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0z

Dijital doniisiim, bireylerin bilgiye erisim bi¢imlerini, medya aligkanliklarin1 ve siyasal tutumlarini
koklii bigimde doniistiirmektedir. Sosyal medyanin yayginlagsmasi bilgi akisin1 hizlandirirken bireyleri
stirekli uyarima maruz birakarak biligsel yorgunluk ve zihinsel tiikenmisligi artirmaktadir. Bu galigma,
dijital doniistimiin ve sosyal medya kaynakl biligsel yiiklenmenin genglerin siyasal ilgisi, giiven algis
ve apati egilimleri iizerindeki etkilerini incelemektedir. Karma yontemli arastirma, Isik Universitesi
ogrencileriyle yapilan dort odak grup gorlismesi ve 320 katilimcili anket verisine dayanmaktadir. Nitel
analiz, sosyal medya kullaniminin apatetik egilimleri tetikledigini, bilgi dogrulama siire¢lerini
zayiflattigin1 ve gliven eksikligini derinlestirdigini gostermektedir. Nicel analiz, bilgi ylikiiniin sosyal
medya yorgunlugunu artirarak sikilganlik aracilifiyla politik algilar1 bicimlendirdigini gostermektedir.
Sikilganlik, komplocu egilimleri giiclendirirken popiilist yonelimleri de kismen etkilemektedir.
Bulgular, algoritmik yonlendirme ve dezenformasyon etkileri karsisinda dijital medya okuryazarliginin,
bilissel ytikii azaltip demokratik kapasiteyi gliglendirmede kritik oldugunu gostermektedir.

Anahtar Kelimeler: Dijital doniisiim, biligsel yorgunluk, sosyal medya, siyasi ilgisizlik, apati.

ABSTRACT

Digital transformation is reshaping how individuals access information, consume media, and form
political attitudes. While social media accelerates information flows, it also exposes users to constant
stimulation, intensifying cognitive fatigue and mental exhaustion. This study examines how digital
transformation and social media—induced cognitive overload affect young people’s political interest,
trust, and apathy. Adopting a mixed-methods design, the research draws on four focus group interviews
and a survey of 320 Isik University students. Qualitative findings show that intensive social media use
fosters apathy, weakens verification, and deepens distrust. Quantitative analyses confirm these patterns:
information overload heightens social media fatigue, which amplifies boredom and shapes political
perceptions. Boredom strongly predicts conspiratorial thinking and modestly increases populist
leanings. Overall, the results underscore the importance of digital media literacy in reducing cognitive
strain, countering misinformation, and strengthening democratic resilience.

Keywords: Digital transformation, cognitive fatigue, social media, political indifference, apathy.

! Isik Universitesi, Uluslararasi Iligkiler Boliimii, doga.albasar@jisikun.edu.tr, ORCID: 0000-0001-8420-3574
2 Isik Universitesi, Uluslararasi Iligkiler Boliimii, seda.demiralp@jisikun.edu.tr, ORCID: 0000-0003-1534-8029
3 Marmara Universitesi, Uluslararasi iliskiler Béliimii, fatmanur.parlak@marmara.edu.tr, ORCID: 0000-0002-
9952-6752
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1. Girig

Dijital doniisiim, bireylerin bilgiye erisim bi¢imlerini, medya tiiketim aligkanliklarini ve
siyasete iliskin tutumlarmi kokli bigimde déniistiirmiistiir. Ozellikle 2007 sonras1 akilli
telefonlarin yayginlagsmasi ve sosyal medya platformlarinin giindelik yasamin ayrilmaz bir
parcgasi haline gelmesi, haber alma, bilgi edinme ve siyasete katilim siireglerinde radikal bir
degisim yaratmistir. Bu degisimle birlikte de bireylerin karar verme mekanizmalarinda sosyal
medya Onemli bir konuma gelmistir. Geleneksel medyanin editoryal siizgecinden gecen
iceriklerin yerini, algoritmalar tarafindan yonlendirilen ve kullanici tercihlerine gore filtrelenen
bilgi akislart almistir. Bu yeni bilgi ekosistemi, bilgiye erisim hizin1 artirirken, igeriklerin
homojenlesmesine, yanki odalarinin olusmasina ve ortak dogruluk anlayisinin erozyona
ugramasina neden olmaktadir. Boylece bireyler, kendi diisiincelerini pekistiren igeriklerle
cevrili bir dijital ortamda hareket etmekte; bilginin dogrulugu ve giivenilirligi konusunda artan
bir belirsizlikle kars1 karsiya kalmaktadir. Bu durum, komplo teorilerinin ve yanlis bilginin daha
genis kitlelere ulagsmasini1 kolaylagtirmakta, ayn1 zamanda bireylerin elestirel ve analitik

diistinme becerilerini zayiflatmaktadir.

Sosyal medya platformlarinin sundugu hizli ve siirekli bilgi akist cazip olmakla birlikte,
bireyleri siirekli uyarima maruz birakarak bilissel yorgunluk ve zihinsel tiikenmislik
yaratmaktadir. Literatiirde “social media fatigue” olarak adlandirilan bu olgu, dikkat
dagimikligi, zihinsel berrakligin kaybi, elestirel diisiinmenin zayiflamasi ve karar verme
stireclerinin  yiizeysellesmesiyle iliskilendirilmektedir. ~ Arastirmalar, sosyal medya
algoritmalarmin kullanicilar1 6fke, kaygi ve cosku gibi yiliksek uyarimli duygulara dayali
iceriklere yonlendirdigini gdstermektedir. Bu slireg, siyasetin igerik boyutundan ¢ok
performatif yoniine odaklanilmasina yol agmaktadir. Giiniimiizde segmenler, siyasi liderlerin
politik vaatlerinden ¢ok hitabet giiciine, gorsel sunumuna ve sosyal medyadaki goriintirliigiine
onem vermekte; bu durum siyasal ilgisizligi, giiven erozyonunu ve siyasetten soguma ve

siyasete ilgisizlesmeyi, yani siyasi apatiyi beslemektedir.

Bu baglamda bu calisma, dijital doniisiimiin 6zellikle sosyal medya kullanimi araciligiyla
bireylerin siyasal tutumlarini nasil doniistlirdiiglinii incelemeyi amaglamaktadir. Bu ¢alismanin
temel varsayimi, sosyal medya kullaniminin bireylerin yalnizca bilgi edinme siireglerini degil,
aynit zamanda bilissel ve duygusal durumlarini da sekillendirdigi ve bu siireglerin siyasal
tutumlarin1 dolayli bigimde etkiledigidir. Caligmada bilgi yiikii, sosyal medya yorgunlugu ve
sikilganlik gibi biligsel ve duygusal siireglerin, bireylerin politik alg1 ve yonelimleri tizerindeki

etkileri aragtirilmistir. Arastirma, karma yOntem yaklagimiyla yiiriitiilmiis; gilincel literatiir
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taramasinin yani sira odak grup goriismeleri ve anket uygulamalariyla saha verisi toplanmaistir.
Isik Universitesi 6grencileriyle dort farkli odak grup goriismesinden elde edilen nitel bulgular
ve 320 dgrencinin katilimiyla edinilen anket verileriyle desteklenmistir. Analitik diizeyde ise
dogrulayici faktor analizi (CFA) ve yapisal esitlik modellemesi (SEM) kullanilarak, dijital
medya kullanimina bagli siireglerin komplo egilimleri ve popiilist yonelimler iizerindeki etkileri
istatistiksel olarak test edilmistir. Boylelikle aragtirma, dijital doniisiim, biligsel yorgunluk ve
siyasal ilgisizlik arasindaki karmasik etkilesimleri hem kavramsal hem de ampirik diizlemde

ortaya koymay1 hedeflemektedir.

2. Dijitallesme, Sosyal Medya Yorgunlugu ve Siyasi Tercihler

Sosyal medya genel olarak yurttaglarin bilgiye erisimini ¢esitlendiren ve otoriter baglamlarda
dahi propaganda etkisini sinirlayan bir ara¢ olarak goriilebilmektedir. Howard ve Hussain
(2011) ve Stockman ve Gallagher (2011)’in arastirmalar1 sosyal medya sayesinde segmenlerin
yalnizca devletin sundugu resmi verilere bagl kalmadigini, glindelik deneyimlerinden ve yakin
cevrelerinden edindikleri bilgileri de kullanarak degerlendirme yaptiklarini ortaya koymustur.
Bu bulgu, daha 6nce Downs’un (1957) giindelik hayatta edinilen bilginin degerine ve Dahl’in
(1974) dogrudan deneyimin manipiilatif propagandaya diren¢ kazandirdigina dair klasik
saptamalariyla da Ortlismektedir. Enikolopov v.d.’nin (2011) Rusya iizerine arastirmasi ise
medya ¢ogullugunun ve giinliik yasantilardan gelen bilgilerin paylasildig alternatif iletisim
kanallarinin, devletin ikna kapasitesini sinirlayabildigini gdstermektedir. Bu baglamda sosyal
medya, yalnizca bir haberlesme araci degildir, ayn1 zamanda propaganda karsisinda yurttaglarin
kendi deneyimlerini dogrulamalar1 ve alternatif anlatilar gelistirmeleri icin bir zemin

sunmaktadir.

Sosyal medyanin bireyi Ozglirlestirici etkisi, bireylerin gilindelik pratiklerinden beslenen
bilgilerin merkezi bilgiyi denetleyici 6zelligiyle ilgili oldugu kadar, dijital haber kanallarinin
bilgi rekabetini artirarak otoriter rejimlerin propaganda iistlinliiglinii sinirlamasiyla da ilgilidir
(Rosenfeld ve Wallace (2024). Internet ve sosyal medya sayesinde siradan vatandaglar gibi,
bagimsiz gazeteciler ve sivil toplum kuruluslar1 da bilgi dolasimina katilabilmekte ve boylece

resmi sOyleme kars1 cogulcu bir iletisim ortam1 dogmaktadir (Stockmann ve Gallagher, 2011).

Ayrica, sosyal medya, yalnizca bilgiye erisimi ¢esitlendirmekle kalmamakta, ayn1 zamanda
yurttaglar arasinda bilgi akisin1 hizlandirarak kolektif farkindalik ve tepkinin olugmasina
katkida bulunabilmektedir (Howard ve Hussain, 2011; Shirky, 2011). Ozellikle kriz

donemlerinde, geleneksel medyanin aktaramadigi gelismeler bu mecralar araciligiyla hizla
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yayilabilmekte ve kamuoyunun olaylara aninda tepki vermesi miimkiin hale gelmektedir
(Stockmann ve Gallagher, 2011). Bu durum, sosyal medyay1 yalnizca bir haberlesme aract
olmaktan ¢ikararak, toplumsal 6rgiitlenme ve demokratik katilim i¢in 6nemli bir kolaylastirici
haline getirmektedir. Bu agilardan bakildiginda, sosyal medyanin toplumsal diyalogu genisleten
ve yurttaglarin siyasal katilim kapasitesini artiran bir kamusal alan iglevi gorebilmesi

miumkindir.

Fakat sosyal medyanin ve dijitallesmenin siyasi ve toplumsal etkileri baglaminda daha az
tartigilan ve daha dolayli olmakla birlikte ciddiye alinmay1 hak eden bazi risk unsurlar1 da
vardir. Bu anlamda bireylerin dijital cagda karsi karsiya kaldig1 en énemli sorunlardan biri,
maruz kalinan bilgi miktarindaki bas dondiiriicii artisla birlikte gelen biligsel yiiklenmedir. Bu
olgu, bireyin zihinsel kapasitesini asan bilgi akigina siirekli olarak maruz kalmasiyla
aciklanabilir. Biligsel yorgunluk (mental fatigue), 6zellikle sosyal medya gibi yiiksek tempolu
dijital ortamlarda kendini daha belirgin bicimde gostermektedir. Marcora v.d. (2009), bilissel
tiikenmisligi, bireyin 6znel enerji eksikligi, dikkat daginiklig1 ve karar verme siireclerindeki
yavaglama ile tanimlar. Ravindran v.d. (2014) ve Zhang v.d. (2016) gibi arastirmalar, sosyal
medya kullaniminin dikkat siireclerini zayiflattigini ve bilgiyi isleme kapasitesini diistirdiigiinii
gostermektedir. Benzer bicimde, Maier (2005) tarafindan kavramsallastirilan “zihinsel yiik”
(cognitive load) kavrami, bireyin kisa siireli hafizasinin {ist sinirlarini asan bir bilgi akisina
maruz kaldiginda yasadig1 biligsel gerilime isaret eder. Bu gerilim, 6zellikle sosyal medyada
sikca karsilasilan kisa, ¢carpici ve hizli igeriklerin etkisiyle daha da pekigsmektedir. Bu baglamda
bireyler, detayli analizden uzaklasarak sezgisel, yilizeysel ve duygusal karar alma siireclerine
yonelmektedir. Bright (2015) ve Fortes v.d. (2021), sosyal medya kullaniminin bireylerin karar
alma becerilerini olumsuz etkiledigini; bilgiye dayali diislinme siireclerinin yerini, hizli ve
tepkisel tercihlere biraktigini ileri siirmektedir. Dijitallesmenin yalnizca bilgiye erisimi
kolaylastirmakla kalmayip, diistinme bigimlerini de doniistiirdiigii fikri, Demiralp (2024)

tarafindan da desteklenmektedir.

Dijital yliklenmeye bagl biligsel yorgunluk biiyiik 6l¢iide sosyal medya platformlar: iizerinden
olusur. Bu platformlar, en ¢ok ilgi ve etkilesim toplayan igerikleri 6ne ¢ikaran algoritmik
siralama mekanizmalariyla bireylerin bilissel siireglerini sekillendirir. Ozellikle yiiksek
uyarimli duygular (6fke, kaygi, cosku) dikkat ¢ekiciligi artirdigi i¢in sistematik bigcimde tesvik
edilir (Demiralp, 2024).

Biligsel yorgunluktan tiireyen, fakat platform dinamikleri nedeniyle kismen farkli isleyen bir

olgu olarak sosyal medya yorgunlugu; siirekli bilgi bombardimani, bildirim ve etkilesim baskis1
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altinda elestirel islemeyi zayiflatir, daha sezgisel ve hizli tepkileri artirir. Bu kosullarda bireyler,
tutum ve kararlarinda daha g¢abasiz, duyguca yiiklii ipuclarina yaslanir; kisa stirede edinilen
veya iyi hissettiren ya da ofkeyi pekistiren bilgiyi tercih etme egilimi gii¢lenir (Vecchiato,

2019).

Sosyal medya kullaniminin siyasi etkileri incelendiginde ilk akla gelenlerden biri bu
platformlarda kullanilan algoritmalarin bireyleri yanki odalart (echo chambers) ve filtre
balonlar1 (filter bubbles) i¢ine ¢ekmesi ve bunun sonucu olarak bireyleri yalnizca kendi
goriiglerini pekistiren igeriklere yoneltmeleri ile ilgilidir (Pariser, 2011). Karsit goriislerle temas
azaldikga siyasi kararlar daha tepkisel hale gelmekte ve kutuplagsma artmaktadir (Waisbord,
2018; Harari, 2024).

Sosyal medyanin yarattig1 bir diger siyasi etki ise asir1 maruziyetin dogurdugu bilissel
tiilkenmislik ve bunun se¢menlerin siyasal taleplerini etkileme giiciinden ileri gelmektedir.
Siirekli uyarict igeriklere maruz kalan kullanicilar, dikkat kaynaklar1 tikkendikge kisa vadeli,
ylizeysel ve duygusal bilgilere yonelmekte; bu da popiilist ve otoriter liderlerin sdylemlerini
cazip kilmaktadir (Ahmed ve Rasul, 2023). Demiralp (2024), bu kosullar altinda bireylerin uzun
vadeli diistinme yetilerinin zayifladigini, siyasal kararlarin1 giderek daha fazla performansa,
gorsel sunumlara ve kisisel begenilere dayanarak verdiklerini belirtmektedir. Sonugta, rasyonel
tartisma zemininden ¢ok duygusal tepkilerin ve estetik algilarin 6ne ¢iktig1 bir siyasal iletisim
ortami belirmektedir. Bu egilim liderlerin sdylem igeriklerinden ¢ok gdrsel performanslarinin
one ¢ikmasi, sosyal medya kullaniminin artmasiyla dikkat daginiklig1 ve biligsel yorgunlugun
ylizeysel karar verme egilimini artirmasi ve komplo teorilerine ilginin biiyiirken nesnel bilgiye

ve uzmanliga duyulan giivenin zayiflamasi seklinde ortaya ¢ikabilmektedir (Vecchiato, 2019).

Sosyal medyanin siyasal arz yoniinde yarattigi1 donilisiim belki de en ¢ok, popiilist liderlere
benzersiz avantajlar saglamasindan ileri gelmektedir. Geleneksel siyasal iletisim kanallarinin®
yerini biiyiik 6l¢iide sosyal medyanin aldig1 giiniimiizde liderlerin toplumsal kitlelerle kurdugu
iligki farkli bir bi¢im kazanmistir. Moffitt (2016), popiilist liderlerin karmasik sorunlara basit,
duygusal ve performatif® ¢oziimler sunduklarini, bu sayede genis Kkitlelerin dikkatini

cekebildiklerini vurgular. Sosyal medyanin sagladig1 dogrudan erisim, liderlere hem geleneksel

4 Geleneksel siyasal iletisim kanallari; editoryal siizgegli birden-goga iletim hatlari olan basili basin ile radyo-
televizyon programlar1 ve bunlar1 besleyen parti-kampanya ¢iktilar, ticretli siyasal reklamcilik ve kurumsal/resmi
iletim hatlar1 olarak 6zetlenebilir (Bkz. Blumler ve Kavanagh, 1999; McNair, 2018).

5 Performatif (siyaset), liderlerin soziin otesine gegerek jest, durus, kiyafet ve mekéan/sahne diizeni gibi gorsel-
bedensel araglarla, medyatik bigimde sergiledikleri icralar iizerinden politikanin ‘yapilmasi’ olarak tanimlanir.
(Bkz. Moffitt, 2016).
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medya filtrelerini agsma hem de tabanlartyla aracisiz iletisim kurma firsati vermektedir. Bu
dogrudanlik, lider ile takipgileri arasinda kisisellesmis bir bag yaratmakta; siyasal mesajlarin
dogruluk ya da tutarliligindan ¢ok duygusal yogunlugunu 6ne ¢ikarmaktadir. Boylece popiilist
siyaset giderek igerikten ¢ok bigime dayali bir temsil mantigina oturmaktadir (Demiralp, 2024).
Jost (2017) ise bu doniisiimiin “giiclii adam (strongman)” tipi, karizmatik ve otoriter egilimli
liderleri avantajli konuma tasidigini savunmaktadir. Bu liderler, siyasal etkiyi ¢ogu zaman basit

gorseller, kisa mesajlar ve dramatik sahnelemeler iizerinden pekistirmektedir.

PR

Nihayet, bilginin iiretim ve dolagim siireglerinin degistigi dijital cagda, propaganda pratikleri
de doniisiime ugramistir. Geleneksel medyanin sinirlarimi asan sosyal medya platformlari,
otoriter rejimler i¢in hem denetimsiz hem de etkili propaganda araglarina doniismiistiir
(Rosenfeld ve Wallace, 2024). Farrell v.d. (2022), yapay zeka destekli dezenformasyon
kampanyalarinin, bireylerin gergeklik algisini tahrip edebilecek kapasitede oldugunu ortaya
koyar. Demiralp (2024) ise siradan bireylerin sosyal medya araciligtyla bu dezenformatif icerigi
yeniden lireterek, otoriter sdylemlerin goniillii tasiyicilar: haline geldiklerini vurgulamaktadir.
Ortak gergeklerin varligina ve erisilebilirligine olan inancin zayiflamasi, diinyanin bilinebilir
ve anlagilabilir olduguna dair inancin erozyona ugrayip, her alanda belirsizligin artmasi, bu
karmasa ortamina, gereginden basit agiklamalarla “is1k tutan” ve bireyleri belirsizligin yarattigi
rahatsizliktan kurtaran komplo teorilerini caziplestirmektedir (Alper v.d. 2021, Saglam 2020).
Bu noktada dijital medya okuryazarliginin artirilmasi ve bireylerin elestirel medya analiz
yetkinliklerinin gelistirilmesi, demokratik bilincin korunmasi ag¢isindan yasamsal Oneme

sahiptir.

Ozetle, arz ve talep dinamiklerinin kesismesi, sosyal medyanmn demokratik siyaseti
doniistiirmesinin temel mekanizmasini ortaya koymaktadir. Talep yoniinde, biligsel tiikenmislik
yasayan bireyler detayli analiz gergeklestirmek yerine hizli ve duygusal tatmin saglayan
sOylemlere yonelirken, arz yoniinde, popiilist liderler sosyal medyanin sundugu performatif ve
dogrudan iletisim araglarin1 kullanarak bu talebi karsilamaktadir. Bu ¢ift yonlii siire¢ komplo
teorilerine, popiilist sdylemlere yaslanan siyaset bigimlerini giiclendirme ve demokratik siyaseti
olumsuz etkileme riski agisindan daha yakindan incelenmelidir. Asagidaki arastirma, bu amaca

hizmet etmektedir.

3. Yontem

Metodoloji literatiirii giderek artan bigimde karma yontemlerin kullanilmasini desteklemektedir

(Edmonds ve Kennedy, 2017). Gerekge yalindir ¢iinkii nitel ve nicel yaklasimlar karsit degil,
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birbirini tamamlayan ve bir siireklilik hattina yayilan yontem aileleridir. Birinin giiglii yanlari,
digerinin sinirliliklarini telafi eder ve ortaya daha saglam, daha niiansl analizler ¢ikar (DeCuir-
Gunby, 2008: 125). Bununla birlikte, bazi1 yazarlar karma yontemlerin nitel arasgtirma yontemini
ikincil konuma ittigini 6ne siirmiistiir (Howe, 2004; Denzin ve Lincoln, 2005); ancak farkli
disiplinlerden pek ¢ok arastirmaci, karma tasarimlarin nitel aragtirmay1 tamamlayici olmaktan
da 6te kimi baglamlarda 6ncelikli kilabildigini savunur (Bkz. Mason, 2006; Sandelowski, 1996;
Oakley, 1998; 2000). Nicel ve nitel metotlarin birlikte kullanilmasini destekleyen bu normatif
ve pragmatik tartisma, calismamizin tasarim tercihlerini de belirlemistir. Bu nedenle, arastirma
karma yoOntem tasarimi g¢ercevesinde yliriitiilmiig; nitel boyutta odak grup goriismeleri
gerceklestirilirken, nicel boyutta anket verileri {izerinde ileri istatistiksel analizler
uygulanmigtir.® Bu sayede, karma yontem yaklagimi kullanilarak nitel ve nicel boyutlarin bir
araya getirilmesi, arastirma siirecinde veri toplama ve analiz asamalarinda ¢ok boyutlu bir

inceleme imkani1 sunmustur (Creswell v.d., 2006).

Nitel veriler, her biri 5 ila 8 katilimciyla, Isik Universitesi Emotics: Duygular ve Siyaset
Labaratuvari’nda gergeklestirilen dort odak grup goriismesinden elde edilmistir. Odak grup
goriismeleri yari-yapilandirilmis bigimde kurgulanmistir. Moderatoriin rolii olabildigince sinirl
tutulmus, yalnizca tartigmalari agmak ve gerektiginde yonlendirmek amaciyla asgari
miidahalede bulunmustur. Amag, katilimcilarin birbirlerinin yorumlarina tepki vermelerini ve
kendi giindelik deneyimlerinden hareketle tartismayr dogal akisinda siirdiirmelerinin
saglanmast olmustur. Tartismalar1 provoke etmek lizere bazi agilis sorulari yoneltilmistir.
Sorular, arastirma temalar1 dogrultusunda tartismayi tesvik etmek ve derinlestirmek amaciyla
yazarlar tarafindan olusturulmustur ve oturum sirasinda moderator tarafindan katilimcilara
yoneltilmistir. Bu baglamda oncelikli olarak katilimcilara dijital cihazlar1 giinliik hayatlarinda
ne siklikla kullandiklari, bu zamani nasil degerlendirdikleri ve en ¢ok hangi amaglarla dijital
mecralarda bulunduklar1 sorulmustur. Ayrica kendi siyasi goriislerini ifade etmek i¢in sosyal
medyay1 kullanip kullanmadiklari, kullandilarsa bu deneyimlerinin nasil oldugu da tartismaya
acilmistir. Bunun yani sira, sosyal medyadaki siyasi tartismalarin kendilerinde daha ¢ok ilgi ve
cosku mu uyandirdig1 yoksa bikkinlik m1 yarattig1, yine sosyal medyanin siyasete dair bilgi
edinmeyi kolaylastirip kolaylastirmadigi veya bu bilgiye giiveni zorlastirip zorlastirmadigi da
sorulmustur. Belirlenen bu sorular goériismeleri yonlendirmek icin bir ¢ergeve saglamistir;

ancak katilimcilarin giindeme getirdigi yeni temalara da miidahale edilmeden alan agilmustir.

® Bu c¢alisma Isik Universitesi Etik Kurulu'nun (11.10.2024 tarihli ve 2024/12 sayili Etik Kurul Komisyon
Toplantis1 05 No.lu karar) onay1yla yiirtitiilmiistir. Katilimcilardan onam alinmistir.
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Boylece, ongoriilen tartisma eksenlerinin yami sira katilimcilarin kendi onceliklerinin de
tartigmaya dahil edilmesi miimkiin olmustur. Neticede, tartigmalar, sosyal medyanin bilgi

edinme, dogrulama, siyasal katilim ve giindelik yasam {izerindeki etkilerini kapsamstir.

Nicel analizde kullanilan anket calismasinin 6rneklemini ise, Mart-Nisan 2025 arasinda
toplanan 320 yanit olusturmaktadir. Orneklem, Isik Universitesi’nde lisans seviyesindeki iki
ortak ders havuzuna kayith 6grencilerinden derlenmistir: CORE0401 - Society, Science and
Human (Ingilizce ders; Tiirk ve yabanci 6grenciler) ve ORDE0401 - Toplum, Bilim ve Insan
(yalmzca Tiirk oOgrenciler). Katilmcilar Iktisadi, idari ve Sosyal Bilimler Fakiiltesi,
Miihendislik ve Doga Bilimleri Fakiiltesi ile Sanat, Tasarim ve Mimarlik Fakiiltesi’nin farkli
boliimlerinden gelmektedir. 320 katilimcinin %61,9’unu (198) kadin, %38,2’sini (122) ise
erkek 0grenciler olusturmustur. Katilimeilarin yas ortalamasi 20,28dir ve standart sapma 3,11
olarak hesaplanmigtir. Dil ve vatandaslik profili acisindan, 260 Tiirk 6grenci ve 60 yabanci
ogrenci yer almustir; Tiirk 6grenciler anketin Tiirkce, yabanci dgrenciler Ingilizce siiriimiinii
tamamlamistir. Veri toplama Google Forms f{izerinden yiiriitiilmiis, aydinlatilmis onam
sonrasinda yamitlar alimmustir. Orneklem, ders havuzundan géniillii katilimcilardan olusan bir
uygunluk orneklemidir; rastgele se¢ilmedigi i¢in herkesin secilme olasiligi bilinmemektedir.
Bu nedenle dis gecerlik sinirhidir ve bulgularin daha genis evrene genellenmesi dikkatle

yapilmalidir.

Gergeklestirilen anket, tamami kapali uglu olmak tizere toplam 44 sorudan olusmaktadir ve yedi
bolim halinde diizenlenmistir. Birinci bolim olan demografi boliimiinde (4 madde) yas,
cinsiyet, egitim durumu ve ikamet edilen ilge sorulmustur. Sosyal Medya Kullanimi1 (3 madde)
boliimiinde internete erisim siklig1, sosyal medya platform listesi tizerinden ¢oklu se¢im imkéni
(secilen her platform icin frekans isaretleme) ve giinlilkk kullanim siire kategorileri
kaydedilmistir. Bunu izleyen tek soruluk filtre maddesi, katilimcinim Isik Universitesi dgrencisi
olup olmadigini sormaktadir. Kalan dort boliim kavramsal bloklar halinde tasarlanmistir ve
tutum Ol¢limlerinden olusur: Sosyal Medya Yorgunlugu (16 madde), Sikilganlik (7 madde),
Bilgi Yiki (6 madde) ve Bireysel ve Politik Algilar (7 madde); bu bloklarda yanitlar dort
secenekli Likert dlgegiyle (1 = Hig gecerli degil, 2 = Pek gecerli degil, 3 = Oldukga gecerli, 4
= Tamamen gecerli) hazirlanmig, boylece katilimcilarin ndtr segenege yonelme olasiligi

azaltilarak daha belirgin egilimlerin dl¢lilmesi amaglanmigtir.

Elde edilen anket verileri ile sosyal medya yorgunlugu, sikilganlik ve bilgi yiikii gibi biligsel ve
duygusal siireclerin, bireylerin politik algi ve yonelimleri iizerindeki etkilerinin istatistiksel

olarak analiz edilmesi hedeflenmistir. Hedeflenen analizde anket boliimlerindeki tiim soru
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maddeleri alinmamus, 6l¢lim kalitesini ve tutumluluk ilkesini gozetmek, yanit yiikiinii azaltmak
ve baglama uyarlamak amaciyla secici alt-kiimeler tercih edilmistir. Bdylece anketin igerik

kapsami korunurken uygulama siiresi kisaltilmis ve madde kalitesi artirilmgtir.

Nicel analizdeki dlgeklendirmeler, anket icerisindeki boliimlerle paralel sekilde ele alinmastir.
Bu baglamda INF (Bilgi Yiikii) 6l¢egi, yogun bilgi nedeniyle gorevleri tamamlamada gecikme,
odaklanma gii¢liigii ve 6ncelik belirlemede zorluk gibi deneyimleri 6l¢gmektedir. FAT (Sosyal
Medya Yorgunlugu), bildirimleri aninda kontrol etme, kullanim siiresini sinirlamada zorluk,
asir1 icerik nedeniyle stres yasama ve uykunun etkilenmesi gibi gostergeleri kapsamaktadir.
BOR (Sikilganlik), dikkati slirdiirmede giigliik, etkinliklerin anlamsiz gelmesi, bagka islerle
mesgul olma istegi ve beklemeye tahammiilsiizliik gibi egilimleri 6lgmektedir.” IPP (Bireysel
ve Politik Algilar) 6l¢egi ise, siyasal olaylari dis giiclerin manipiilasyonuna ve seckin bir grubun
kararlarina atfetme egilimini ve mevcut kurumlar1 kokten doniistiirecek giiclii/kararli bir lidere

duyulan destegi 6lgmektedir.

On-analiz olarak, tiim dl¢eklerin giivenirligi Cronbach alfa katsayilartyla degerlendirilmistir.
INF (Bilgi Yiikii) icin 0~.82, FAT (Sosyal Medya Yorgunlugu) i¢in 0~.75 ve BOR (Sikilganlik)
icin a~.69 bulunmustur; bu degerler ayni yapiy1 Olctiigii varsayillan maddelerin temel ig
tutarliligina isaret etmektedir. Anketin Bireysel ve Politik Algilar boliimii baslangigta komplo
egilimleri ve popiilist yonelimlerle iliskili maddeleri tek bir baglik altinda toplayacak bicimde
tasarlanmisken, anketin bu boliimiinden tiiretilen IPP 6lcegin giivenirlik katsayisinin diisiik
cikmasi nedeniyle bu Olgek kuramsal igerik de gozetilerek Komplo Egilimleri (CONSP) ve
Popiilist Egilimler (POPUL) olarak iki ayr alt dlgege ayrildi. Ikiser maddelik alt 6lgeklerde
klasik Cronbach o katsayisini Ol¢lilmesinin anlamsiz olmasi nedeniyle maddeler arasi
korelasyon (r) ve Spearman—Brown giivenirligi (p_SB) raporlandi. Ayrica bilesik giivenirlik
(CR) ve ortalama agiklanan varyans da (AVE) hesaplandi. Kullanilan o&lgeklerle ilgili

tanimlayici istatistikler ve giivenilirlik katsayilar1 Tablo 1’de 6zetlenmistir.

7 Yon birligini saglamak amactyla, BOR 6lgegindeki iki madde (“dikkatimi etkinliklerime vermek benim igin
kolaydir” ve “sabirla beklemekte iyiyimdir”) ters kodlanmustir. Likert 6l¢egin yanit araligi 1-4 oldugundan, ters
kodlama 14, 23 eslemesiyle yapilmistir; boylece daha yiiksek puanlar daha fazla sikilganlhk diizeyini
yansitacak sekilde tiim maddelerin yonii uyumlu héle getirilmistir. Ters kodlama, tanimlayici istatistikler,
giivenirlik (a), CFA ve SEM hesaplamalarindan once uygulanmis; sonuglar terslenmis degerler iizerinden
raporlanmustir.
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Tablo 1
Olgeklere Ait Tammlayici Istatistikler ve Giivenirlik Katsayilar:

Maddeler
Oleek Kk N (()l\r;) SS Min Max Cronbach’sa kor‘;{::;on’ Bfg:’vf‘(‘;i‘éi) CR  AVE
(r)
INF 4 320 228 0.75 1 4 .82
FAT 6 320 224 0.66 1 4 75
BOR 5 320 241 0.64 1 4 .69
CONSP 2 320 2.49 0.88 1 4 - 0.428 0.599  0.597 0.426
POPUL 2 320 321 078 1 4 - 0.434 0.606  0.603 0.433

Kaynak: Yazarlarin kendi hesaplamasi

On-analizden elde edilen giivenilirlik katsayilarmi takiben, iki asamali bir strateji izlenmistir.
Analizin ilk asamasinda, IPP 6lgeginin giivenirlik katsayisinin diisiik ¢ikmasi ve IPP 6l¢eginin
CONPS ve POPUL olarak iki dlgege ayirilmasinin anlamliligini test etmek i¢in dogrulayict
faktor analizi (CFA) uygulanmigtir. CFA’da tek faktorlii model zayif uyum gosterirken, iki
faktorlii model, modelin ¢ok diisiik serbestlik derecesi nedeniyle beklenildigi izere milkemmele
yakin uyum degerleri iiretmistir. Bu asamada 6nemli olan iki faktorlii modelin miikemmel
uyum degerleri vermesi degildir ¢linkii bu durum iki maddelik olgekler i¢cin beklenen bir
ciktidir. Bu asama, tek boyutlulugun reddi baglaminda énemlidir. Bu nedenle degerlendirme

CFA parametreleri ve AIC/BIC gibi karsilastirma oOlgiitlerine dayandirilmigtir.

IPP olceginin iki boyutlu yapisinin CFA ile ortaya konulmasindan sonra, analizin ikinci
asamasinda Olcekler arasindaki nedensel zincirleri inceleyebilmek igin yapisal esitlik
modellemesi (SEM) uygulanmis; bilgi yiikii (INF), sosyal medya yorgunlugu (FAT),
sikilganlik (BOR) ve komplo egilimleri (CONSP) ve popiilist yonelimler (POPUL) arasindaki
iligkiler biitiinciil bigimde test edilmistir. Analizler R yaziliminda, /avaan paketi kullanilarak
yiirlitiilmiis ve dolayl etkilerin giivenilirligi 3000 bootstrap 6rneklemesi iizerinden %95 giiven
araliklartyla hesaplanmistir. Baglangigta sosyal medya kullanim siklig1 6l¢egini de igeren bir
model test edilmis, ancak uyum degerlerinin diisiik oldugu ve kullanim sikliginin ¢ekirdek
psikolojik zinciri agiklamadig1 gortilmiistiir. Nihai model yalnizca biligsel-duygusal siireglere

odaklanmis ve daha yiiksek uyum degerleri saglamistir.

4. Nitel Bulgular

Bu arastirmada kullanilan ilk yontem odak grup goriismeleridir. Odak grup calismalari,

katilmcilarin ~ bireysel —deneyimlerini, algilarin1  ve toplumsal baglamda nasil
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anlamlandirdiklarini ortaya ¢ikarmay1 amaglamaktadir. Nitel bulgular, 6zellikle sosyal medya
yorgunlugu, bilgi yiikii ve bireylerin siyasal ilgisizlik siireclerine dair 6znel anlatilari
yakalamak ac¢isindan kritik bir rol oynamistir. Katilimcilarin deneyimlerinden tiiretilen temalar,
kavramsal modelin gelistirilmesinde hem teorik hem de pratik katkilar sunmustur. Bu nedenle
odak grup yontemi, arastirmanin agiklayici giiclinii artirarak sayisal analizlere zemin

hazirlamistir.

Katilimeilarin anlatilar1 ncelikle sosyal medyanin giindelik yasamlarinin ayrilmaz bir pargasi
haline geldigini ortaya koymaktadir. Anket sonuglariyla da desteklenen bu bulguya gore
katilimcilarin %90°dan fazlasi internete sik ya da ¢ok sik eristigini, yaklasik %701 ise glinde
en az li¢ saatini sosyal medyada ge¢irdigini belirtmistir. Bu oranlar, sosyal medyanin yalnizca
giindelik yasamin bir parcast degil, ayni zamanda temel bir rutin haline geldigini
gostermektedir. Sosyal medyanin yoklugunu hayatin boslugu olarak hisseden katilimci bunu
“Sosyal medya yokken uyanmak, sanki diinyay1 bos gérmek gibi” seklinde ifade etmistir. (Odak
Grup 2)

Katilimeilar, 6zellikle gilincel gelismeleri hizlica 6grenmek igin sosyal medyay1 en pratik
araclardan biri olarak gormektedir. Nitekim bir katilimci, “Instagram’da daha c¢ok giincel
olaylar c¢ikiyor, bence daha aktif” diyerek bu dinamizme isaret etmistir (Odak Grup 3). Bir
digeri ise platformun haberleri kisa ve 6zet bicimde sunmasinin kendisine kolaylik sagladigini
“Genellikle Instagram, X gazete gibi, bir haberi ¢cok genelleme sekilde, kisa bir sekilde verip
iste hem Oyle hem kisa hem haberin konusunu bilmeme yardimci oluyor” (Odak Grup 3)

sozleriyle aciklamistir.

Bu yogun sosyal medya kullaniminin beraberinde getirdigi en temel sorunlardan biri bilgiye
giiven meselesidir. Katilimcilar, sosyal medyada karsilastiklar1 haberlerin dogrulugunu
sorgulamak geregini dile getirmektedir. Ornegin bir katilimei, “Ya zaten genel olarak dedigim
gibi kendini arastirmadan, sosyal medyada hepsine %100 giivenmek bir tik sagma geliyor
bana... O ylizden higbirine tam olarak giivenmiyorum” (Odak Grup 3) sozleriyle siipheyi 6ne
cikarmistir. Bu durum, bireylerin bilgiye ulasimda hiz ve kolaylik elde ederken ayn1 zamanda
biligsel yiik ve kusku yasadiklarin1 gostermektedir. Bazilar1 ise bu sorunla basa ¢ikmak i¢in
haber se¢gme yontemleri gelistirdiklerini belirtmis, diger yandan bu sec¢imi sezgilerine
dayanarak yaptiklar1 goriilmiistiir. “Tarafsiz” intibasi yaratan haberler katilimcilarin daha kolay
giivenini kazanabilmektedir: “Eleme yontemiyle yapiyorum... Haberi tarafsiz yazmigsa dikkate

alirim, tarafliysa eliyorum.” (Odak Grup 1). Kritik siyasi donemlerde veya kriz anlarinda
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bilgiye olan giivensizlik daha da belirgin hale gelmektedir. Nitekim bir katilimci, “Se¢im
donemlerinde veya deprem gibi olaylarda belli bir kanali izliyorum... Instagram’daki kanallara
giivenmiyorum ¢iinkii ¢ogu tarafli oluyor” (Odak Grup 1) derken, bir baskasi sosyal medyanin
etkilesim 6zelligini olumlu buldugunu, “Sosyal medya dezenformasyona neden oluyor ama bir
yandan da insanlar yorumlarda tartigarak farkli fikirler paylasiyor” (Odak Grup 2) s6zleriyle bu

platformlarin cazibesini dile getirmistir.

Sosyal medya kullanimina dair anlatilar, yalnizca yogunlagmay1 degil sinirlandirma ¢abalarini
da ortaya koymaktadir. Baz1 katilimcilar belirli durumlarda sosyal medyadan bilingli olarak
uzaklagmaya calistiklarin1 fakat bunda ciddi anlamda zorlandiklarini ifade etmistir: “Eger o
zaman diliminde arkadaslarimla falan bulusacaksam [sosyal medyadan uzak durmak] benim
icin sorun olmaz ama evde tek bagima isem o zaman biiylik sikinti olur benim i¢in” (Odak Grup
3). Olumsuz i¢eriklerden kaginmayi tercih eden katilimeilar da vardir: “Ben ge¢iyorum” (Odak
Grup 2). Bu tiir ifadeler, olumsuz icerik maruziyetinin kaginma davranigini tetikleyebildigini
gostermektedir. Hatta bazi katilimcilar sosyal medya detoksuna yoneldiklerini belirtmistir: “Bir
donem internet detoksu yapiyordum... bir giin boyunca hig¢bir seye bakmamaya calistyordum.”
(Odak Grup 3). Buna karsilik, digerleri bagimlilik boyutunu vurgulamistir: “YouTube’dan
video izlemeden uyuyamiyorum, bu bende bagimlilik oldu.” (Odak Grup 1) ya da “Eskiden

TikTok hesabim vardi, ¢ok zaman harcadigimi fark ettim... su an sildim zaten.” (Odak Grup 1).

Yogun kullanimin olumsuz psikolojik etkileri, katilimcilarin siklikla dile getirdigi bir baska
boyuttur. Bir katilimei, Twitter kullaniminin ruh halini bozdugunu ve riiyalarina dahi
yansidigini, “Ben 2 ay oOnce ¢ok fazla Twitter kullaniyordum... psikolojimin bozuldugunu
hissetmeye bagladim... sildim... Yatarken ge¢en riiyama bile girmisti” (Odak Grup 2) sozleriyle
anlatmigtir. Benzer sekilde olumsuz haberlerin kaygi yarattifi goriilmektedir: “Cinayet
haberlerindeki yorumlardan ¢ok etkilenmistim... disar1 ¢ikmak korkutucu geliyordu.” (Odak
Grup 1). Bir diger katilimei ise, “Beni strese sokuyorsa bakmiyorum... ama gordiiklerim beni
izebiliyor, kaygilandirabiliyor” (Odak Grup 4) diyerek dogurdugu duygusal etkiye gore bir
haber igerigini digerine tercih edebildigini ifade etmistir. Bir diger katilimci, “Ciinkii iilkede
cok haber takip ettikge biraz moralim bozuluyor” (Odak Grup 4) sozleriyle yogun haber
takibinin duygusal yiikiinii aktarmistir. Baska bir katilimcr ise bu yiikii odaklanma kapasitesi
iizerinden agiklamistir: “Bence odak siiremiz ¢ok kisaldi... Pandemi Oncesi uzun videolar

izleyebiliyordum ama simdi 1 saat izleyemem.” (Odak Grup 1).

Genel olarak odak grup verileri ve anket sonuglari incelendiginde, dijital doniisiim ve sosyal

medya kullaniminin bireylerin bilgi tiiketim bi¢imlerini, siyasi tutumlarini ve medya algilarini
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etkiledigi goriilmektedir. Bulgular, dijitallesmenin bilgiye erisimi kolaylastirirken ayni1
zamanda biligsel ve duygusal yiik yarattigini, ayrica igeriklerin sunduklar1 bilginin
niteligindense yarattiklar1 duygusal etkiye gore tercih edilebildigini, dolayisiyla mevcut kanaat

ve duygular degistirmektense pekistirici rol oynayabilecegini ortaya koymaktadir.

5. Nicel Bulgular

Arastirmada kullanilan ikinci yontem anket calismasidir. Anket, daha genis bir katilime1
grubuna ulasarak degiskenler arasindaki iligkilerin istatistiksel diizeyde test edilmesini miimkiin
kilmistir. Ozellikle bilgi yiikii (INF), sosyal medya yorgunlugu (FAT), sikilganlik (BOR),
bireysel ve politik algilar (IPP) yapilart Sl¢iilmiis ve dogrulayici faktor analizi (CFA) ile
Olceklerin gegerliligi stnanmigtir. Ayrica yapisal esitlik modeli (SEM) kullanilarak degiskenler
arasindaki nedensel zincirler incelenmistir. Nicel veriler, odak grup bulgularin1 tamamlayici bir
islev gormiis, aragtirmanin teorik c¢ercevesini giiclendirmis ve elde edilen sonuglarin

genellenebilirligini artirmigtir.

Ik asamada dogrulayici faktdr analizi (CFA) ile yapilan 6lgiim modeli testleri, Bireysel ve
Politik Algilar (IPP) 6l¢eginin tek boyutlu bir yapiya sahip olmadigini gostermistir. Tek
faktorlii modelin uyum degerleri zay1f ¢ikmis, bu da IPP 6l¢egi i¢indeki dort maddenin ortak
bir yap1 altinda toplanamadigini ve 6zellikle komplo ile popiilist yonelimi 6l¢en maddelerin
farkl1 psikolojik boyutlara isaret ettigini ortaya koymustur. iki faktorlii ¢oziim (CONSP ve
POPUL) serbestlik derecesi = 0 olan tam tanimli bir 6l¢iim modeli oldugundan kiiresel uyum
indekslerinin (CFI, RMSEA) beklendigi iizere ¢ok yiiksek ¢iktigi goriilmiistiir (Tablo 2). Bu
nedenle bu indeksler rapor edilmekle birlikte tanisal olarak kullanilmamistir. Degerlendirme,
CFA parametreleri (yiikler, faktdr korelasyonu) ve AIC/BIC gibi karsilagtirma olciitlerine

dayandirtlmigtir.
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Tablo 2
Dogrulayici Faktor Analizi Model Uyum Indeksleri

Model CFI TLI RMSEA SRMR AIC BIC
CFA-1F 0.655 —0.034 0.278 0.089 3491.181 3536.401
CFA-2F 1.000 1.019 0.000 0.007 3442.130 3491.118

Kaynak: Yazarlarin kendi hesaplamasi

Tablo 3’te goriilebilecegi tizere, CONSP- POPUL korelasyonunun orta-alt diizeyde ve anlaml
olmasi (r=.36, p<.05) iki yapinn iligkili olmakla birlikte ayristigina isaret etmektedir. Maddeler
hedef faktorlerine anlamli ve yeterli diizeyde yiiklenmektedir (CONSP: A=.60/.71; POPUL:
A=.55/.79). Ayrica bilgi 6l¢iitlerindeki diisiis (AIC: 3491—3442; BIC: 3536—3491) iki faktorli
modelin tek faktorlii yapiya kiyasla veriyi daha ekonomik agikladigini teyit etmektedir. Ikiser
maddelik alt dlgekler i¢in CR = .60 bandinda, AVE = .43 olup kisa dl¢eklerde beklenen
diizeydedir. Sonug olarak bulgular, komplo egilimleri ile popiilist yonelimlerin ayr1 fakat iligkili

psikolojik boyutlar olarak ele alinmasinin kuramsal olarak yerinde oldugunu gostermektedir.

Tablo 3

Dogrulayici Faktor Analizi Yiikleri ve Faktor Korelasyonu

Model Madde A (Std.) SE p
Iki Faktor (CONSP)  dis_giic_manipiilasyonu .60 13 <.001
gizli grup karar verir 71 12 .002
Iki Faktor (POPUL)  giiclii lider destegi .55 A1 <.001
kararli_lider ihtiyaci .79 A5 .003
Faktor Korelasyonu ~ CONSP < POPUL r=.36 — 011

Kaynak: Yazarlarin kendi hesaplamasi

CFA ile dogrulanan bu iki faktorlii yapi, yapisal esitlik modellemesinde (SEM) c¢ikti
degiskenleri olarak kullanilmistir. Baslangicta sosyal medya kullanim sikligi (SMU) bilgi
yiikiinlin digsal belirleyicisi olarak modele dahil edilmis, ancak bu modelin uyum indeksleri
yetersiz bulunmus (CFI = .66; RMSEA ~.19) ve SMU — INF yolunun anlamli ¢ikmamas bilgi
yiikiiniin yalnizca kullanim siklifiyla agiklanamayacagini gostermistir. Bu nedenle sosyal

medya kullanim degiskeni modelden ¢ikarilarak yalnizca biligsel-duygusal siireclere odaklanan
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daha parsimonik bir model kurulmustur.® Tablo 4’te de gosterildigi lizere, nihai model belirgin
bicimde daha yiiksek uyum degerleri (CFI = .97; RMSEA = .06) sergilemis ve hem istatistiksel

hem de kuramsal acidan tutarli bulunmustur.

Tablo 4
Yapisal Esitlik Modellemesi (SEM) Model 1-Model 2 Karsilastirma Tablosu

Model CFI RMSEA
Model 1 (SMU dahil) ~ .66 ~.19
Model 2 (Nihai) 965 064

Kaynak: Yazarlarin kendi hesaplamasi

Nihai SEM sonuglari, bilgi yiikiiniin (INF) sosyal medya yorgunlugunu (FAT) giiclii bigcimde
artirdigin1 (B = .50, p < .001), sosyal medya yorgunlugunun ise sikilganligi (BOR) anlamli
sekilde besledigini (B = .27, p <.001) gdstermistir. Ayrica bilgi yiikiiniin sikilganlik iizerinde
dogrudan da giiclii bir etkisi vardir (B = .42, p <.001). Sikilganlik, komplo egilimlerini (B =
.28, p <.001) ve popiilist yonelimleri (B = .17, p <.05) anlaml1 bigimde artirirken, sosyal medya
yorgunlugunun bu ¢iktilar {izerindeki dogrudan etkileri istatistiksel olarak anlamli
bulunmamuistir (Tablo 5). Boylece politik algilar iizerindeki etkilerin biiyiik dlctide sikilganlik

araciliiyla isledigi anlagilmaktadir.

8 Parsimonik model, agiklama giiciinde anlamli kayip olmaksizin daha az sayida degisken/parametre ile kurulan
daha yalin modeldir. Boylece model karmasiklig1 ve serbestlik derecelerinin tiiketimi azalir; yorumlanabilirlik
artar ve agiri uyum riski diiser (Bkz. Kline, 2016).
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Tablo 5
Standardize Edilmis Yol Katsayilar

Yol (Ihs ~rhs) P (std.all) SE p degeri Cikti

FAT ~ INF 0.502 042 <.001 Bilgi yiikii arttik¢a sosyal

medya yorgunlugu anlamlt
bi¢imde artiyor.

BOR ~ FAT 0.266 .049 <.001 Sosyal medya yorgunlugu
sikilganlig1 pozitif ve

anlamlr etkiliyor.

BOR ~ INF 0.418 048 <.001 Bilgi yiikii dogrudan
sikilganlig1 da gii¢lii bigimde
artirtyor.

CONSP ~BOR 0.278 .083 <.001 Sikilganlik, komplo
egilimlerini anlaml1 bigimde
besliyor.

CONSP ~FAT 0.107 .083 196 Sosyal medya

yorgunlugunun dogrudan
komplo egilimlerine etkisi
yok.

POPUL ~BOR 0.166 066 .032 Sikilganlik, popiilist
yonelimleri zayif ama
anlaml bi¢imde etkiliyor.

POPUL ~ FAT 0.062 068 447 Sosyal medya

yorgunlugunun dogrudan
popiilist yonelimlere etkisi
yok.

Kaynak: Yazarlarin kendi hesaplamasi

Yapilan dolayli etki analizleri de bu durumu desteklemektedir. Tablo 6’da gdsterildigi iizere,
bilgi yiikiiniin komplo egilimlerine etkisi biiyiik 6l¢iide dolaylidir (B = .21, %95 CI [.10, .27],
p <.001) ve popiilist yonelimler {izerindeki dolayl katkis1 daha sinirlidir (f = .12, %95 CI [.03,
.16], p < .01). Sosyal medya yorgunlugu, dogrudan etki liretmemekle birlikte sikilganlik
aracilifiyla komplocu egilimleri anlamli bi¢imde beslemistir ( = .18, %95 CI [.03, .34], p <
.05).
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Tablo 6
Dolayl Etkiler

Dolayh Etki B (std.all) SE %95 CI (alt—iist) p degeri Yorum

INF — 0.207 043 [.102, .269] <.001 Bilgi yikii, komplo
egilimini sikilganlik/sosyal

CONSP medya yorgunlugu
iizerinden dolayli artiriyor.

INF — 0.123 034 [.025,.159] .008 Bilgi yiikii, popilist
yonelimlere de dolayl1 ve

POPUL anlamli bir katk: yapryor.

FAT — 0.181 077 [.034, .336] 019 Sosyal medya yorgunlugu,
stkilganlik {izerinden

CONSP komplo egilimlerini
besliyor.

FAT — 0.106 063  [-.032, .214] 160 Sosyal medya

POPUL yorgunlugunun popiilist

yonelimlere dolayl etkisi
istatistiksel olarak anlamli
degil.

Kaynak: Yazarlarin kendi hesaplamasi

Modelin agikladig1 varyans oranlar1 Tablo 7°de verilmistir. Elde edilen veriler sosyal medya
yorgunlugu i¢in %25, sikilganlik i¢in %36, komplo egilimleri i¢in %12 ve popiilist yonelimler
icin %4 diizeyinde bulunmustur. Bu degerler, biligsel-duygusal siire¢lerin 6zellikle komplo
egilimlerini anlamli diizeyde etkiledigini, popiilist yonelimlerin ise bu zincirden daha sinirlt

bicimde etkilendigini gdstermektedir.

Tablo 7
Yapisal Esitlik Modellemesi A¢iklanan Varyanslar (R?)

Degisken Aciklanan Varyans (R?)
FAT (Sosyal Medya Yorgunlugu) 0.25
BOR (Sikilganlik) 0.36
CONSP (Komplo Egilimleri) 0.12
POPUL (Popiilist Yo6nelimler) 0.04

Kaynak: Yazarlarin kendi hesaplamasi

Sekil 1’de 6zetlenen nihai yapisal esitlik modeli, bilgi yiikii — yorgunluk — sikilganlik —
politik egilimler zincirinin istatistiksel olarak dogrulandigini géstermektedir. Ancak komplo

egilimleri i¢in zincirin giiclii bicimde isledigi, popiilist yonelimlerde ise yalnizca zayif ve
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kismen anlamli bir etki gozlemlendigi anlasilmaktadir. Dolayisiyla, bilissel yorgunluk ve
sikilmanin politik algilar tizerindeki rolii, 6zellikle komplocu inanglarin olusumunda kritik bir

mekanizma olarak 6ne ¢ikmaktadir.

Sekil 1
Nihai Sem Diyagrami
dig_gic_manipilasyonu gizli_grup_karar_verir guglu_lider_destegi kararl_lider_ihtiyaci IN F

4 t

0.64 056 062 0,569 050 042
J I
J |

FAT BOR

Kaynak: Yazarlar tarafindan R yazilim iizerinde iiretilmistir.

Elde edilen sonuglar, bilgi yiikii — yorgunluk — sikilma — politik yonelimler zincirinin hem
istatistiksel hem de kuramsal agidan anlamli bi¢cimde isledigini gostermektedir. Bilissel-
duygusal siireclerin yalnizca dijital davraniglarla sinirli kalmadigi, politik algilarla da yakindan
iligskili oldugu goriilmekte ve bu durum politik psikoloji literatiiriinde 6nemli bir katki
sunmaktadir. Ozellikle IPP (Bireysel ve Politik Algilar) &lgeginin iki boyutlu yapisinin
dogrulanmasi, komplo inanclart ile popiilist yonelimlerin tek bir siyasal algi kategorisinin
parcast olmaktan ziyade iligkili ama ayr1 fenomenler oldugunu ortaya koymaktadir. Bu ayrim,
genglerin sosyal medya deneyimlerinden beslenen farkli siyasal yonelimlerini anlamak

acisindan kritik goriinmektedir.
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Sonuglar, dijital platformlarda bilissel yiikii azaltacak diizenlemelerin yalnizca psikolojik iyi
olusu degil, yanlis inanglara duyarlilig1 da azaltabilecegini diislindiirmektedir. Ancak bulgularin
yorumlanmasinda metodolojik sinirliliklar dikkate alinmalidir: Veriler tek bir 6l¢tim zamaninda
toplanmuis, IPP (bireysel ve politik algilar) degiskenleri yalnizca ikiser madde ile modellenmis
ve drneklem 320 6grenci ile sinirlt kalmigtir. Buna ragmen, sikilmanin politik algilar iizerindeki
aracilik rolii giiclii big¢imde ortaya ¢ikmig ve model yalnizca anlamli katki saglayan yollar

tizerinden dogrulanmstir.

6. Sonuc ve Tartisma

Arastirmanin bulgulari, dijital doniisiimiin ve sosyal medya temelli bilissel yorgunlugun
genglerin siyasal ilgisi, gliven algist ve apati egilimleri {izerinde ¢ok yonlii etkiler yarattigini
ortaya koymaktadir. Katilimcilar, giindelik yasamlarinda sosyal medyaya merkezi bir yer
ayirdiklarini belirtmis, ancak bu yogun kullanimin beraberinde giiven sorunlari, bilgi
dogrulama zorluklar1 ve bilissel tiikkenmislik getirdigini dile getirmistir. Hizli bilgi akisi
kullanicilar agisindan cazip olmakla birlikte, teyit siireglerinin azalmasi ve dogrulugu siipheli
iceriklere maruz kalinmasi, siyasal ilgisizligi ve gliven erozyonunu gii¢lendirmistir. Bu durum,
Pariser’in (2011) “filtre balonlar1” ve yanki odalar1 kavramsallastirmasiyla; Waisbord un
(2018) demokratik tartismanin ¢ogulculuguna yonelik uyarilariyla ortiismektedir. Katilimet
ifadelerinin bilgi yiikiiyle iligkili bunalma ve stres oriintiisiine isaret etmesi literatlirde “social
media fatigue” olarak tanimlanan olgunun (Ravindran v.d., 2014; Bright, 2015) somut bir
yansimasidir. Marcora v.d. (2009) bilissel tiikenmisligin karar verme siire¢lerini yavaslattigi

yoniindeki bulgulari, bu ¢alismanin sonuglariyla paralellik gostermektedir.

Nicel analizler bu gozlemleri istatistiksel olarak dogrulamistir. Dogrulayic1 faktdr analizi
(CFA), Bireysel ve Politik Algilar (IPP) dlgeginin tek boyutlu olmadigini, komplo egilimleri
(CONSP) ile popiilist yonelimlerin (POPUL) ayr fakat iliskili yapilar oldugunu gostermistir.
Iki faktor arasindaki korelasyonun anlamli bulunmasi (r = .36, p < .05), kavramsal ayrismaya
ragmen kismi bir ortlismeye isaret etmektedir. Yapisal esitlik modeli (SEM) ise bilgi yiikiiniin
sosyal medya yorgunlugunu gii¢lii bicimde artirdigimi (B = .50, p < .001), sosyal medya
yorgunlugunun sikilganlig besledigini (B = .27, p <.001) ve bilgi yiikiiniin sikilganlik tizerinde
dogrudan da etkili oldugunu (B = .42, p < .001) ortaya koymustur. Sikilganlik, komplo
egilimlerini giiglii bicimde (B = .28, p < .001), popiilist yonelimleri ise komplo egilimlerine
kiyasla daha zayif ama anlamli bigimde (= .17, p <.05) artirmistir. Buna karsilik sosyal medya
yorgunlugunun politik algilar {izerindeki dogrudan etkileri anlamsiz bulunmustur. Dolayl etki
analizleri, bilgi ylikiiniin komplo egilimlerine etkisinin biiyiik dl¢iide sikilganlik {izerinden
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isledigini (B = .21, p < .001), popiilist yonelimlere katkisinin ise simirli kaldigini (B = .12, p <
.01) gostermektedir. Modelin agikladigi varyans oranlarinin komplo egilimleri i¢in %12,
popiilist yonelimler i¢in %4 diizeyinde olmasi, komplo inang¢larinin biligsel-duygusal siireclere
daha duyarli oldugunu, popiilizmin ise daha genis siyasal ve toplumsal baglamdan beslendigini

diisiindiirmektedir.

Bu bulgular, sosyal medya deneyimlerinin yalnizca psikolojik degil, ayn1 zamanda politik
sonuglar da irettigini gostermektedir. Katilimeilarin  bilgi bombardimani karsisinda
ilgisizlesmeleri ve gliven duygularinin zayiflamasi, siyasi talebin niteligini olumsuz etkileyen
faktorlerdir. Nitel gozlemler ve nicel analizler birlikte degerlendirildiginde, bilissel
yiikklenmenin ve duygusal tiikkenmisligin 6zellikle komplocu egilimleri ve popiilist talepleri
besleyebilen kritik mekanizmalar oldugu ortaya ¢ikmaktadir. Bu baglamda dijital platformlarda
bilissel ylikii azaltacak diizenlemeler, yalnizca bireylerin iyi olusunu degil, ayn1 zamanda yanlis
inanglara ve dezenformasyona duyarlilig1 azaltmay: da miimkiin kilacaktir. Farrell (2022) ve
Demiralp (2024) dijital dezenformasyonun demokratik siirecler tizerindeki tehdit edici dogasina
dikkat ¢ekmekte, bu bulgularla uyumlu aciklamalar yapmaktadir. Benzer sekilde Ahmed ve
Rasul’un (2023) calismasi, bilgi bollugunun giiven erozyonunu hizlandirarak otoriter ve
popiilist soylemleri daha cazip hale getirdigini ortaya koymaktadir. Bu baglamda, medya
okuryazarligimin giiclendirilmesi yalnizca bireylerin biligsel dayanikliligini artirmakla

kalmayacak, ayn1 zamanda demokratik kapasitelerini de destekleyecektir.

Bununla birlikte, metodolojik siirliliklar g6z 6niinde bulundurulmalidir. Nicel veriler tek bir
Ol¢lim zamaninda toplanmis, IPP 6lcegi yalnizca ikiser maddeyle modellenmis ve 6rneklem
320 ogrenciyle sinirl kalmistir. Dolayistyla nedensel ¢ikarimlar yerine teorik ¢erceveye dayali
olasiliklar sunulmaktadir. Boylamsal veriler ve farkli sosyo-demografik gruplarla yapilacak
yeni arastirmalar, 6zellikle bilgi ylikii — yorgunluk — sikilma — politik algilar zincirinin

zamansal ve baglamsal dinamiklerini daha giiclii bicimde test etme olanagi saglayacaktir.

Sonug olarak, dijital donilisiim bireylere siyasal katilim i¢in yeni kanallar sunarken, ayni
zamanda biligsel yorgunluk ve giiven erozyonu yoluyla ilgisizligi de beslemektedir. Sosyal
medyanin bu ikili yapisi, demokratik stireglerin siirdiiriilebilirligi agisindan hem firsatlar hem
de riskler barindirmaktadir. Gelecekte siyasal katilimin saglikli bigimde siirdiiriilebilmesi i¢in
dijital medya okuryazarliginin gelistirilmesi, bilingli icerik tiiketiminin tesvik edilmesi ve

biligsel yiiklenmeyi azaltacak stratejilerin hayata gegirilmesi kritik 6neme sahiptir.
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Son yillarda hizla gelisen finansal teknolojiler, yatirnm yonetiminden kredi skorlamaya, sigortacilik
sektoriinden miisteri hizmetlerinin dijitallesmesine kadar genis yelpazede doniisiime ugramustir.
Ozellikle yapay zeka uygulamalari, finansal kapsayicilik tarafinda dnemli katkilar saglamaktadir.
Ornegin, diisiik gelir diizeyine sahip bireyler, kadinlar ya da kiiciik isletmelerin de daha diisiik
maliyetlerle finansal sisteme erisimlerine olanak saglamaktadir. Finansal teknolojiler bu agidan
degerlendirildiginde, faydalarimin sadece verimlilik ile sinirli olmayip ekonomik firsat esitligi, sosyal
stirdiiriilebilirlik ve finansal kapsayicilik agisindan da doniistiiriicii bir gii¢ oldugu bilinmelidir. Siiphesiz
her inovasyon kendi igerisinde riskler de barindirmaktadir. Veri giivenligi, algoritmik dnyargi, seffaflik
ve insan gdzetimi konulari, finansal sistemde dijitallesmeye olan giivenin tesisi a¢isindan da énem arz
etmektedir. Bu kosullar yeni etik diizenlemelere olan ihtiyaci da arttirmaktadir. Bu ¢alisma, finansal
sektordeki ¢esitli teknolojik gelismeler ve yapay zeka uygulamalarmin finansal kapsayiciliga etkisini
tartisirken, konuya ayn1 zamanda etik, giivenilir ve sorumlu yapay zeka kavramlar ile de yaklagmay1
amaglamaktadir.

Anahtar Kelimeler: Finansal Teknolojiler, Dijital Doniisiim, Yapay Zeka, Finansal Kapsayicilik
ABSTRACT

In recent years, rapidly evolving financial technologies have undergone transformations across a wide
range, from investment management to credit scoring, from the insurance sector to the digitization of
customer services. Particularly, artificial intelligence applications make significant contributions to
financial inclusion. For example, they enable individuals with low income levels, women, or small
businesses to access the financial system at lower costs. When evaluated from this perspective, financial
technologies are not only limited to improving efficiency but also serve as a transformative force in
terms of economic opportunity equality, social sustainability, and financial inclusion. Undoubtedly, each
innovation carries its own risks. Issues such as data security, algorithmic bias, transparency, and human
oversight are also important for establishing trust in the digitization of the financial system. These
conditions increase the need for new ethical and regulatory frameworks. This study aims to discuss the
various technological developments and artificial intelligence applications in the financial sector,
focusing on their impact on financial inclusion and the concepts of ethical, trustworthy, and responsible
artificial intelligence.

Keywords: Financial Technologies, Digital Transformation, Artificial Intellegence, Financial Inclusion
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1. Giris

Ozellikle son yillarda her sektorde oldugu sekliyle finans sektorii de teknolojik yeniliklerle
beraber 6nemli bir doniisiime ugramigtir. Ornegin, internet bankacilig1 ile baslayan bu gelisme
mobil bankacilik ve hatta subesiz neobankacilia kadar uzanan 6nemli bir hikayeye isaret
etmektedir. Finansal piyasalarda ise son donemin en 6nemli gelismeleri finansal teknoloji
(FinTech) yatirimlari ile yeniden sekil almaktadir. Bu kapsamda mobil 6deme sistemleri, robo
danigmanlar, blockchain teknolojileri ya da sigortacilik sektoriindeki teknolojik gelismeler
(Insurtech) ile finans ekosistemi hem sirketlere hem de bireylere 6nemli firsatlar sunmaktadir.
Stiphesiz bu dijital dontisiim sadece yapilan finansal islemin hizi ya da bir maliyet tasarrufu
saglamay1r amaclamanin ¢ok Otesinde finansal kapsayiciliga olan olumlu katkisi ile de
iligskilendirilmelidir. Bu yazinin da temel konusu olan finansal kapsayicilik, finansal sistem
disinda kalmis olan diistik gelir grubundaki bireyler, kadinlar ya da kiiciik isletmeler olarak
orneklendirebilecegimiz dezavantajli gruplarin da esit sartlarda finansa erisim, tasarruf ya da
yatirim yapmaya istirak etmesi olarak tanimlanabilir. Ulkelerin hem ekonomik hem de
sosyolojik gelismislik diizeyi, cografya ve egitim gibi faktorler ile iilkelerin teknolojiyi
sahiplenme diizeyleri finansal kapsayicilik i¢in 6nemli belirleyiciler olarak géze ¢arpmaktadir.
Bu ¢alisma son yillarda her ne kadar iyilesme egilimi gdstermis olsa da, gelisen ve gelismis
iilkeler arasinda keskin farklarin yasandigi finansal kapsayicilik diizeyinde teknolojik

gelismelerin iyilestirici etkisine deginmektedir.
2. Finansal Kapsayicilik: Kavramsal Cerceve

Finansal kapsayicilik, 21. yiizyilin sosyoekonomik kalkinma giindeminin 6nemli
kavramlarindan biri olarak karsimiza c¢ikarken, ekonomik kalkinma ve toplumsal refah
acisindan da 6nemli bir bilesen oldugu kabul edilmektedir. Bu konuda literatiirde ¢cok sayida
caligma bulunmaktadir. Demirguc-Kunt, Klapper, Singer ve Ansar (2022), finansal kapsayicilik
olgusunu “bireylerin ve isletmelerin finansal hizmetlere erisim, kullanim ve fayda diizeylerini
artirmaya yonelik sistematik bir siire¢” olarak tanimlamaktadir. Sarma ve Pais (2011) ise
ekonomideki tiim bireylerin resmi finansal sisteme erisimi, kullanilabilirlik ve kullanimi
basitlestiren bir siire¢ seklinde tanimlamaktadir. Finansal kapsayicilik, finansal refah ve
ekonomik biiylimenin 6nemli bir itici giicii olarak kabul edilir (Mishra vd. 2024). Finansal
kapsayicilik, bireylere gelecek icin giivenli bir sekilde tasarruf etme firsati sunarak finansal
istikrar1 destekler. Banka mevduatlarinin 6nemli Ol¢lide kullanilmasi, zorlu donemlerde
bankalarin mevduat tabanlarinin istikrarini artirmaktadir (Han ve Melecky, 2013). Bu kavram,

Ozetle bireylerin ve sirketlerin finansal hizmetlere uygun maliyetle ve hizli erisimini ifade eder.
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Bu sekilde yasam standartlar1 artmakta ya da mikro, orta ya da biiytik dlgekli is fikirleri hayata
gecirilmektedir. Konu finansa erigimle sinirli kalmamakta, yoksullukla miicadele, adaletli gelir
paylasimi, ekonomik biiyiime gibi gostergeler yaninda; egitim ve saglik diizeyinin iyilesmesi
ya da birey ve sirketlerin disa acilmasi gibi ¢cok sayida rekabet¢i faktor i¢in de 6nemli bir ivme

saglamaktadir.

Gilinlimiizlin sadece ekonomik degil, sosyal refah agisindan da 6nemli konularindan birisi olan
finansal kapsayicilik kavrami 1970’11 yillarda baglayan ve mikrofinans olarak bilinen harekete
dayanmaktadir. Bu konuda Nobel 6diilli Muhammed Yunus’un 1976 yilinda Banglades’te
kurmus oldugu Grameen Bank, finansa erisimi daha kisitli olan diisiik gelir grubuna kiiciik

Olgekli krediler temin ederek bugiinkii finansal kapsayiciligin temelini atmigtir (Yunus, 2007).

2000’11 yillara gelindiginde finansal kapsayicilik kavraminin 6zellikle Diinya Bankasi, IMF ve
Birlesmis Milletler (BM) raporlarinda yer aldigi goriilmektedir. Cesitli raporlarda bu kavramin
alt1 ¢izilerek hem bireylerin hem de sirketlerin finansa erigsiminin toplumsal refah, ekonomik
biiylime ve yoksullukla miicadele kapsaminda 6nemi vurgulanmistir. 2005 y1ili kiiresel dlgekte
finansal kapsayiciliga yonelik verilen mesajlar i¢in de dnemli bir doniim noktasidir. BM bu y1lt
“Uluslararast Mikro Kredi Yili” olarak ilan etmis ve devletler ile finans kurumlarina
dezavantajli gruplara fon temini ve sisteme dahil edilmesi yoniinde bir ¢agr1 yapilmistir (United

Nations, 2006).

Bu konu G-20 tarafinda da kendine yer bulmus, 2010 yilinda Toronto ve Seul Zirvelerinden
Kiiresel Finansal Kapsayicilik Ortakligi (Global Partnership for Financial Inclusion-GPFI)
kurulmus ve finansal kapsayiciligin G-20 disindaki tilkeler i¢in de yayilmasi i¢in bir inisiyatif
baglamistir (Selim ve Sen, 2020). Siiphesiz bu konuya yonelik stratejilerin gelistirilmesi i¢in
sayisallagtirilmasi ve hatta kiiresel ol¢ekte karsilastirilabilir olmast da énemlidir. Bu konuda
belki de en 6nemli adim, 2011 yilinda Diinya Bankasi tarafindan baslatilan ve her ii¢ yilda bir
yayinlanan Global Findex Database raporu ¢alismasidir. Diinya niifusunun yaklagik %97 sine
karsilik gelen 144 iilkeyi kapsayan bu arastirma, finansal kapsayicilikta bireylerin 6zelliklerini
ve davranis bigimlerini ortaya koyan bir arastirmadir. Bu raporda yaklasik 150 bin kisiye
finansa erisim, finans sisteminden faydalanma, finansal dayaniklilik ve giivene yonelik sorular
sorulmaktadir. Rapor ¢iktilar1 finansal kapsayicilikta bir taraftan gelismis ve gelisen
ekonomilere yonelik olarak farklar1 ortaya koyarken bir taraftan da cinsiyet farkliliklarina
yonelik 6nemli detaylara dikkat ¢cekmektedir. Raporun ilk yayinlandigi 2011 verileri ile en son
2025 yilina kadar ortaya konan veriler 5Snemli baz1 gelismelere de isaret etmektedir. Ornegin,
2011 yilinda yetiskin niifusun sadece %51 inin bir finansal hesaba sahipligi ortaya konurken
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bu oran diisiik gelirli iilkelerde %24 olarak kayitlara gegmisti. 2025 y1l1 ¢iktilar1 hesap sahipligi
oraninin %76’ya yiikseldigine ve gelismekte olan ekonomilerde de finansal kapsayiciligin
onemli bir artis yakaladigina isaret etmisti. Gelismekte olan ekonomilerin bu alanda kendini
daha yukar1 konumlandirmasinin en 6nemli etkenlerinden birisinin de mobil bankacilik ve
dijital 6deme sistemlerinin 6zellikle gelismekte olan ekonomilerde de erisilebilirligi oldugu
vurgulanmigtir. Tiim bu 6nemli raporlar, kiiresel dlgekte teknolojik gelismelerin finansal
kapsayiciliga olan 6nemli katkisini vurgularken, dijital kapsayicilik kavramimi da giindeme

tagimis oldu.
3. Finans Sektoriinde Teknolojik Gelismeler ve Dijital Finansal Kapsayicilik

Finans sektoriinde 6zellikle 2015 yili sonrasinda yasanan teknolojik gelismeler bir yandan
finansal mekanizmay1 derinlestirir, bir yandan da hem bireyleri hem de sirketleri finansal
cevreye daha da yaklastirirken, artarak devam eden dijitallesme siireci ve gelisen finansal
teknolojiler (FinTech) ile finans sektorii agisindan hem bir maliyet avantaji saglamis hem de
miisteri tabaninin geniglemesi ve iiriin ¢esitliligi agisindan da bir avantaj saglamis oldu (Arner,
Barberis ve Buckley, 2016). Kisaca, teknolojik gelismelerin dijital finansal kapsayiciligin
gelismesi ve daha genis bir tabana yayilmasi i¢in bir katalizor oldugunu vurgulamak gerekir.
Belki de bunlar icerisinde en bilineni mobil teknolojiler, ddeme sistemleri, bankacilik sektorii

dijital doniistimii ve portfdy yonetim stratejileri olarak kurgulanabilir.
3.1. Mobil Teknolojiler ve Odeme Sistemleri

Bir bankada hesap sahipligi orani ve telekomiinikasyon hizmetleri altyapisi, finansal
kapsayicilik icin belirleyici unsurlarin basinda gelir. Kiiresel raporlar da bu iki gostergede
gelisen ve gelismekte olan ekonomi ayrimina dikkat ¢ekmektedir. Ote yandan giiniimiizde
gelisen ekonomilerde her ne kadar bireylerin banka hesap sayist ya da aldiklar
telekomiinikasyon hizmetleri sinirhi kalsa da, cep telefonu kullanim oraninin son yillarda hizla
arttigr goriilmektedir. Bu gelisme, mobil sistemlerin yayginlastirllmasinin az geligmis
ekonomilerde finansal kapsayicilig1 artirmak i¢in dnemli bir ara¢ olarak kullanilabileceginin
altin1 ¢izmektedir. Sahay, Cihak ve N’Diaye’ye (2020) gore, mobil teknolojiler gelismekte olan
iilkelerde finansal diglanma sorununu yapisal olarak dontstiirebilmekte ve finansal
derinlesmeyi saglamak icin de kullanilabilmektedir. Jack ve Suri, (2016) arastirmalarinda, 2007
yilinda Kenya’da hayata gecirilen mobil 6deme sistemi M-Pesa’nin 30 milyondan fazla
kullaniciya ulasarak, iilkede saglanan GSYH’nin yaklasik %40’ bu sistem iizerinden

gerceklestigine vurgu yapmaktadir. IMF de bu konuya kendi raporlarinda vurgu yapmaktadir.
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Carriere-Swallow, Haksar ve Patnam (2021) tarafindan hazirlanan bir raporda Hindistan’da
hayata gecirilen India Stack ve Unified Payments Interface (UPI) altyapilar ile 2016-2024
yillart arasinda dijital 6deme hacminin arttig1 vurgulanmistir. Ayni raporda ayrica, perakende
islemlerinin agirlikli olarak nakit bazli oldugu bu ekonomide, finansal hizmetlere erigimin de
genisledigi belirtilmistir. Patnam ve Yao (2020), yine Hindistan’a vurgu yaparak, bu dijital
sistemin ekonomik kalkinmanin énemli bir itici giicii oldugunun altin1 ¢izmistir. Bu ve benzer
ornekler, mobil teknolojilerin giindelik yasama entegrasyonuyla beraber, diisiik gelir diizeyine
sahip cografyalarda yasayan bireylerin de finansal ekosistemden bir pay alacagini

ispatlamaktadir.
3.2. Dijitallesen Bankacilik Sektorii

Dijitallesme tiim sektorler igin itici bir giic konumdadir. Finansal teknolojiler sadece 6deme
sistemleri ile sinirlandirilamaz. Bugiin, bankacilik sektoriiniin geldigi nokta da artik geleneksel
bankacilik yapisindan neobanka olarak da adlandirilan subesiz dijital bankacilik yapisina dogru
sekil degistirmektedir. Tiirkiye Bankalar Birliginin Mart 2025 raporu, Tiirk bankacilik
sektoriinde internet ve mobil bankacilik verisini karsilagtirmistir. Buna gore ozellikle son
yillarda mobil bankaciligin kullanim istatistiklerinin artisina dikkat ¢cekmistir. Son rakamlara
gore bireysel ve kurumsal miisteri toplaminda tekillestirilmemis aktif miisteri sayisi internet
bankaciliginda 8 milyon 569 bin kisiyken, mobil bankacilikta bu say1 119 milyon 63 bin kisi
olarak aciklanmistir. Bir onceki doneme gore internet bankaciliginda 947 bin kisi azalma
yasanirken, mobilde bu say1 bir 6nceki doneme gore 1 milyon 308 bin kisi, bir 6nceki yila gore

7 milyon 100 bin kisi artis gostermistir.

Accenture tarafindan yayimlanan “2025 Global Banking Consumer Study” raporu ise kiiresel
Olcekte bankacilik miisterisinin davranisini incelemeyi amaglamistir. Bu dogrultuda 39 iilkeden
49 binden fazla bankacilik miisterisinden alinan goriisler, her 3 miisteriden birinin artik bir
dijital bankacilik ya da neobank kullandigimi ortaya koymaktadir. Rapor, bankacilik
miisterilerinin yaklasik ylizde 46’sinin, finansal tavsiye ve yatirim kararlarinda yapay zeka
destekli dijital danigsmanlardan yararlandigini veya yararlanmak istedigini vurgulamaktadir. Bu
durum, dijital bankaciligin yalnizca erisim kolaylig1 saglamadigini; ayn1 zamanda yapay zeka
ile desteklenen akilli finansal yonlendirmeler sayesinde finansal farkindaligi artiran bir

deneyim sundugunu gostermektedir.

Narayanan, Ratnadiwakara ve Strahan (2025) 2001-2023 yillar arasi i¢cin ABD piyasalarina

yonelik olarak gerceklestirdikleri c¢aligmalarinda, bankacilik sektoriinde sube kapanis
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oranlarinin Gzellikle pandemi sonrasindaki artisina isaret etmektedir. McKinsey (2024)
“Unlocking value from technology in banking” baglikli raporda benzer sekilde bir¢ok bankanin
maliyet tasarrufu gerekgesiyle fiziki subecilik yapilarinin sayisini azalttigini ve mevcut fiziki
yapilart da daha ¢ok danmigsmanlik ve karmasik hizmetler i¢in kullanacak sekilde yeniden

yapilandirdigini vurgulamaktadir.

Teknolojik geligsmeler bankacilik sektdriinde sadece dijital ya da subesiz bankacilik kapsaminda
degil; son yillarda yapay zeka teknolojilerinin finans sektoriine yogun entegrasyonu ile, is
siireglerinde de biliylik bir donilisiime isaret etmis oldu. Sozgelimi, bankacilikta kredi
skorlamada yapay zeka uygulamalar risk degerlendirme metodolojilerine 6nemli bir boyut
kazandirdi. Ornegin, daha énce kredi gegmisi olmayan bireylerin mobil deme davranislari,
fatura 6deme bilgileri, kredi karti harcamalar1 ya da sosyal medya etkilesimleri bile kredi
skorlamanin ¢esitli algoritmalarla ger¢eklesmesini olanakli kilmakta. Bu kosullar hem krediye
uygun bireylerin finansa erigimini kolaylagtirmakta hem de mikro finans kurumlarinin sermaye
verimliligini artirmaktadir. Benzer sekilde, miisteri hizmetleri ve operasyonel verimlilik
alaninda da yapay zeka onemli bir doniisiim yaratmistir. Bankalarin ¢agri merkezlerinde
kullanilan sohbet botlar1 ve sesli asistanlar miisteri taleplerini insan miidahalesi olmadan
yanitlayabilmektedir. Bu durum her ne kadar karsisinda yine de bir ¢alisan muhatap ihtiyact
duyan kesim tarafindan elestirilse de, bankalar i¢in bir maliyet avantaji saglamakta ve hizmet

hizini da artirmaktadir.
3.3. Portfoy Yonetiminde Algoritmalar Cagt

Sektorde dijitallesme ve yapay zekanin 6zellikle son yillarda portfdy yonetim alanindaki
uygulamalari, finansal piyasalar i¢in olduk¢a onemli bir gelisme olarak yorumlanmali. Bu
alanda siliphesiz en 6nemli 6rneklerden birisi robo-danigmanlik. Hizla gelisen bu teknoloji,
yatirimeiyt kisa siirede taniyan ve yatirim tercihlerini analiz ederek ona en uygun portfoy
yapisini Oneren algoritmik bir sistemdir. Robo-danismanlar, yatirnmcinin risk istahi, gelir
diizeyi, yatirnrm hedefi ve portféylerinde zaman tercihi gibi degiskenleri yapay zeka
algoritmalartyla degerlendirerek hizla sosyal medyada gerceklestirdikleri sentiment analizleri
ile portfoy optimizasyonu gerceklestirmektedir. Teknolojinin yatirimciya sundugu bu énemli
firsat, diisiik maliyetli, 7/24 erisilebilir ve kisisellestirilmis yatirim Onerileri ile finansal
kapsayicilig1 da giiclendirmektedir. Arner, Barberis ve Buckley (2017) de, algoritmik yatirim
platformlarinin finansal piyasalarda yatirim yapma maliyetlerini disiirdiigiinii ve bu sekilde
ozellikle sermaye piyasalaria olan talebi artirdigin1 vurgulamaktadir. Bu yeni teknolojinin

sadece finansal kapsayiciligi degil, ayn1 zamanda yatirim davraniglarini da doniistiirdiiglini
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takip etmek gerekir. Lo, Repin ve Steenbarger (2020) calismalarinda, yapay zeka destekli
portfdy yonetim araglarinin yatirimcilara davranigsal 6nyargilarini fark etme ve daha dengeli
kararlar alma imkani sundugunu belirtmistir. Dolayistyla, algoritmik portfdy yonetimi sadece
bir teknoloji inovasyonu degil; yatirnmcinin finansal farkindaligini artirarak finansal
kapsayiciligin  niteliksel boyutunu da giiclendiren yapisal bir doniislim olarak

degerlendirilebilir.

Bu teknolojiler tiim firsatlarinin yaninda bazi riskler de tasimaktadir. Finansal piyasalarda
gecmiste de bu sistemlerin hatali stratejiler ve yanilgilarla 6nemli kirilganliklar yarattigi
gozlemlenmistir. 1987 yilinin Black Monday’i ya da 2010 yilinin Flash Crash olaylar1 bunlara
ornek olarak verilebilir. Buna ek olarak bu algoritmalarla ilgili olarak bir kara kutu tanimlamas1
da yapilmaktadir. Bu kosul, bir algoritmanin ilgili portféy davranisini hangi mantik ile
gerceklestirdiginin  yatirimcr tarafindan  bilinmemesi ya da seffaflik eksikligi olarak
tanimlanabilir. Farkli bir elestiri de modelin 6nyargili olmasma yoneliktir. Eger algoritma
gecmis piyasa verilerinde yer alan yanli Oriintiilerle egitilmisse, bu Onyargilar karar
mekanizmalarina da yansiyabilmektedir. Ornegin, yatirimcinin demografik zellikleri, cinsiyet
veya gecmis risk davraniglari, algoritma tarafindan yanlis yorumlanarak portfoy

optimizasyonunda hatali strateji sunulabilir.

Tiim bunlarin yaninda, dijitallesen her sistemde oldugu gibi veri gizliligi ve siber giivenlik
konular1 da robo-danigsmanliklar i¢in 6nemli risk unsurlaridir. Bu sistemler kullanicilara yonelik
olarak c¢ok o©nemli kapsamda kisisel ve finansal veriyi biriktirmektedir. Bu kapsamda
diizenleyici ve denetleyici otoritelere de dnemli bir gorev diigmektedir. Avrupa Birligi’nin 2024
yilinda yaymladigi Yapay Zeka Yasast bu alanda onemli bir gelismedir ve seffaflik,
izlenebilirlik ve insan gozetimi standartlarini ortaya koymustur. Bu konu finansal mekanizmada
bu yazinin da ana konusu olan finansal kapsayicilik agisindan ¢ok onemlidir. Teknolojik
gelismeler daha ¢ok bireyin finansal hizmete dahil olmasina katkida bulunmaktadir. Bu nedenle

bu konuda denetim mekanizmalarinin da daha ¢ok tartisilmasi ve anlatilmasi gerekmektedir.
4. Sonug | Insan Merkezli Yapay Zeka Yaklasimi

Finansal kapsayicilik, artik yalnizca ekonomik bir hedef degil, ayn1 zamanda sosyal adalet, etik
ve siirdiiriilebilirlik boyutlarin1 iceren deger odakli bir doniisiim alani haline gelmistir.
Teknolojik yenilikler, yapay zeka uygulamalari, bu doniisiimiin itici gilicii olarak karsimiza
¢ikmakta ve daha ¢ok bireyin finansal sistemlerden pay almasina destek olmaktadir. Ote yandan

finansal kapsayiciligin basarist sadece teknolojik hiz demek degildir. Burada esas mesele bu
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teknolojilerin ne kadarinin merkezinde insanin olduguyla da iliskilidir. Insan merkezli yapay
zeka yaklasimi (human-centric Al), finansal sistemlerin teknoloji ile insan1 ayni denklemde
konumlandirmas1 gerekliligine isaret eder. Bu modelde teknoloji, insan kararlarini ikame eden
degil, onlar1 destekleyen bir aragtir. Finansal kapsayicilik acisindan da, bireylerin finansal
sisteme yalnizca erismesi degil, bu sistem i¢inde hak, bilgi ve farkindalik sahibi aktorler haline
gelmesi anlamina gelir. Ornegin, geleneksel bankacilik sisteminde miisteri giiveni; karsisindaki
insan, fiziksel varlik ve bankanin kurumsal kimligiyle saglanirken, dijital sistemde giivenin
temeli algoritmalar ve bu algoritmalara yonelik seffaflik ve veri gilivenligi olarak karsimiza

cikmaktadir.

Nesiller aras1 davranis farkliliklar1 ¢ok sayida akademik ¢aligsma i¢in ilham kaynag1 olmaktadir.
Benzer bir durum finansal davraniglar agisindan da incelenmektedir. Z kusagi neredeyse tiim
finansal kararlarin1 mobil uygulamalar ve hatta yapay zeka destekli olarak verirken daha yaslt
kusaklar geleneksel finansal aracilari tercih etmeye devam etmektedir. Iste bu teknolojik
gelismeler dogru kurgulandiginda ve giiven teskil ettiginde, farkli yas gruplari agisindan bilgi
ve yetkinlik farklarini azaltacak bir potansiyele sahiptir. Ote yandan tiim toplumlar i¢in asil olan
sadece teknolojik erisim degil ayn1 zamanda dijital okuryazarlik seviyesidir. iste bu noktada da
toplumun 6nemli paydaslarina gorev diigsmektedir. Devlet diizenleyici ve denetleyici otoritesi
ile seffaflik ve veri giivenligini desteklerken, bu gelismelerin faydasina olan modelleri tesvik
etmelidir. Universiteler ve FinTech sirketleri de yasam boyu finansal egitim isbirlikleri

kapsaminda teknoloji ve finans bilincini yaymalidir.
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ABSTRACT

This study critically examines the potential of 21st-century technological transformation, particularly
artificial intelligence (Al), in addressing ecological crises. Drawing on historical and societal
transformations—from hunter-gatherer societies to feudal and capitalist systems—it highlights how
human-nature relationships have been reshaped and how ecological crises are closely intertwined with
production relations. The paper explores Al applications in key ecological domains, including water
quality, air quality, biodiversity and habitat conservation, and carbon capture and storage, demonstrating
that these technologies can play an effective role in monitoring and mitigating environmental problems.
However, case studies indicate that the potential benefits of Al are constrained by data infrastructure gaps,
high costs, algorithmic uncertainties, social inequalities, and insufficient governance mechanisms. The
study argues that the effectiveness of Al in ecological crisis management depends not only on technical
advancements but also on social adaptation, inclusive governance, and equitable access to resources.
When deployed with societal oversight and aligned with collective well-being, Al technologies can serve
as powerful tools for sustainable ecological management, whereas unregulated or inequitable use risks
deepening existing crises.

Keywords: Artificial Intelligence, Ecological Crisis, Environmental Governance, Technological
Transformation

oz

Bu calisma, 6zellikle yapay zeka (YZ) baglaminda 21. ylizyilda yasanan teknolojik doniisiimiin ekolojik
krizlerin ¢oziimindeki potansiyelini elestirel bir bakis acisiyla incelemektedir. Avci-toplayici
toplumlardan feodal ve kapitalist sistemlere kadar uzanan tarihsel ve toplumsal doniisiimler iizerinden,
insan-doga iliskilerinin nasil yeniden sekillendigini ve ekolojik krizlerin {iretim iliskileriyle ne kadar siki
bir bag icinde oldugunu ortaya koymaktadir. Makale, su kalitesi, hava kalitesi, biyolojik ¢esitlilik ve
habitat koruma ile karbon yakalama ve depolama gibi temel ekolojik alanlarda YZ uygulamalarim ele
alarak, bu teknolojilerin cevresel sorunlar1 izleme ve hafifletmede etkili bir rol oynayabilecegini
gostermektedir. Ancak vaka calismalari, YZ nin potansiyel faydalarinin veri altyapisi eksiklikleri, yiiksek
maliyetler, algoritmik belirsizlikler, toplumsal esitsizlikler ve yetersiz yonetisim mekanizmalar
nedeniyle smirl kaldigini ortaya koymaktadir. Calisma, YZ’nin ekolojik kriz yonetiminde etkinliginin
yalnizca teknik gelismelere degil, aym1 zamanda toplumsal adaptasyona, kapsayici yonetisime ve
kaynaklara adil erisime bagli oldugunu vurgulamaktadir. YZ teknolojileri, toplumsal gézetimle ve ortak
iyiye odaklanarak kullanildiginda siirdiiriilebilir ekolojik yonetim i¢in giiclii araglar haline gelebilir; aksi
takdirde diizensiz veya adaletsiz kullanim mevcut krizleri derinlestirme riski tagimaktadir.

Anahtar Kelimeler: Yapay Zeka, Ekolojik Kriz, Cevre Yonetisimi, Teknolojik Doniistim
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1. Introduction

The 21st century is often characterized as the age of technology, primarily due to the prevalence
of technological developments. However, this era not only witnesses the acceleration of
technological innovations but also represents a process in which these developments
fundamentally transform existing social, economic, and ecological structures. Castells
(2010:21) conceptualizes this phenomenon as the “network society,” emphasizing that
technology constitutes a foundational element of new social formations. Bell (1999:12), nearly
half a century ago, analyzed post-industrial society and noted that knowledge and technological
innovation had become decisive factors in production relations. Examining this technological
transformation, it can be argued that it restructures not only modes of production but also

governance mechanisms, living spaces, and everyday social relations (Jasanoff, 2016: 34).

Considering the disruptive nature of this transformation, it is plausible to view it as an
opportunity to address many enduring problems. Among these, one of the greatest global
challenges in human history is the ecological crisis. Environmental issues, accelerated by
capitalist production relations? and deepened by neoliberal policies such as air, water, and soil
pollution, deforestation, biodiversity loss, waste crises, and noise pollution, threaten the
sustainability of life on a global scale (Foster, 2020: 58; Klein, 2014: 73). Therefore, it is useful
to discuss technological transformation not only in terms of economic efficiency or social
organization but also in the context of ecological sustainability. In this new era, Al emerges as
a potential tool for addressing environmental problems. Yet, this potential necessitates a critical
examination of how, for whose benefit, and within which social relations Al is or will be

employed.

To understand the uniqueness of the accelerated technological transformation in the 21st
century, it is important to compare it with historical social changes. Transitions from hunter-
gatherer communities to feudal societies, and from feudal societies to capitalist societies, each
time profoundly transformed production relations, living spaces, and human—human, human—
society, and human—power relations (Polanyi, 2024: 17). Similarly, the ongoing technological

transformation introduces new modes of production and living, new power relations, and new

2 The acceleration of environmental problems under capitalist production relations should not be interpreted as
meaning that capitalism is the sole cause of the ecological crisis. It is well known that the experiences of real
socialism and central planning, as in the USSR and China, also contributed to ecological crises (Kochetkova, 2024;
Arndt, 2022; Liu et al., 2025). This is why the emphasis on neoliberalism is significant. This emphasis refers to
the parallel development of globalization and neoliberal policies following the collapse of the USSR and China’s
economic reforms after 1978, which is argued to have played a central role in the globalization of the ecological
crisis (Swampa, 2019; Patel & Moore, 2017; Foster et al., 2020).
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ecological disruptions (Burawoy, 2005: 9). Therefore, ecological crises should not be
considered separate from technological transformation; rather, they must be central to
ecological debates as both a cause and a consequence of this transformation (Harvey, 2017:

115).

Discussing the role of Al in addressing environmental problems is not merely a technical matter
but also a social and political one. Marx’s (2011: 87) analysis of the dialectical relationship
between nature and human labor demonstrates how technology transforms nature while
simultaneously reproducing social relations. In this context, while Al has the potential to
prevent the formation of ecological crises or mitigate existing ones, it should not be evaluated
independently of capitalist production relations (Burkett, 2014: 56; Saito, 2022: 93), and its

contribution to solutions must be examined within this framework.

This study specifically focuses on Al applications in environmental management observed in
the United Kingdom and other developed countries, particularly the United States, Germany,
Canada, and Australia. These countries were chosen because they offer the most comprehensive
examples in terms of data accessibility, technical infrastructure, and policy integration
(Berrisford, Ribeiro & Menezes, 2022: 48; IEA, 2022: 33). While there are relevant initiatives
in Latin America, Africa, and Asia, they differ significantly regarding state—private sector
relations, data access, and ownership structures of production tools, and thus fall outside the
primary scope of this study (Svampa, 2019: 77; Gudynas, 2020: 41). However, when directly
comparable, examples from these regions are briefly referenced in terms of outcomes and
implications. This selection allows the study to focus on specific ecological domains, water
quality, air quality, biodiversity and habitat conservation, and carbon capture and storage where
Al interventions have been most effectively implemented. The selected cases are therefore both
representative and methodologically appropriate for assessing AI’s potential in managing

ecological crises.

This study examines Al from the perspective that its proper use can play an effective role in
addressing ecological crises, yet it does so critically within the current system. First, the study
presents the nature of technological transformation and its relation to historical social changes.
Next, it discusses the diversity of environmental problems and their position within a
technological context. Subsequently, case studies are evaluated in which current Al applications
are employed in specific countries, including water quality, air quality, biodiversity and habitat
conservation, and carbon capture and storage. Finally, the study concludes by discussing the

potential of Al in addressing ecological crises.
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2. Historical, Social Transformations, and Technological Change

Although human history has not followed a linear trajectory, it has consistently been shaped by
transformations that deconstruct and reorganize social structures. Examining historical social
development reveals that all major societal transformations have not only redefined production
relations and social structures but also fundamentally reshaped human interactions with nature.
For instance, the transition from hunter-gatherer communities to agricultural societies altered
humanity’s position relative to nature. Nature ceased to be merely a source of sustenance and
became a domain that needed to be transformed for production and settled life (Bell, 1999).
While in hunter-gatherer communities nature was transformed only to a limited extent for the
sustainability of life (Ponting, 2020; Morgan, 1994), in feudal societies it became the object of
human labor and productive forces. Furthermore, the centrality of land as both a source of
production and power in feudal societies (Marx, 2013) demonstrates the determining role of
nature within social relations. The transition from feudal to capitalist society placed the market
and capital accumulation at the center of production relations. Under the capitalist mode of
production, nature was treated as an unlimited source of raw materials, accelerating its
commodification (Polanyi, 2024). The Industrial Revolution, with accelerated production,
expanded scales of production, and the widespread use of fossil fuels, increased pressure on
nature. This process, beginning in the 19th century, produced the first visible examples of
environmental crises, such as air pollution, waste, and urbanization-related problems, in the

20th century (Marx, 2011; Foster, 2020:15-25; 36-42).

In this study, the focus is placed on Al and ecological applications observed mainly in the
United Kingdom and other developed countries such as the United States, Germany, Canada,
and Australia. These cases were selected because they provide large-scale, data-rich examples
of Al-based ecological management, which are crucial for comparative analysis. While similar
initiatives exist in Latin America, Africa, and Asia, their inclusion would require a separate and
extensive study due to the distinct socio-economic and political dynamics of those regions.
Therefore, the selected examples are considered representative for analyzing Al’s effectiveness
in ecological crisis management within the context of advanced technological infrastructures

and governance models.

It can be argued that a common feature of major transformations in human history is that
changes in production relations not only reshape social structures but also redefine the
relationship with nature. Moreover, within this historical framework, the increasing
commodification of nature forms the roots of the ecological crisis we face today.
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The technological transformation occurring in the 21st century represents a phase that maintains
continuity with previous historical ruptures while also qualitatively differing from them. As
with the transitions from hunter-gatherer societies to feudal societies and from feudal societies
to capitalist societies, contemporary transformations are redefining production relations, modes
of life, and interactions with nature. However, this time the transformation is centered on
digitalization, Al, and data capitalism. These technologies are transforming not only economic
production relations but also political decision-making processes, social communication, and
ecological governance (Bell, 1999; Foster, 2020: 15-25; 36-42). Therefore, understanding the
relationship between historical social transformations and current technological change is
critical to discussing AI’s potential role in addressing the ecological crisis. Throughout history,
every social transformation has reshaped human-nature relations, generating new
environmental challenges. In the 21st century, the scale and speed of technological
transformation carry a dual potential: to deepen the ecological crisis and to contribute to its
resolution. Thus, technological transformation must be considered not only in economic and

social terms but also through its ecological dimension.

In this context, the ecological dimension of technological transformation should be assessed
not only in terms of potential solutions but also in light of the new risks it generates.
Digitalization and Al bring challenges ranging from energy consumption to the ecological
burden of data centers, thereby potentially intensifying the current dynamics of the ecological
crisis. On the other hand, these technologies can serve as important tools contributing to carbon
emission reductions, water resource management, biodiversity preservation, and ecosystem
monitoring. Although this may appear as a contradiction arising from the incomplete
consideration of Al technologies and their applications, understanding this situation is essential
for grasping the contemporary nature of technological transformation. This dual nature does
not originate solely from the intrinsic nature of technology; it is also directly related to who
controls these technological tools, for what purposes, and how they are used. Historically, the
social ownership of production tools has also determined the relationship with nature. For
example, the commodification of nature and its treatment as an unlimited raw material source
produce very different outcomes compared to its use from a collective or ecological perspective.
In this regard, Al, if used solely for profit maximization, may exacerbate the ecological crisis;
however, when deployed with a focus on social welfare and ecological sustainability, it can
become a critical tool in mitigating the crisis. Moreover, Al’s energy consumption issue is

closely linked to societal choices. For instance, powering data centers with renewable energy
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instead of fossil fuels can fundamentally alter the ecological impact of these technologies.
Therefore, discussions should not be limited to the technology itself but must also consider the
social relations within which these technologies are produced and how they are employed

(Harvey, 2017: 65; Foster, 2020: 118; Svampa, 2019: 32).
3. Ecological Crisis and Its Relationship with Technology

The ecological crisis is frequently discussed under specific headings today, such as climate
change, plastic waste, water pollution, animal rights, or deforestation. Activist movements often
organize around one of these issues. However, this approach tends to treat the crisis as a sum
of disconnected problems, overlooking the holistic character of the ecological crisis. In contrast,
the ecological crisis should be approached as a multilayered whole, with interlinked and
feedback-reinforcing processes (Foster, 2020: 15-25; 36-42; Moore, 2015: 53-67; Steffen et al.,
2015). Therefore, developing an understanding of “ecological wholeness,” which cannot be
reduced to the sum of its parts, is critical for designing more effective solutions. While
addressing individual ecological problems and developing targeted solutions is valuable,
defining the ecological crisis conceptually, where these parts converge, provides a more
accurate understanding of both the origins of the problem and potential solution perspectives
(Latour, 2018; IPCC, 2022). This holistic approach not only contributes to understanding and
addressing environmental problems but also facilitates an understanding of the dialectical
relationship between technology and ecological crisis, enabling the proper use of technological

tools in mitigating these crises.

One reason ecological crises are not treated holistically may be related to the emergence of
environmental issues. Until the mid-20th century, environmental concerns primarily involved
air and water pollution and waste-related problems caused by urbanization. From the second
half of the 20th century onward, however, the crisis took on a global and existential character,
encompassing climate change, biodiversity loss, deforestation, and desertification (Carson,
1962: 34-43; Foster, 2020:15-25;36-42). A common thread across these issues is the
redefinition of the human-nature relationship through modes of production, during which nature

is viewed as an unlimited resource for production (Polanyi, 2024; Marx, 2011: 283-290).

With the onset of the 21st century, technology has emerged both as a determinant in the
emergence of the crisis and as a potential tool for solutions. Fossil fuel-based production since
the Industrial Revolution has increased atmospheric carbon intensity, contributing to climate

change as a fundamental dynamic (Steffen et al., 2015). Agricultural chemicals and industrial
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techniques have disrupted natural soil cycles, accelerating biodiversity loss (Altvater &
Mahnkopf, 1997: 42-50). Rapid urbanization has created persistent new threats to global
ecosystems, such as plastic pollution (Geyer, Jambeck & Law, 2017). Thus, within 19th- and
20th-century production relations, technology primarily functioned not as a factor increasing

production efficiency but as a process exacerbating ecological crises.

Although it is not yet possible to assert that this trend has fully reversed in the 21st century, it
is observable that as the ecological crisis increasingly affects daily life, there is a growing effort
to leverage technology as part of the solution. Particularly, digitalization and Al continue to
demonstrate potential in mitigating ecological crises, despite existing limitations, user
capabilities, and usage patterns. For instance, through big data and machine learning models,
air and water pollution can be monitored more rapidly, early warning systems can be developed,
and concrete data can be produced to inform ecosystem protection policies (Rolnick et al., 2022:
198-203). Al applications aimed at improving energy efficiency facilitate the management of
renewable energy networks and offer solutions for reducing carbon emissions (IEA, 2023: 14-

18).

Another key potential contribution of Al to solving ecological crises lies in its capacity to
generate forecasts and predictions. Advancements in Al have made it possible to process
previously unmanageable datasets. By analyzing large datasets, Al models can predict crises
directly affecting human survival, such as regional impacts of climate change, biodiversity
losses, or water scarcity risks. This capability enables ecological movements to take initiative
and engage with policymakers and global, regional, and local authorities to implement early
measures (Rolnick et al., 2022; Reichstein et al., 2019). For example, Al algorithms used in
climate models can more precisely project the local ecosystem impacts of temperature
increases, facilitating the development of adaptation strategies. Similarly, machine learning
applications modeling ecosystem dynamics can anticipate habitat loss and species extinction
risks, supporting the design of more effective global and regional conservation policies (Branco

etal., 2023).

The predictive capacity provided by Al allows strategies against ecological crises to be not only
reactive responses to existing problems but also proactive policies for the future. Consequently,
when evaluated within appropriate social relationships, Al and digitalization can serve as
critical tools that not only mitigate the current effects of the crisis but also anticipate potential

risks, preventing the further deepening of ecological crises (IEA, 2023; Setra, 2021).
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Therefore, understanding the ecological crisis should not be limited to examining natural
processes or localized and isolated issues. The diversity and mutually reinforcing structure of
the crisis highlight the dual role that technology plays in these processes. On the one hand,
technology enables production methods that exacerbate ecological crises; on the other, when
employed for social benefit, it holds the potential to alleviate crises and develop proactive
strategies for the future. In particular, the monitoring, forecasting, and predictive capacities
provided by artificial intelligence and digitalization can contribute to the design of policies that

preserve ecological integrity more effectively.
4. Applications of Artificial Intelligence in Addressing the Ecological Crisis

In the 21st century, the rapid development of technology and digitalization has created new
opportunities for monitoring and managing ecological crises. Al, through big data analysis,
machine learning, and predictive models, has begun to be applied in areas such as water quality
monitoring, air quality management, biodiversity and habitat conservation, and carbon capture
and storage. This development stems particularly from the growing volume of data, increased
computational power, and the pressing need to establish early warning systems for ecosystems.
Consequently, Al has come to be seen not merely as a monitoring instrument but as an

integrated management tool for ecological governance.

Examples from countries such as the United Kingdom, the United States, Canada, Germany,
and Australia highlight the diverse applications of Al in this field, ranging from water quality
monitoring and invasive species detection to carbon management. While the contexts differ,
these cases collectively demonstrate the expanding role of Al in supporting ecological

sustainability.
4.1. Water Quality

Water pollution is one of the most visible dimensions of ecological crises and directly affects
human life. In the 21st century, Al technologies have begun to be used as important tools for
monitoring water pollution, managing resources, and predicting pollution risks. In this context,

several studies have revealed both the potential and the limitations of Al applications.

In the United Kingdom, the use of Al applications in water pollution management has
accelerated over the past decade. The implementation of Al-based sensors and machine learning
algorithms in the Thames River and surrounding catchments provides a notable example

(Environment Agency, 2023). These systems monitor the chemical and biological parameters
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of the water in real time and predict potential sources of pollution. The models employed within
the project process historical datasets to estimate the areas and time periods in which pollution
is likely to occur, thereby contributing directly to water management and policy-making
processes (US EPA, 2022). Al applications are used not only for pollution detection but also
for developing risk analyses and early warning systems. For example, studies conducted on the
Thames River have shown that machine learning algorithms can distinguish between
agricultural and industrial sources of pollution (Environment Agency, 2023). These
applications demonstrate the potential for shifting water management strategies from reactive

approaches to proactive and predictive ones.

However, studies on Al applications in the Thames River also reveal significant obstacles,
primarily the high costs of data collection infrastructure, the limited number of sensors in rural
areas, and the detection errors of algorithms when faced with unexpected types of pollution
(CEH, 2021; Spectroscopy Online, 2023). The high infrastructure cost stems from the need for
continuous investment in sensor installation, maintenance, and data transmission systems. The
limited number of sensors in rural areas results from economic priorities being directed toward
urban centers, leaving rural areas with fewer infrastructure investments. This imbalance reflects
broader neoliberal tendencies in environmental governance, where resource allocation is guided
by cost—benefit calculations rather than ecological necessity. Consequently, Al deployment
reproduces existing socio-spatial inequalities, privileging technologically advanced urban
regions while marginalizing rural ecosystems that face distinct ecological pressures. The errors
made by algorithms in detecting unusual pollutants stem from their reliance on historical
datasets for training, which leads to prediction inaccuracies when encountering novel
contaminants. This underscores the ongoing need for human oversight and policy integration
to ensure the effectiveness of Al systems. The limitations of Al’s potential, constrained by data
infrastructure, algorithmic design, and uneven investment, illustrate how ecological technology
remains entangled with socio-economic priorities. For instance, investments concentrated in
London and surrounding urban areas have resulted in fewer sensors and limited monitoring
capacity in rural regions (CEH, 2021). While algorithmic errors may be corrected over time,

addressing these challenges remains critical for preventing ecological crises.

Similar studies have also been conducted in other countries. In the United States, Al-based
models are applied in the Great Lakes Basin to predict agricultural and industrial pollution (US
EPA, 2022). In Canada, machine learning algorithms are used in the Ontario region to forecast

nitrate and phosphate levels in rivers (Natural Resources Canada, 2021). In Germany, Al-
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supported monitoring systems are being developed for the Rhine River to enable the early
detection of industrial pollution (German Environment Agency, 2022). Although differences
exist in terms of data infrastructure, scale, and local ecological conditions, these cases
collectively demonstrate the growing global reliance on Al for the detection and prevention of

water pollution.

Taken together, these national cases illustrate both the promise and the uneven geography of
Al-driven water management. While technological innovation has expanded the capacity for
real-time monitoring and predictive modeling, the deployment of such systems remains closely
tied to the political economies in which they emerge. The disparities in data infrastructure,
investment priorities, and institutional coordination reveal how technological capacity and
environmental governance co-evolve within distinct socio-economic contexts. Consequently,
the integration of Al into water quality management not only reflects advances in environmental
technology but also exposes enduring inequalities in how ecological knowledge is produced,

distributed, and applied across regions.
4.2. Air Quality

Air pollution is one of the most widespread dimensions of the ecological crisis in the 21st
century, directly affecting human health. According to the World Health Organization,
approximately seven million premature deaths each year are directly linked to air pollution
(WHO, 2023). Traditional monitoring methods, which typically rely on a limited number of
sensors and stationary stations, often fail to capture the spatial and temporal variability of
pollution. By integrating big data analytics, machine learning, and remote sensing technologies,
Al enables a more precise and dynamic assessment of air quality (Chen et al., 2023),
demonstrating its significant potential in advancing environmental monitoring and policy

design.

In the United Kingdom, the significance of air pollution has deep historical roots. The 1952
disaster in London, known as the “Great Smog” or “Big Smoke,” caused the deaths of around
12,000 people and remains one of the most severe environmental crises in the country’s history
(Bell & Davis, 2001). Following this tragedy, air quality policies were strengthened, leading to
the enactment of the Clean Air Act of 1956. However, the increasing use of motor vehicles,
industrial emissions, and climate change have once again made air pollution a pressing
ecological crisis. In this context, Al-based applications can be viewed as a continuation of

historical air quality governance adapted to the digital era.
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Al applications for air pollution monitoring and management in the UK are particularly
concentrated in London. Since 2018, under the London Air Quality Network (LAQN), Al
algorithms have been used to integrate traffic density, meteorological data, and industrial
emissions in order to predict NO: and PM2.5 levels (Greater London Authority, 2021). This
system has allowed for more accurate modeling of urban air pollution distribution and, since
2019, has served as a critical decision-support tool for the implementation of Ultra Low

Emission Zone (ULEZ) policies (Beevers et al., 2021).

Despite these advances, several limitations persist. The reliability of Al-based air pollution
models depends heavily on data density and the availability of sensor infrastructure. Limited
sensor deployment in rural areas creates spatial inequalities and directs policy applications
predominantly toward metropolitan regions (Harrison et al., 2022). Moreover, Al models show
increased error margins under unexpected meteorological conditions, revealing that fully
automated systems remain insufficient without human oversight (Grange & Carslaw, 2023). As
with other fields, this demonstrates that the effectiveness of technology depends not only on

technical capacity but also on social and political choices.

Examples from other countries highlight similar patterns. China, which suffers heavily from air
pollution, developed the Al-supported Blue Sky Program in Beijing, integrating satellite data
and meteorological forecasts to achieve up to 20% more accurate predictions (Zhang et al.,
2022). In India’s capital, Delhi, Al algorithms are used to assess health risks and support
emergency policies in areas with high concentrations of PM10 and PM2.5 (Guttikunda et al.,
2023). In California, USA, where annual wildfires have become a global concern, Al-based air
quality monitoring systems track smoke dispersion in real time and have supported the

development of early warning mechanisms (EPA, 2023).
4.3. Biodiversity and Habitat Conservation

The 21st century has been marked by a rapid decline in biodiversity. As a result, Al technologies
have emerged as valuable tools in monitoring ecosystem health and informing conservation
strategies. By integrating big data analytics, machine learning, and remote sensing technologies,
Al enables real-time monitoring of habitats and the early detection of threats. These
technologies are increasingly applied in species monitoring, habitat modeling, and ecological

risk assessments (Turing Institute, 2025; ScienceDirect, 2024).

In the United Kingdom, one of the most notable Al applications for biodiversity conservation

is the National Hedgehog Monitoring Programme (NHMP), launched in 2024. This three-year
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pilot project combines Al, camera traps, and contributions from citizen volunteers to monitor
hedgehog populations across different habitats and track annual changes (Durham University,
2024). Findings from the NHMP indicate that hedgehog populations in rural areas have declined
by 30-75% since the year 2000 (Defra, 2024). The decline has been linked to habitat loss,

agricultural practices, and road traffic.

The NHMP demonstrates the potential of Al to enhance biodiversity monitoring. By analyzing
large datasets, Al makes it possible to assess the population dynamics of species such as
hedgehogs more efficiently and accurately. However, as the NHMP also illustrates, the success
of such projects depends not only on technological innovation but also on data quality,
algorithmic accuracy, and sustained public participation. The effectiveness of Al in biodiversity
conservation is therefore tied to both technological progress and the degree to which these tools
are adopted, supported, and integrated by communities. The NHMP highlights not only AI’s
potential in biodiversity conservation but also the central role of social factors in realizing that
potential. Moreover, this case suggests that extending similar Al applications to other species

could contribute significantly to restoring ecological balance.

Comparable initiatives are also being implemented in other countries. The “Eyes on Recovery”
project, launched by WWF in partnership with Google, analyzed over seven million images
following the Australian bushfires to monitor species re-emergence and track faunal changes,
thereby strengthening conservation strategies (WWF, 2024). In Canada’s Ontario region, Al-
supported monitoring and deep learning algorithms are being used to track the distribution of
rare plant and animal species, helping inform conservation policy (MDPI, 2024). In Germany,
Al-based acoustic sensors and automated recognition systems are deployed in riparian and
wetland habitats of the Rhine River basin to monitor bird and amphibian populations, providing

important data for future applications (German Environment Agency, 2022).
4.4. Carbon Capture and Storage

Reducing carbon emissions remains an essential step in addressing the ecological crisis. The
intensive use of fossil fuels has accelerated climate change and placed serious pressure on
ecosystems (IPCC, 2023). Carbon Capture and Storage (CCS) technologies have emerged as a
key strategy to reduce the amount of CO: released into the atmosphere. In this process, Al has
the potential to make significant contributions in areas such as data analytics, process

optimization, and risk management.
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In the United Kingdom, the integration of CCS technologies with Al can be observed
particularly in the Sleipner CCS Project and the White Rose CCS pilot projects. Since 1996,
similar technologies have been implemented at the Sleipner site in Norway, and the UK has
drawn on this experience (IEA, 2022). In the White Rose CCS project, Al is used to optimize
carbon capture processes, minimize energy consumption, and enhance storage safety (BEIS,
2021). Al algorithms analyze millions of data points collected from sensors, enabling the early
detection of potential leakage risks and improving operational efficiency (Figueroa et al., 2020).
However, certain limitations remain in scaling up CCS technologies, including high costs,
infrastructure requirements, and the limited availability of suitable storage sites. Furthermore,
the accuracy of Al systems depends on the quality of sensor data and the performance of
modeling algorithms. In this context, the effectiveness of the technology is not solely
determined by technical capacity but also reflects economic and political choices (Zhou et al.,

2022; IEA, 2022).

CCS and Al applications are increasingly being adopted worldwide, with many countries
contributing to these developments. For instance, in Norway, Al-assisted sensors and
optimization systems are used at the Sleipner and Snehvit sites to enhance storage safety (IEA,
2022). In the United States, the Petra Nova CCS facility employs Al to monitor CO: flows and
optimize energy efficiency (NETL, 2021). In Canada, CCS projects in Alberta are increasingly
supported by Al and machine learning in site management and risk assessment processes

(Natural Resources Canada, 2021).
5. Limitations and Shortcomings in AI Applications

The potential of Al-based technologies in addressing ecological crises is evident in areas such
as water pollution, air pollution, biodiversity conservation, and carbon capture. However, the
implementation and evaluation of these technologies depend not only on technical capacity but
also on social, economic, and political conditions. While existing applications demonstrate a
certain level of success in detecting and monitoring crises, it is not possible to claim that Al-
based applications have reached their full potential due to shortcomings such as deficiencies in
data infrastructure, limitations of algorithms, social inequalities, and insufficient policy
integration. In this context, the capacity of Al to address ecological crises extends beyond being
a technical tool and is directly related to social governance, equitable data distribution, and
sustainable energy use. Therefore, without understanding and addressing these shortcomings,

the sustainable and equitable use of Al technologies appears challenging.
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Explaining the limitations and shortcomings encountered in Al applications contributes to the

identification of problems and the understanding of potential solutions.
5.1. Infrastructure and Cost Issues

While the growing adoption of Al-based applications for ecological crisis management offers
hope for solutions, the effectiveness of these applications largely depends on the scope and
quality of data collection infrastructure. However, the current situation presents significant
limitations in both infrastructure and cost. For instance, the installation, maintenance, and
updating of sensors and monitoring systems used in Al-based applications require high
expenditures. This limits the use of these systems in rural and low-density areas, resulting in
high data density in urban centers while rural areas remain low or even insufficiently monitored.
This imbalance directly affects the accuracy and reliability of Al models (Berrisford, Ribeiro,

& Menezes, 2022).

Cost issues can be seen not only as a technical barrier but also as a societal problem, where
economic and political priorities take precedence over ecology and the quality of human life.
Urban centers, due to economic and political priorities, are more advantaged in terms of sensor
and data infrastructure, whereas data scarcity in rural areas reduces the effectiveness of Al

applications and increases societal vulnerability to ecological risks.

Thus, data infrastructure and cost challenges form a dual constraint limiting AI’s potential to
address ecological crises: they prevent the full utilization of technical capacity and reinforce
existing social and economic inequalities. Overcoming these limitations requires not only
technical improvements but also social governance, equitable data distribution, and a
reassessment of economic priorities. Strategies such as renewable energy adoption and open
data sharing can reduce costs and distribute infrastructure more evenly, enabling Al

applications to be effective both technically and socially.
5.2. Uncertainties and Errors

Although Al models are increasingly used in ecological crisis management, unpredictabilities,
such as unexpected or rare types of pollution, can sometimes hinder accurate and timely
forecasts. Especially in applications related to water quality, air quality, biodiversity, and
carbon capture, data gaps and limitations in algorithm design can lead to errors (Berrisford,
Ribeiro, & Menezes, 2022). These errors reduce the predictive capacity of the model and limit

the effectiveness of risk management. The performance of algorithms depends on the scope and
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quality of the data used; in regions with insufficient data infrastructure, model uncertainties
increase, and unexpected pollution events may go unpredicted. This indicates that the technical
capacity of Al alone is not sufficient and continuous updating is required. Correcting algorithms
over time, recalibrating parameters, and optimizing learning processes will help minimize

CITors.

Therefore, the fully autonomous operation of current AI models can lead to delays in ecological
crisis management in addition to technical errors. Timely detection and intervention of errors
cannot occur without human oversight. Consequently, Al applications should be supported by
a systematic human-supervision mechanism and continuous algorithm updates. This approach
not only addresses technical limitations but also makes the potential of Al in solving ecological

crises safer and more reliable (Russell & Norvig, 2021).
5.3. Social Inequalities

The effectiveness of Al-based ecological crisis management applications is not limited to
technical capacity; it is also shaped by social inequalities. In urban centers, access to such
applications and data density is higher due to economic and political priorities, whereas in rural
and low-income areas, the prevalence of these applications remains limited. This situation
hinders the equitable use of AI’s potential in addressing ecological crises and deepens class-
based disparities. The access differences created by these inequalities encompass not only
geographic but also economic and social dimensions. Wealthier regions possess more advanced
sensor infrastructure and Al-based systems, while rural and impoverished areas lack these
technological capabilities. Consequently, even if technically feasible, solving ecological crises
cannot be sufficiently effective on a global scale due to existing socio-economic structures,

providing benefits only in certain areas (Foster, 2020: 15-25; 36-42).

This indicates that, beyond technical potential, the social and political context is a critical
determinant of AI’s effectiveness. Therefore, for Al to be effective in addressing ecological
crises, it is necessary not only to improve algorithms and data infrastructure but also to
strengthen social equity, fair access, and societal governance mechanisms. Otherwise, current

applications may delay solutions to crises and only produce limited effects in specific areas.
5.4. Human Oversight and Governance Gaps

Although Al-based applications are relatively advanced technically, achieving effective results

without human oversight, as well as generating societal benefits without fair governance
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mechanisms, appears difficult. The actors controlling the use of these tools often do not include
other social groups in decision-making processes or limit their participation. Similar to the
ownership of production tools, the control of technological tools within the current system
reflects and reinforces social power relations. This situation prevents the equitable distribution
of the potential benefits of Al applications and limits the resolution of ecological crises (Liv et
al., 2024). For example, in some cities, access to data and Al infrastructure is provided only
through central governments or large companies, while rural communities and local actors are
excluded from the process. This highlights the limitations of Al applications in the context of
both political governance deficits and social inequalities. No matter how advanced the
technology is, unless democratic and collective participation in decision-making is ensured, the
resolution of ecological crises will remain confined to certain areas, potentially contributing to

the deepening of these crises (Liv et al., 2024).

Therefore, for Al to be effective in addressing ecological crises, it must operate alongside
human oversight and incorporate transparent, fair, and inclusive governance mechanisms
(Walther, 2025). This approach would not only resolve technical issues but also enable the

realization of social and ecological justice.
5.4. Conclusion and Evaluation

This study critically assessed the potential of 21st-century technological transformation in
addressing ecological crises. From historical social transformations to the contemporary digital
and Al-driven transition, it has been demonstrated that relationships with nature have been
continually reshaped and that ecological crises are closely intertwined with production
relations. The application of artificial intelligence in areas such as water quality, air quality,
biodiversity and habitat conservation, and carbon capture and storage has shown the potential

to effectively detect and, in some cases, mitigate these crises.

However, case studies and current Al applications reveal that the full benefits of these
technologies cannot be realized due to systemic limitations and social inequalities. Gaps in data
infrastructure and high costs restrict the large-scale implementation of these technologies and
diminish their effectiveness in resource-constrained regions. Moreover, uncertainties and errors
in algorithms necessitate human oversight and intervention, while the lack of democratic and
collective participation in decision-making processes further limits the societal benefits of these

technologies.
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Social inequalities, urban-rural divides, and the influence of economic priorities result in Al-
based ecological crisis management applications being effective only in certain areas. This
situation constrains the potential of technology and may delay the resolution of ecological
crises. Importantly, these limitations do not arise from the intrinsic nature of Al technologies.
When used with a focus on the common good and societal benefit, and supported by renewable
energy, Al applications can become both economically sustainable and long-term contributors
to solving ecological crises. Integrating Al technologies with human oversight and governance

mechanisms preserves their potential to promote social and ecological justice.

Fully autonomous AI algorithms, particularly in contexts marked by urban-rural and class
disparities, may exacerbate rather than alleviate ecological crises. Therefore, for Al to
effectively contribute to solving ecological crises, technical advancements must be both
accompanied and strengthened by societal adaptation, democratic participation, and inclusive

governance mechanisms.

In conclusion, while Al technologies possess significant potential as tools to address ecological
crises, realizing this potential is directly linked to social, economic, and political contexts. In
this regard, rather than blaming the technology itself, it is clear that Al, when used equitably
and with the common good and societal benefit at its center, can serve as an effective instrument

for addressing ecological crises.
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Branko Milanovi¢’s Capitalism, Alone: The Future of the System That Rules the World (2019)
examines why, and how capitalism has become the world’s only dominant economic system
and explores the tensions that now shape its future. Milanovi¢ contrasts Liberal Meritocratic
Capitalism in the West with Political Capitalism, exemplified by China, and carefully dissects
the internal contradictions of each. This review outlines some of the author’s main arguments,

highlights the book’s contributions, and considers its limitations.

Before the Industrial Revolution in the West, global inequality was relatively modest, arising
as much from differences among individuals within the same region as from disparities in
average incomes between regions. This changed dramatically with the Industrial Revolution.
As the author notes, “Never in history had the superiority of one part of the world over another
been as great as was the superiority of Europe over Africa and Asia in the nineteenth century”
(p. 6), which is explored more extensively in Pomeranz (2009). By the aftermath of World War
II, global inequality had reached its historical peak and remained at similar levels until the
closing decades of the twentieth century. However, from the 1980s onward, convergence began,
led by China’s economic transformation and followed by several other Asian economies,
unfolding alongside a new phase of Globalization and the ICT revolution. This process also
contributed to the deindustrialization of the West, mirror image of the deindustrialization that
India experienced during the first Industrial Revolution. In this sense, the global economy has
partly “undone” the effects of the first Industrial Revolution, returning the distribution of
economic activity in Eurasia closer to its pre-industrial balance, while between regions

inequality has transferred within countries.

This book examines the economic, social, cultural, and institutional consequences of this new

global order from a realistic perspective, recognizing capitalism as the system that has come to
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dominate all others and evolved into two different forms. Liberal Meritocratic Capitalism that
has developed gradually in the West, and the state-led authoritarian version of it: Political
Capitalism, can be exemplified by China, but not constraint to it. Milanovic spares two chapters
for his diligent analysis of these two types of capitalism and explores the future of capitalism

in the following parts of the book.

Liberal Meritocratic Capitalism, which the author defines with reference to John Rawls’s theory
of justice (1971), is a system in which goods and services are produced and exchanged through
the mechanisms of capitalism (production organized for profit with legally free wage labor,
capital owned privately, and decentralized coordination), allocated according to the principle
of meritocracy, and liberal insofar as it permits social mobility. Milanovi¢ compares this system
with earlier forms of capitalism and finds similar features: a rising share of capital in total
income, a high concentration of capital ownership, and the enduring wealth of capitalists. One
of the few things that sets Liberal Meritocratic Capitalism apart is the phenomenon the author
terms homoploutia: the richest individuals are not only major capital owners but also earners of
the highest labor incomes. Assortative mating further reinforces this concentration, as high-
income individuals increasingly partner with one another. In addition, the transmission of social

status across generations operates in new ways.

One of the strongest parts of Milanovi¢’s book is the depth with which he examines the internal
dynamics of Liberal Meritocratic Capitalism. These mechanisms—homoploutia, assortative
mating, and the intergenerational transmission of privilege—are not incidental features but
central to understanding how inequality is reproduced today. Supported by the arguments from
The Meritocracy Trap (Markovits 2019), the author shows how today’s capitalism differs
fundamentally from the world described by Ricardo, Marx, or even Veblen. Today’s elites are
not only rentiers or owners of large corporations but also highly paid professionals, such as
managers, lawyers, physicians, consultants, web designers, and investment bankers who may

have inherited wealth or accumulated it over the course of their high-earning careers.

Before the 1980s, affluent men often married women of similar social status, yet household
inequality was mitigated because wives were less likely to participate in the labor force. Today,
however, elite schools are increasingly populated by students from wealthy families, who then
marry one another, creating households where both partners command high incomes. The
consequences are striking: the correlation of spouses’ incomes was close to zero in 1970, it has

since turned strongly positive and continues to rise. Milanovi¢ shows that about one-third of
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the increase in U.S. inequality between 1967 and 2007 can be attributed to homogamy.
Moreover, its effects extend beyond the household: highly educated couples also invest
disproportionately in their children’s education, reinforcing advantages across generations and
further entrenching inequality. This new elite also channels substantial resources into politics,
reinforcing their influence and control. Put more bluntly, the ruling class in Western societies
is not idle but hard-working; it believes its wealth is deserved through education and does not

perceive itself as a ruling class at all.

The author’s take on how these elites influence the political system stays brief. Still, his
arguments imply a richer perspective. For elites, transfering both their social status and high
labor incomes depends on massive investments in their children’s education from an early age,
as they compete for a limited number of places at elite schools. This dependence helps explain
their inclination to shape and control democratic processes: they require the system to remain
as it is for their investments in education and status reproduction to pay off. Although Milanovi¢
largely avoids direct reflections on today’s politics, his arguments suggest that elites’
antagonism toward populism reflects a resentment of a system they dominate but fear others
are unwilling to contribute. By contrast, the masses appear increasingly detached from the
meritocratic race, showing little interest in investing in the system and not concerned for its
future at all. These implications, while not spelled out in the book explicitly, provides important

clues for understanding the rise of political polarization worlwide.

The book convincingly shows that education in Liberal Meritocratic Capitalism is increasingly
instrumentalized by elites to legitimize and reproduce privilege. The high cost of schooling with
actual or perceived superior quality of it serves a dual purpose: it allows elites to monopolize
best education institutions, and more importantly signals that they are not only affluent but
intellectually exceptional. Yet the author’s policy suggestion to adress this is to find a way to
expand access of low-income groups to better education. His realist attitude in analyzing the
current role of education becomes naive when suggesting policies to remedy it, because
extending Milanovi¢’s own logic suggests otherwise. Highly paid managers often hire through
school-based and professional networks, and apply less scrutiny to insiders than to outsiders
which helps concentrate, and sometimes even proliferate, high-paying jobs within closed
circles. In such a setting, “reconnecting” innate ability to better education would yield only
limited gains in labor incomes, because the decisive margin is not the quality of education but
rather networked gatekeeping and credential prestige (Dale and Krueger, 2002; Bayer et al.,
2008; Rivera, 2012; Eliason et al., 2023).
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In the third chapter, the author turns to Political Capitalism, examining it primarily through the
example of China. Drawing on Max Weber’s definition of politically motivated capitalism as
“the use of political power to achieve economic gains” (p. 91), Milanovi¢ identifies three
defining characteristics. First, the system relies on a highly efficient bureaucracy, which
provides the administrative capacity necessary for rapid economic growth. Second, the absence
of the rule of law makes economic growth the key source of political legitimacy. Third, the
state retains the autonomy to subordinate the private sector to national interests. Within this
system, the author highlights two internal contradictions. The first lies between the arbitrariness
of rule enforcement and the technocratic, high-skilled elite, trained to operate under rational
and rule-bound procedures. The second arises from the tension between the system’s need for
legitimacy and the corruption fostered by the wide discretionary powers given to bureaucrats.
High growth and high corruption, he argues, cannot coexist indefinitely: if corruption spirals
out of control, the system may collapse; but if the rule of law is fully implemented, the system

evolves into one of elite competition, moving it beyond a one-party regime.

Milanovi¢ argues that Political Capitalism operates within a precarious equilibrium, constrained
by internal bottlenecks that threaten its long-term stability. By contrast, Liberal Meritocratic
Capitalism appears more balanced, yet it too contains systemic features that endanger its
durability. Its central weakness lies in the formation of a self-perpetuating upper class and the
growing polarization between elites and the rest of society, while the system is less prone to
imbalance because its tensions are repeatedly tested within a democratic framework. Political
Capitalism, on the other hand, grants leaders far greater discretion, which makes the system

free from democratic control, and injures it in a way that is threatened by its own dynamics.

One of the most interesting sections of the Political Capitalism chapter is the author’s discussion
of the limits of both liberal and Marxist paradigms in explaining major historical events. He
argues that World War I poses a serious challenge to the liberal interpretation of history: if the
system repeatedly culminates in world wars, then its theoretical framework must be considered
flawed. Marxism, by contrast, provides a more compelling account of the rise of fascism and
the outbreak of war. Marxist theory incorporates such conflicts as inherent to Capitalism, which
inevitably produces powerful national monopolies that clash as the system is characterized by
rapid expansion. This puts the system on Marx’s projected linear path from capitalism to
socialism and ultimately communism, even if the bourgeoisie may temporarily mobilize to stop

the “wheels of history.”
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Marxist theory has its own limits as it provides no substantial explanation for why it was never
expanded to the other capitalist countries, and why existing socialist regimes eventually
reverted to capitalism. Milanovi¢ instead interprets communism as a transitional path that
allowed late-developing countries to move toward capitalism. In the 1920s, much of the “Third
World” was underdeveloped relative to the West, still marked by feudal or quasi-feudal
relations and dominated by foreign powers. These countries could not follow the Western path
from feudalism to capitalism because they faced two simultaneous challenges: a social
revolution to break the power of landlords and a political revolution to end foreign domination.
Communist and left-wing nationalist parties were uniquely positioned to meet these challenges,
offering both strong organizational structures and ideological commitment, including a
willingness to make sacrifices. In this way, Milanovi¢ provides a more historically consistent
account of communism’s role, showing how it functioned as an alternative path for societies

blocked from the Western model of development and ultimately led them to capitalism.

Milanovi¢ argues that the classic 20th-century tools—strong unions, mass education, and high
taxes and transfers—are no longer enough to cope with the new versions of Capitalism. Instead,
he calls for equalizing capital and skill endowments across the population. Since capital income
is rising, he proposes broadening middle-class asset ownership through measures such as
protecting small investors, promoting worker shareholding, and strengthening inheritance and
wealth taxes. He also stresses the need to break the link between wealth and political power and
to reform migration by tying the number of entrants to the bundle of rights they receive, thereby
easing nationalist backlash while addressing income-driven migration pressures. In addition, he

advocates major investment in public education to level the playing field with private schools.

Considering its policy suggestions, the book reveals several limitations: it dismisses modern
social democracy, overlooks the political feasibility of its own proposals, and adopts a narrow
view of technology’s role. Although Milanovi¢ defines “social-democratic capitalism” as a
postwar phenomenon, he largely overlooks its modern Scandinavian forms, even though many
of his proposed policies, such as inheritance taxation and strong public education, are central
features of these systems. Examining Scandinavian economies through Milanovi¢’s own
framework could also address another limitation of the book, namely its neglect of the political
feasibility of egalitarian reforms such as expanded middle-class asset ownership and worker
shareholding, which his own analysis of elite political capture suggests may be impossible to

implement. Finally, his treatment of technology, focused on rebutting fears of mass
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unemployment, underestimates its broader implications for inequality, power concentration,

and the changing nature of work.

In its final chapters, Capitalism, Alone turns from history to prognosis. The author foregrounds
the contradictions of globalization, where capital and goods move freely but labor remains
constrained by borders. This produces what he calls the “citizenship premium,” a rent enjoyed
by those born in rich countries and defended through anti-immigrant politics. At the same time,
globalization has upended development theory: far from requiring delinking, poor countries
now converge by integrating into global value chains, as technology transfer and fragmented
production link capital owners in the North with workers in the South. The result is both

convergence between Asia and the West and dislocation for workers in advanced economies.

The conclusion is both provocative and unsettling. He depicts a capitalism that penetrates
private life, commodifying family and community functions while fostering atomization and
moral hollowing. In this hypercommercialized world, money becomes the sole arbiter of value,
and legality substitutes for ethics, normalizing corruption as a feature of the system. Against
this backdrop, he frames the future as a contest between liberal meritocratic capitalism,
anchored in democracy and rule of law, and political capitalism, exemplified by China’s
growth-driven authoritarian model. The outcome remains uncertain, but the book leaves the
reader with a sobering insight: capitalism’s triumph is global and uncontested, yet its very

success erodes the social and ethical foundations on which lasting prosperity depends.
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