers in WoS. Taking all categories into account,
it was observed that a total of 165 publications were made between 2000 and 2024 as of March 27, 2024.

The evaluation of publications on university-based incubation centers obtained from WoS was conducted using
bibliometric analysis methods. Publication information obtained from WoS was analyzed using bibliometric
analysis techniques, including citation analysis, co-citation analysis, bibliometric coupling, and co-occurrence

analysis.
In order to observe the literature on university-based incubation centers in the study, a search was first conducted

based on keywords, subjects, titles, and abstracts. As seen in Figure 2 (a) and (b), it was determined that the

concept was studied in 165 publications across different disciplines.
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Figure 2 (a) and (b) indicate that university-based incubation center is an evolving concept in various disciplines,
including business, business finance, and industrial engineering. However, to understand how the concept has
evolved across all disciplines, no narrowing down has been applied to the categories. In this context, to observe
the development trend of literature on university-based incubation centers across all disciplines, the study utilizes
VOSviewer 1.6.16 software to conduct bibliometric analysis methods such as citation analysis, co-citation

analysis, and co-occurrence analysis, and the findings of the research are presented.
3.1. Findings Related to the Research (RQ1, RQ2)

In the Web of Science (WOS) database, publications related to "University-Based Incubation Centers" are
observed. Filtering was not applied to see how the concept of university-based incubation center is trending in
the literature across all categories in WOS. As a result, 134 articles, 24 proceeding papers, 8 reviews, and 4 early
access studies on University-Based Incubation Center were identified, totaling 170 studies. The distribution of
these studies in WOS is shown in Figure 3.
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During the querying stage of the University-Based Incubation Centers studies in WQS, it is observed that there
are 170 publications related to the field of university-based incubation centers across all categories. Since all
categories were considered in the study, disciplines ranging from water resources to ecology and
multidisciplinary science were included. It is noted that 51 studies focusing on university-based incubation
center in the fields of management, leadership, strategic management, human resources management, operations
management, marketing management, financial management, information technology management, and
entrepreneurship were published in the "Management™ journal. Additionally, 6 studies focusing on university-
based incubation centers in the field of computer science and information systems were published in the

"Computer Science Information System" journal.

The "Computer Science Information System™ journal primarily focuses on technology-oriented topics such as
Data Mining, Data Analytics, Artificial Intelligence, and Machine Learning. However, in recent years, the
contributions of universities to entrepreneurship and technology have also become notable. The increasing
importance of university-based incubation centers has led to diversification in research in this field. Nowadays,
it has become inevitable for universities to focus on commercializing technology-based ideas through
collaboration with the business world. Therefore, leveraging the experiences and knowledge accumulated by

universities in this area is crucial.

As shown in Figure 3, it is evident that publications in the management and business fields largely dominate the
relevant literature. To observe the trend of publications over the years, Table 1 presents the data obtained from
WoS. Compared to journals covering other topics, the publication rate of the "Computer Science Information

System" journal in this field is relatively low, yet promising.

To understand the trend of studies related to University-Based Incubation Centers, the distribution of citation
numbers over the years is depicted in Figure 4.
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Reference: (Web of Science (WOS), March 29, 2024).

https://a8f59890210bh2a36cc265¢34c80a801c14e01d5.vetisonline.com/wos/woscc/citation-
report/fa2722c3-07ec-4a89-8540-d58053236013-da692e42?page=1&sort=sort-group-background-
citingcount

Figure 4 provides the citation distribution of publications related to university-based incubation centers in WOS
over the years across all disciplines. When examining the citation and publication distribution between 2000 and
2024, it is observed that there was a noticeable increase in both publications and citations, particularly starting
from 2009. However, while there is an increase in citations between 2016, 2020, 2021, and 2022, it is noteworthy
that there is not a significant increase in the number of publications during the same period. Especially, the
dramatic increase in citations in 2022 and the reasons behind the increase in citations between 2020 and 2022,
which follow a similar growth rate in publications, need to be further investigated through co-citation analyses

to understand the reasons behind these trends.

3.1.1. Findings on citation analysis and co-citation networks (RQ3)

Breaks in publication and citation increases between 2019 and 2022 regarding university-based incubation
centers are highlighted in Figure 2. In order to identify publications that could cause these breaks, Table 1

provides information on authors, publications, and citations.

Table 1. Distribution of Publications and Citations on University-Based Incubation Centers Between
2020-2024 Years
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As seen in Table 1, the studies with the highest citations in the relevant field are respectively Markman (2005),

Kohler (2016), and Spender (2017). This observation is further supported by Figure 5, which presents the

publications citing university-based incubation centers between 2018 and 2024.
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Figure 5. Bibliometric Matching of Studies on University-Based Incubation Centers in the
Entrepreneurship Ecosystem

In Figure 5, references to other studies related to Markman

(2005), Kohler (2016), and Spender (2017) are
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provided. The main reason for universities to act as an economic driving force in the development of startups
and the commercialization of ideas is highlighted. Clark (2001) defines universities as institutions with unique
genetic characteristics and developmental trajectories predicted by their general tendencies and social
commitments. Rosan (2006) expresses universities as indispensable elements in increasing knowledge levels
within society and raising living standards by stimulating increased production of goods and services as a result
of economic development. Consequently, with the transformation and change experienced across all sectors of
society starting from the Industrial Revolution, the role of universities has expanded. It directly influences the
success of startups when universities, acknowledged as technology providers (Guerrero and Urbano, 2012),
effectively transfer technology to entrepreneurs. In this context, it can be considered that Markman (2005)
extensively addresses the reasons underlying the success of university-based incubation centers and technology
parks, while Kohler (2016) discusses corporate innovation to reshape the business models of startups, focusing
on internal innovation to enable companies to capture agility by shedding inertia over time. Additionally,
Spender (2017) is presumed to examine the role of startups in open innovation processes and conduct a literature

review in this area.

3.1.2.  Findings regarding co-occurrence analysis and co-occurrence networks (RQ4)

Detection of focal points in studies related to university-based incubation centers can be observed through
citation and publication analyses. Figure 6 displays the clusters of studies obtained from the co-occurrence
analysis of all 165 studies on university-based incubation centers in various categories in WOS.
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Figure 6. Co-occurrence Analysis of University-Based Incubation Centers

As indicated in Figure 6, the focal points of the studies related to university-based incubation centers include
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entrepreneurship, startups, business incubator, and new firm creation concepts. According to the co-occurrence
analysis of publications in WOS, although an attempt was made to create a study cluster related to the concept,
the concepts within each color scale have not been clustered due to their interaction with the concepts in the
other color scales and their interchangeable nature, but evaluated based on colors. In this context, 5 color scales

stand out in Figure 6.

As depicted in Figure 6, the red color scale, focusing on accelerating the commercialization and scaling of an
idea; the blue cluster scale, focusing on the interaction of corporate entrepreneurship with internal company
performance; the purple cluster scale, similar to the purple cluster, focusing on incubation centers, incubation
center management, and incubation center strategy, preparing the ground for the development and growth of
ventures; the yellow cluster scale, focusing on the impact and performance of the incubation center, and
successfully commercializing the processes of an idea; the green cluster scale, focusing on innovations and the

role of accelerators in ventures, by centralizing ventures that have reached a certain stage, stands out.
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Figure 7. Co-Occurrence Analysis of University-Based Incubation Centers

As shown in Figure 7, a visual representation of co-occurrence analysis of publications related to university-
based incubation centers in the Web of Science (WOS) is presented. This analysis is based on the high-scoring
studies in terms of citation, interconnectedness, and bibliographic similarity. The evaluation encompasses the
concepts found in WOS publications between 2018 and 2024. In 2018, publications associated with
entrepreneurship, firm growth, management, technology transfer, scale-up, and business incubators are

prevalent. Towards the end of 2018 and the beginning of 2020, there is a focus on startups, incubators, business
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incubator, and business incubator performance. In 2022, the interaction between startup, incubator, accelerator,
and academic entrepreneurship is emphasized. From late 2022 to the present, the literature predominantly
explores the relationship between entrepreneurship and startups, with a focus on university-based incubation
centers, entrepreneurship education, and ventures. To better understand the distinct patterns in these
developments, a point-by-point evaluation based on years regarding university-based incubation centers could
be beneficial. In other words, analyzing the networks individually through co-occurrence analyses, as depicted

in Figure 8 (a), (b), and (c), would be necessary.

As emphasized in Figure 7 and Figure 8, the literature intersecting startups, incubators, and accelerators in 2020
indicates a structuring focus. Particularly within the entrepreneurship ecosystem, there is a noticeable academic
interest in entities such as incubators, accelerators, and venture capital that play significant roles in the realization
of ideas. These concepts are regarded as facilitating entrepreneurship processes and contributing to the

successful survival of ventures.
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Figure 8 (a). Co-Occurrence Analysis of Entrepreneurship-Oriented Studies

In Figure 8a, it can be observed that the concepts of business incubator, incubators, and technology transfer
intersect within the entrepreneurship domain. Additionally, concepts such as firm growth and management,
which are associated with entrepreneurship, are also within the entrepreneurship cluster but appear to be at a

greater distance.
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Figure 8 (b). Co-Occurrence Analysis of Startups and Business Incubator Oriented Studies

In Figure 8D, startups are positioned at the center of the cluster, with the intersecting concepts of incubators and
business incubator, which play a crucial role in the development of startups. It can be observed that the concepts

presented here are interrelated with each other.
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Figure 8 (c). Co-Occurrence Analysis of Incubator-Oriented Studies

In Figure 8c, it is observed that at the intersection of the entrepreneurship and startup clusters, the center is
occupied by the concept of incubator, and the incubator concept is equally related to both startups and
entrepreneurship, as well as university-based incubation centers and technology transfer, indicating mutual

reinforcement among these concepts.
To observe the distribution of publications contributing to conceptual linkages in the literature of university-

based incubation centers at the country level, Figure 9 presents a co-occurrence analysis of countries related to

university-based incubation centers.
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Figure 9. Co-occurrence Analysis of Countries Related to University-Based Incubation Centers

In recent years, there has been a notable increase in academic interest in university-based incubation centers.
Particularly in 2020, 2021, and 2022, this increase has become more pronounced compared to previous years,
as visually confirmed through various figures and tables. For instance, while publications in 2018 primarily
originated from countries with advanced capital markets such as the United States, Japan, France, and Singapore,
from 2020 onwards, these publications shifted towards emerging economies like Brazil, Italy, Spain, and Russia.
Contributions from countries such as Austria, Indonesia, and Saudi Arabia were observed between 2022 and
2024, indicating a dynamic shift influenced by dynamic business environments and opportunities presented by

developing economies.

The literature on university-based incubation centers is extensively documented in major databases such as Web
of Science (WOS), focusing on publications in management and business disciplines. Bibliometric studies have
deeply analyzed the publication history and academic impact of these centers, presenting collaboration networks
and citation data. The results of these studies emphasize the scientific significance and impact of university-
based incubation centers. For example, pioneering work by Markman (2005) extensively describes the success

factors of these centers and the new opportunities they offer for entrepreneurs.

Developing economies offer increased opportunities for new ventures and innovation, attracting entrepreneurs
and investors alike. University-based incubation centers have become a crucial part of this ecosystem by

providing entrepreneurs access to necessary resources and support.

Dynamic and evolving business environments tend to be more receptive to innovation and new ideas, thereby
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increasing interest in the programs and services offered by university-based incubation centers. Advanced capital
markets facilitate easier access to finance for ventures, contributing to the development of entrepreneurship.

University-based incubation centers can facilitate this process by connecting entrepreneurs with investors.

Publications on university-based incubation centers encompass a wide range of disciplines in management
journals. This interdisciplinary approach helps us understand their operations and evaluate their socio-economic
impacts. Literature covers various disciplines such as management, leadership, strategic management, human
resources management, operations management, marketing management, financial management, information

technology management, and entrepreneurship, addressing contributions of these centers.

However, there are significant gaps in research on university-based incubation centers that need attention.
Particularly, there is a need for comparative analyses of these centers across different countries and
investigations into their long-term impacts. Additionally, more qualitative research is needed on the internal
operations of university-based incubation centers and their effects on entrepreneurs. Research on the long-term
effects and sustainability of university-based incubation centers is also necessary. Furthermore, the potential
disadvantages and limitations of these centers should be critically examined.

In conclusion, university-based incubation centers emerge as significant tools for promoting entrepreneurship
and fostering innovation. The increasing interest in these centers in recent years underscores the need for further

development in research and practices in this field.

Future research can offer new perspectives by conducting more in-depth studies on how these centers operate in
different geographical contexts, their impact on developing economies, and their long-term sustainability.
Additionally, critical examination of the potential disadvantages and limitations of these centers is essential.

Moreover, to observe developments in the university-based incubation center literature, a bibliometric study was
conducted using publications in the fields of management and business available in WOS, focusing on
collaboration networks and citation analyses. Evaluations of research findings will be discussed in detail in the

conclusion section.

4. CONCLUSION

University-based incubation centers present an important conceptual framework at the intersection of
entrepreneurship, accelerators, and incubators. In our study, a bibliometric analysis was conducted based on 165
publications across all disciplines in the Web of Science database. The limitation of this study lies in its reliance
on publications up to March 2024, with limited data available for 2024. The analysis of relevant studies reveals
an increasing interest in the concept of university-based incubation centers between 2020 and 2022. These

centers play a critical role in the development of the entrepreneurial ecosystem.

The level of economic development of a country is directly proportional to the level of development of its
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entrepreneurial ecosystem. Particularly, the transition of the United States from an industrial society to an
information society, and the rapid spread of this transformation to European countries, has made support
structures such as incubation centers necessary for the survival of enterprises, which form the backbone of
developed economies. The increasing demand in entrepreneurship and innovation fields has heightened interest

in incubation centers that act as bridges from the idea stage to the commercialization stage.

In the late 2010s, rapid technological advancement significantly contributed to the transformation of universities
into entrepreneurial universities and underscored the role of university-based incubation centers. An analysis of
publications and citations related to university-based incubation centers across countries shows that in 2018,
publications were particularly concentrated in the United States, which aligns with state policies and incentives
aimed at developing the entrepreneurial ecosystem. However, between 2020 and 2021, there was a shift towards
developing economies where entrepreneurship began to emerge more prominently. Regarding digital
entrepreneurship, the distribution of publications and citations across countries indicates a concentration in
Germany in 2019, driven by state policies and incentives leading the way in digitalization and technological
advancements. However, from 2020 to 2021, there was a transition towards countries that adapted to
technological advancements later but encouraged the establishment of entrepreneurship centers and were open
to technological investments. A rapidly evolving literature, especially with significant progress in the ecosystem
approach from 2018, has been observed. The increasing interest in accelerator-incubator interactions, startup-
incubator relationships, and university-based incubation centers between 2018 and 2020 indicates a rapid
development of the concept.

In this context, university-based incubation centers in different countries can be examined. For example, in the
United States, the Stanford Incubation Center, MIT Entrepreneurship Lab, and Berkeley Entrepreneurship
Center stand out. Projects such as Google, which started at Stanford, showcase the impact of these centers. The
MIT Entrepreneurship Lab has produced many successful ventures that have secured significant positions in the
tech world. The Berkeley Entrepreneurship Center offers extensive support to students and researchers,

facilitating the commercialization of innovative ideas.

In Europe, the European Entrepreneurship Center (Brussels), the Cambridge Incubation Center (United
Kingdom), and the Munich Entrepreneurship Center (Germany) are prominent. The Brussels center provides
robust support to entrepreneurs across the continent. The Cambridge Incubation Center has fostered strong
ventures, particularly in biotechnology and information technology. The Munich Entrepreneurship Center
enhances Germany's leadership in digitalization and technological advancements. Significant examples are also
found in developing economies. The INSEAD Entrepreneurship Center in Singapore serves as a key
entrepreneurial hub in Asia, producing globally successful ventures. The Kadir Has University Incubation Center
in Turkey supports local and regional entrepreneurs. The Ashoka Incubation Center in India promotes social
entrepreneurship, offering innovative solutions to social problems. Successful entrepreneurial stories highlight

the tangible contributions of university-based incubation centers. For instance, Google, which began at Stanford

o1



University, has grown into one of the Targest technology companies globally. Dropbox, emerging from the MIT
Entrepreneurship Lab, provides a widely used file storage service worldwide. DeepMind, founded at Cambridge

University, achieved significant success after being acquired by Google.

Policy recommendations to enhance the effectiveness of university-based incubation centers are crucial.
Increasing government financial support, strengthening physical and digital infrastructure, and developing
mentorship and training programs provided by experienced entrepreneurs and business leaders are key areas for
improvement. These recommendations can help incubation centers reach more entrepreneurs and enhance their
knowledge and skills. Conducting a comparative analysis of university-based incubation centers across different
countries or types can provide valuable insights into their effectiveness. For example, examining the differences
and similarities between incubation centers in the United States and Europe can be illuminating. Analyzing the
distinctions between incubation centers in developed and developing economies, in terms of government

support, infrastructure, and entrepreneurial culture, can help identify effective models and approaches.

Finally, collecting primary data through surveys or interviews with entrepreneurs and managers who use
university-based incubation centers can offer valuable insights into their perceptions and effectiveness. Surveys
and interviews can enhance the robustness and reliability of your study. These practical examples and
recommendations will increase the practical contribution of your study and improve its chances of being

published in a peer-reviewed journal.
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