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8. Sinif Fen Bilimleri Kitaplarinin Siirdiiriilebilir Cevre Egitimi Ac¢isindan
Incelenmesi”

Analysis of 8th Grade Science Textbooks in Terms of Sustainable Environmental
Education

Ali Ekber GULERSOY', Hakan AYDEMIR?

'Dokuz Eyliil Universitesi, Buca Egitim Fakiiltesi, Izmir
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Ozet: Giiniimiiz diinyasinda hizla artan cevresel sorunlar, bireylerin ve toplumlarin cevreye duyarli davranislar
gelistirmesini zorunlu hale getirmektedir. Iklim degisikligi, dogal kaynaklarmn tiikenmesi, biyolojik ¢esitliligin
azalmasi gibi kiiresel sorunlarla basa ¢ikmak, yalnizca bilimsel ve teknolojik ¢éziimlerle degil, aynmi zamanda
bireylerin bilin¢lendirilmesiyle de miimkiindiir. Bu noktada siirdiiriilebilir ¢evre egitimi, toplumlarin cevreye yonelik
farkindalik diizeyini artirmada ve gelecegin ¢evre dostu bireylerini yetistirmede hayati bir rol oynamaktadir. Bu
calismamin amaci, 2023-2024 Egitim Ogretim yili icerisinde dgrencilere okutulmak iizere basilan Ata ve Dikey
Yayinciliga ait 8. sinif fen bilimleri ders kitaplarinin konu igeriklerinin, etkinliklerin ve siirdiiriilebilir cevre egitimine
yonelik kazammlarin iinitelere gore dagilimimin incelenmesidir. Arastirmada nitel arastirma yontemlerinden
dokiiman analizi kullanilmistir. Arastirma sonucunda 8. simif fen bilimleri ders kitaplarinda yer alan siirdiiriilebilir
cevre egitimi ile iliskili kazammlarin ders kitaplarimin biitiine yayilmis bir sekilde yer almadigi, sadece belirli
tinitelerde stirdiiriilebilirlik kavramlarina yer verilerek, 6grencilere saglanacak olan katkilarin bu iinitelerle sinirl
kaldig1 goriilmiistiir. Ders kitaplarindaki etkinliklerin siirdiiriilebilir ¢evre egitimi acisindan yetersiz oldugu, Ata
Yayinciliga ait ders kitabinda ilgili hichbir etkinlige yer verilmedigi, Dikey Yayinciliga ait ders kitabinda ise sadece
bir adet etkinligin yer aldig1 tespit edilmistir. Calisma sonucunda ders kitaplarimin siirdiiriilebilir ¢evre egitimine
yonelik daha fazla proje ve etkinlik igermesi gerektigi ve ogrencilerin siirdiiriilebiliv bir yasam tarzini
benimsemelerine katki saglayacak degisikliklerin saglanmasi gerektigi sonucuna ulagiimustir.

Anahtar kelimeler: Siirdiiriilebilir ¢evre egitimi, Fen bilimleri dersi, Ders kitabt

Abstract: In today's world, rapidly increasing environmental problems necessitate that individuals and societies
develop environmentally conscious behaviors. Addressing global issues such as climate change, depletion of natural
resources, and the decline of biodiversity is possible not only through scientific and technological solutions but also
by raising individual awareness. At this point, sustainable environmental education plays a vital role in raising
environmental awareness within societies and in nurturing the environmentally conscious individuals of the future.
The aim of this study is to examine the distribution of the subject content, activities, and outcomes related to
sustainable environmental education across the units of the 8th Grade Science textbooks published by Ata and Dikey
Publishing for the 2023-2024 academic year. In the research, document analysis, one of the qualitative research
methods, was used. The research found that the achievements related to sustainable environmental education in 8th-

: Bu arastirma Prof. Dr. Ali Ekber GULERSOY damigmanhginda Dokuz Eyliil Universitesi Egitim Bilimleri Enstitiisii Cevre
Egitimi Anabilim Dalinda tarafindan “8. Smuf Fen Bilimleri Ders Kitaplarinin Siirdiiriilebilir Cevre Egitimi Agisindan
Incelenmesi.” baslikli yiiksek lisans tezinden iiretilmistir.
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grade science textbooks were not distributed throughout the entirety of the textbooks. Instead, sustainability concepts
were included only in specific units, limiting the contributions to students to those particular units. It was determined
that the activities in the textbooks are inadequate in terms of sustainable environmental education, with no relevant
activities included in the textbook by Ata Publishing, and only one activity featured in the textbook by Dikey
Publishing. As a result of the study, it was concluded that the textbooks should include more projects and activities
related to sustainable environmental education, and that changes should be made to help students adopt a sustainable
lifestyle.

Keywords: Sustainable environmental education, Science lesson, Textbook

1. Giris

Diinya’nin olusumundan sonra, yeryiiziinde pek ¢ok canli varlik ortaya ¢ikmistir. Bazilarmin
tiirleri yok olurken, bazilar1 hala hayatta kalmay1 basarmistir. Insan tiirii diinyaya adim atmadan dnce de
gezegen pek cok kiiresel sorunla karsilagsmis ve yasam defalarca yok olma tehlikesiyle yiiz ylize
gelmistir. Ancak bu olaylarin higbiri, diinya iizerinde yasayan herhangi bir canlinin eylemleriyle
iligkilendirilmemistir. Endiistri devrimine kadar insanin dogaya verdigi zararlar kabul edilebilir
diizeylerdeydi. Ancak teknolojik gelismelerin artmasi, fosil yakitlarin enerji kaynaklari olarak
kullanilmaya baslanmasi, kentlesmenin hizlanmasi ve niifus artisinin hizlanmasiyla birlikte, diinya
tizerindeki dogal kaynaklarin tiiketim hizi da 6nemli bir sekilde artis gostermistir (Tiras, 2012).

Her yil diinyanin sahip oldugu bir yila ait dogal kaynaklarm insanlar tarafindan kullanimimin
dlgiilerek, o yila ait Diinya Limit Asim Giiniinii aciklayan Kiiresel Ayak Izi Ag1 (Global Footprint
Network, GFN), Diinya Limit Asim Giiniinii 2023 yili itibariyla 2 Agustos olarak agiklarken,
Tiirkiye’nin ise dogal kaynaklarini 22 Haziran'da tiikettigini agiklamistir (WWF, 2012). Kiiresel Ayak
izi Ag1, kaynaklarin ilk kiiresel asiminin 25 Arahik 1971 yilinda baslandigini, Kovid-19 pandemisi
dolayisiyla dogal kaynak kullaniminda azalma tespit edilen 2020 yil1 harig, kiiresel limit asim giiniiniin
her y1l bir 6ncekinden daha erken bir tarihe tagidigini belirtmistir. WWF 2012 Tiirkiye nin Ekolojik Ayak
izi Raporuna gore iilkemizde tiiketimin toplam Ekolojik Ayak izi iilke genelindeki biyolojik kapasiteyi
1974°te asmus, 2007 yil itibariyle de bu esigin iki katina ¢ikmistir. 2007 yilinda ise Tiirkiye’deki
tiretimin Ekolojik Ayak Izi, biyolojik kapasitesinin yaklasik 1,6 katina ¢iktig1 belirtilmistir. Elde edilen
verilere dayanarak iilkemizdeki dogal kaynak tiiketim hizinin ulusal boyutlarda siirdiiriilebilir olmadig:
sonucuna ulasilmistir (WWF, 2012).

Ormanlar, sulak alanlar ve diger dogal ekosistemler, biyogesitliligi koruma acisindan kritiktir
unsurlardir. Bu ekosistemlerin tahrip edilmesini 6nlemek ve yeniden agaclandirma ¢aligmalar1 yapmak
stirdiiriilebilir bir ekosistemin gerekliliklerindendir. Tarimu siirdiiriilebilir hale getirmek icin kimyasal
giibre ve pestisit kullanimim azaltmak, organik tarimi tesvik etmek ve gida israfin1 6nlemek gibi
yontemler 6nem tagimaktadir. Diinyanin dogal kaynaklar1 sinirsiz degildir ve bu kaynaklarin ¢ogunun
tekrar olugsmast icin ¢ok uzun siirecler gerekmektedir. 2023 verilerine gore Diinya iizerinde yaklasik 8
milyar insan yagamaktadir (U.S. Census Bureau, t.y.). Eger diinya kaynaklarini bugiinkii hizla tiiketmeye
devam edecek olursak Diinya iizerinde yasayan yaklagik 8 milyar insanin ihtiyaglarinin karsilanmasi igin
3 adet daha diinya gerekmektedir (Biner, 2014).

Siirdiiriilebilir gevre egitimi, 6grencilere ¢cevre konularinda bilgi ve farkindalik kazandirmayz,
cevre sorunlarini anlama ve ¢6zme becerilerini gelistirmeyi, dogal kaynaklar1 koruma ve siirdiiriilebilir
yasam tarzlarim1 benimseme konularinda tesvik etmeyi amacglamalidir. Tiirkiye’deki ilkdgretim
programlarina bakildiginda siirdiiriilebilir ¢evre egitimi adi altinda zorunlu bir dersin bulunmadigi
goriilmektedir. Se¢meli ders olarak ise sadece alti, yedi ve sekizinci siniflarda okutulan segmeli gevre
egitimi ve iklim degisikligi dersi bulunmaktadir. Siirdiiriilebilir ¢cevre egitimine yonelik kazanimlarin
daha fazla bulundugu derslerin hayat bilgisi, sosyal bilgiler ve fen bilimleri dersleri oldugu
anlagilmaktadir (Tanriverdi, 2009).



A.E. Giilersoy ve H. Aydemir

Cevre egitimi, 6grencilerin yasadiklari ¢evredeki dogal sistemlerin nasil ¢alistigin1 anlamaya,
sistemlerin karmasikliklarini takdir etmeye ve bunlarin nasil oldugunu anlamaya tesvik eder (Davis,
1998). Siirdiiriilebilir gevre egitimi ise gelecekte yasanabilir bir diinya yaratmak i¢in 6nemli bir adimdir.
Bu egitim, sadece bugiinkii neslin degil, gelecek nesillerin de dogal kaynaklar siirdiiriilebilir bir sekilde
kullanabilecegi bir gelecek yaratmay1 hedefler. Siirdiiriilebilir gevre egitimi, insanlarin ¢evre konularinda
farkindaliklarini artirmay1, dogal kaynaklar1 koruma ve siirdiiriilebilir bir gelecek i¢in bilgi ve beceriler
kazanmay1 hedefleyen bir egitim yaklagimidir.

Stirdiiriilebilir cevre egitimi, dogal kaynaklarin korunmasi, ¢evrenin kirlilige maruz kalmamasi
ve gelecek nesillere temiz bir ¢evre birakilmasi gibi 6nemli konular1 ele alir. Bu nedenle siirdiiriilebilir
cevre egitimi, ¢evre konusunda farkindalik yaratmak, insanlarin ¢evre bilincini artirmak ve stirdiiriilebilir
yasamin 6nemini vurgulamak icin son derece dnemlidir. iklim degisikligi, hava kirliligi, su kirliligi,
toprak kirliligi gibi sorunlar, insanlarin saglhigina ve ekonomik refahina zarar vermektedir. Etkili bir
stirdiiriilebilir ¢evre egitimi ile Ogrencilere dogal kaynaklar1 nasil koruyabileceklerini, dogru atik
yonetimi tekniklerini, enerji tasarrufu yapmayi ve siirdiiriilebilirlik i¢in yenilenebilir enerji kaynaklarini
kullanmay1 6grenmelerine yardime1 olunabilir.

Gilinlimiizde c¢evre sorunlar1 insan-doga iliskilerinin ve insan davranislarinin bir etkisi olarak
goriinse de psikolojik, politik, felsefi, hukuki, sosyolojik, teknolojik ve kiiltiirel boyutlar1 ile ¢ok yonlii
bir kavram olarak karsimiza ¢ikmaktadir (Giilersoy, Diilger, Dursun, Ay ve Duyal, 2020). Cevre egitimi,
genellikle cevre bilincini artirmak ve cevre sorunlarinin farkindaligini artirmak igin tasarlanmis bir
egitimdir. Bu egitim, insanlarin dogal c¢evreleri hakkinda bilgi edinmelerine ve dogal kaynaklarin
korunmasina yardimci olur. Cevre egitimi, temiz hava, su ve toprak gibi konularda farkindalik yaratir ve
stirdiiriilebilir bir ¢cevrenin énemini vurgular. Siirdiiriilebilir ¢evre egitimi ise, ¢evre egitimine benzer
sekilde ¢cevre bilincini artirmay1 amaclar, ancak sadece dogal kaynaklarin korunmasi degil, ayni zamanda
gelecekteki nesillerin ihtiyaclarinin da karsilanmasii hedefler. Ortaokul 6., 7. ve 8. siiflarin ders
programlarina bakildiginda, cevre egitimi ad1 altinda sadece segmeli ¢evre egitimi ve iklim degisikligi
dersine yer verildigi, bunun disinda dogrudan cevre egitimi baslikli bagka bir dersin bulunmadigi
anlasilmaktadir. Bunun yerine, ¢evre egitimi ile ilgili konularin cesitli derslerin miifredatina dagitildig:
gorlilmektedir (Giilersoy vd., 2020; Giilersoy ve Giilersoy, 2023). Siirdiiriilebilir cevre egitimi, sadece
kaynaklarin korunmasina degil, aym1 zamanda yenilenebilir enerji kaynaklarmin kullanimi, atik
yonetimi, enerji tasarrufu ve yenilenebilir kaynaklarin kullanimi gibi siirdiiriilebilir uygulamalarin tesvik
edilmesini de igerir. Bu baglamda yaklasildiginda siirdiiriilebilir cevre egitiminin gelecek nesiller yasam
kaliteleri ve yasadigimiz gezegenin kaynaklarinin gelecegi icin ne denli 6nemli oldugu 6ne ¢ikmaktadir.

Cevre sorunlarinin giderilmesine yonelik yapilacak ilk eylemlerden birisi de verilecek ¢evre
egitimi ile toplumun c¢evre sorunlar1 hakkinda bilinglendirilmesidir (Giilersoy vd., 2021). Kiiresel gevre
sorunlarinin engellemesinde her ne kadar biiyiik 6lcekli firmalarin ve devletlerin alacaklar1 tedbirler
hayati 6nem tasisa da bireysel olarak her insanin atacag kiiciik adimlar ve yasam tarzlarinda yapacagi
degisiklikler de goz ardi edilmemelidir. Bireylerin ¢evre sorunlarina bakis acilarinin degisiminin
saglanmasi ve bu degisimin bireylerin yasam tarzlarina yansimasinin saglanmas ise siiphesiz ki erken
yaslarda verilmeye baslanacak olan siirdiiriilebilir ¢cevre egitimi ile miimkiin olacaktir. Bu baglamda fen
bilimleri dersinin 6grenciler tizerinde ¢evre farkindalig1 yaratma giicii ve siirdiiriilebilir bir diinya i¢in
yapilmasi gerekenleri bir yagsam bicimine doniistiirecek aliskanliklart kazandirma kapasitesi giin yiiziine
cikmaktadir.

2. Amacg ve Yontem

Bu arastirmada, T.C. Milli Egitim Bakanlig1 tarafindan 2018 yilinda yayimlanan 8. siif fen
bilimleri dersi 6gretim programina gore hazirlanan Milli Egitim Bakanligi, Talim ve Terbiye Kurulu
Bagkanligi’nin 18.04.2019 tarih ve 8 sayili kurul karariyla 2019-2020 6gretim yilindan itibaren 5 yil
stireyle ders kitab1 olarak kabul edilen Dikey yaymncilik ve Milll Egitim Bakanligi Talim ve Terbiye
Kurulu Bagkanliginin 04.01.2023 tarihli ve 02 sayil1 kurul karariyla 2023 - 2024 6gretim yilindan itibaren
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5 yil siireyle ders kitabi olarak kabul edilen Ata yayincilik tarafindan basilan ders kitaplarmin
siirdiiriilebilir cevre egitimi agisindan incelenmesi amacglanmustir.

Bu ¢alismada nitel arastirma yontemlerinden dokiiman analizi kullanilmistir. Dokiiman analizi,
yazili metinlerin, belgelerin icerigini detayli ve sistematik olarak analiz edildigi bir yontemdir (Wach
and Ward, 2013). Dokiiman analizi; arastirilmasi gereken olgular ile ilgili bilgiyi igeren literatiiriin 6zeti,
sentezlenmesi ve incelenmesidir (Balci, 2001). Baska bir deyisle dokiiman analizi, basili veya elektronik
ortamlarda bulunan materyaller olmak iizere tiim belgeleri incelemek ve degerlendirmek amaciyla
kullanilan sistemli bir yontemdir (Kiral, 2020). Ilkégretim 3. smif diizeyinden itibaren verilmeye
baslanan fen bilimleri dersi 8. sinifin sonuna kadar siirdiiriilmektedir (MEB, 2018). Calismanin amaci
i¢in gerekli olan kavram ve kazanimlar hakkinda bilgileri i¢ceren 8. sinif fen Bilimleri ders kitaplarinin
siirdiiriilebilirlik kavramini igeren kazanimlarinin analizinin gerekliligi, bu yontemin tercih edilmesinde
etkili olmustur. Nitel arastirmalarda ¢cogunlukla basvurulan dokiiman analizi yonteminin; zor ulasilan
Ozneler, tepkiselligin olmamasi, uzun siireli ve zamana yayilmis analiz, 6rneklem biiytikliigi, bireysellik
ve Ozglinliik, gorece daha diisiik maliyet ve nitelikli veri kaynagi olmasi gibi giiclii yonleri
bulunmaktadir. Ayrica, dokiiman incelemesi, hedeflenen olgular hakkinda bilgiler iceren yazili
materyallerin analizini igeren ve tek basma bir ¢aligmanin yontemi olarak da kullanilabilecek bir
yontemdir (Simsek ve Yildirim, 2011). Yontem dogrultusunda elde edilen veriler analiz edilip
raporlanmistir. Bu kapsamda 8. sinif fen Bilimleri ders kitaplar siirdiiriilebilir ¢evre egitimi acisindan
incelenmistir. Arastirmanin dokiiman analiz siireci Cizelge 1’de yer almaktadir.

Cizelge 1. Arastirmanin dokiiman analizi siireci.

Dokiiman Analizi Siireg Arastirma Kapsaminda Yapilan Islemler
Asamalari

Dokiimanlarda dahil edilecek | Kavramlar, etkinlikler.
kriterleri belirleme

Dokiiman ve veri toplama Ata Yaymncilik 8. sumif fen bilimleri ders kitaplar: Yanik, S. (2023). Ata Ders Kitaplar:
Yayinculik, Matb., fns., Tarim Hayv. San. Ve Tic. Ltd. $ti., Ornek Mahallesi Ornek Caddesi
No.75 Altindag/ANKARA;

Dikey Yaymncilik 8. sinif fen bilimleri ders kitaplar: Yanci, M.V. (2023). Dikey Egitim
Saglik Arastirma Basin Yayin Sanayi Ticaret Limitet Sirketi., Kavacik Subayevleri Mah.
Fahrettin Altay Cad. No.4/8 Keciéren/ANKARA

Temel analiz  alanlarin1 | 8. sinif fen bilimleri ders kitaplarindaki siirdiiriilebilir cevre egitimine yonelik kazanimlarin
belirleme unitelere gore dagilimi.
8. smuf fen bilimleri ders kitaplarindaki siirdiiriilebilir ¢cevre egitimine ydnelik iinite konu
anlatimlari.

8. sinif fen bilimleri ders kitaplarindaki siirdiiriilebilir ¢cevre egitimine yonelik etkinlikler.

Dokiimani kodlama Temel analiz alanlari kapsaminda c¢evre sorunlari, karbon ayak izi, ekolojik denge,
ekosistem tahribati, kiiresel 1sinmay1 tetikleyen faktorler, kiiresel iklim degisikliginin
etkileri, sera gazlart salimimlar, biyogesitlilik, ekolojik ayak izi bilesenleri, geri
doniisiimiin 6nemi, yenilenebilir enerji kaynaklarinin kullanimi, dogal kaynaklarin bilingli
kullanimi, c¢evre bilinci, habitat kaybi, fosil yakit kullaniminin dogaya etkileri, enerji
verimliligi, siirdiiriilebilir yasam tarzi, ozon tabakasmin delinmesinin etkileri gibi
kavramlar.

Dogrulama Temel analiz alanlar1 kapsaminda ¢evre sorunlari, karbon ayak izi, ekolojik denge,
ekosistem tahribati, kiiresel 1sinmayi tetikleyen faktorler, kiiresel iklim degisikliginin
etkileri, sera gazlari salimmlari, biyogesitlilik, ekolojik ayak izi bilesenleri, geri
doniisiimiin 6nemi, yenilenebilir enerji kaynaklarimin kullanimi, dogal kaynaklarm bilingli
kullanimi, ¢evre bilinci, habitat kaybi, fosil yakit kullaniminin dogaya etkileri, enerji
verimliligi, siirdiiriilebilir yasam tarzi, ozon tabakasinin delinmesinin etkileri gibi
kavramlari, {inite konu anlatimlar ve etkinlikler kapsaminda ders kitaplarinin taranmasi.

Analiz etme Bulgular ger¢evesinde arastirma raporunun yazilmasi.

Kaynak: Altheide, 1996’dan yararlanarak tarafimizca diizenlenmistir.
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Sozii edilen ¢ergevede 8. sinif fen bilimleri ders kitaplar siirdiiriilebilir ¢evre egitimi a¢isindan
ayrintili bir sekilde incelenmistir. Bu kapsamda 8. smif fen bilimleri ders kitaplarinda siirdiiriilebilir
cevre egitimine yonelik kavramlarin 6grenme alanlari/iinitelere gore dagilimmin nasil olduguna, {inite
konu anlatimlar1 ve ders kitab1 etkinliklerinde siirdiiriilebilir ¢cevre egitimine yonelik “cevre sorunlari,
karbon ayak izi, ekolojik denge, ekosistem tahribati, kiiresel 1sinmayi tetikleyen faktorler, kiiresel iklim
degisikliginin etkileri, sera gazlar1 salinimlari, biyocesitlilik, ekolojik ayak izi bilesenleri, geri
doniistimiin 6nemi, yenilenebilir enerji kaynaklarinin kullanimi, dogal kaynaklarin bilingli kullanima,
cevre bilinci, habitat kaybi, fosil yakit kullaniminin dogaya etkileri, enerji verimliligi, siirdiiriilebilir
yasam tarzi, ozon tabakasinin delinmesinin etkileri” gibi kavramlara yer verilip verilmedigine iligkin
bulgulara ulagilmaya c¢aligilmistir.

Aragtirmanin problem ciimlesi: “Stirdiiriilebilir gevre egitimi agisindan 8. sinif fen bilimleri ders
kitaplar1 hangi 6zelliklere sahiptir?” seklindedir.

Aragtirmada su alt problemlere yanit aranacaktir:

1. 8. smif fen bilimleri ders kitaplarinda siirdiiriilebilir ¢evre egitimine yonelik kavramlarin
iinitelere gore dagilimi nasildir?

2. 8. smuf fen bilimleri ders kitaplarinda siirdiiriilebilir ¢cevre egitimi ile iliskili hangi konulara
yer verilmistir?

3. 8. sinif fen bilimleri ders kitaplarinda siirdiiriilebilir ¢evre egitimine yonelik hangi etkinliklere
yer verilmistir?

3. Bulgular
Aragtirma sonucunda ulasilan bulgular alt problemler gercevesinde sekillenmis olup ii¢ baglik
altinda incelenmistir.

3.1. VIII. Sinif Fen Bilimleri Ders Kitaplarinda Siirdiiriilebilir Cevre Egitimine Yonelik
Kavramlarin Unitelere Gore Dagihmina iliskin Bulgular

Aragtirmanin birinci alt problemi kapsaminda 8. siif fen bilimleri ders kitaplar1 incelenerek
stirdiiriilebilir ¢cevre egitimine (SCE) yonelik kavramlarin tinitelere gore dagilimi tespit edilmistir ve
Cizelge 2’°de yer alan bulgulara ulagilmigtir.

Cizelge 2. VIII. sinif fen bilimleri ders kitaplarinda siirdiiriilebilir ¢evre egitimine yonelik kazanimlarin {initelere gére dagilimi.

Unite Adi Konu Alant Adi Kazanim SCE’ye Yonelik  SCE’ye Yonelik

Sayisi Kazanim Sayis1  Kazanim Yiizdesi

Mevsimler ve Iklim Diinya ve Evren 3 1 %33
DNA ve Genetik Kod Canlilar ve Yasam 13 0 %0
Basing Fiziksel Olaylar 3 0 %0
Madde ve Endiistri Madde ve Dogasi 17 1 %6
Basit Makineler Fiziksel Olaylar 2 0 %0
Enerji anqwmlem V€ Canlilar ve Yasam 12 9 %75
Cevre Bilimi
Elektrik  Yiikleri ve . o
Elektrik Enerjisi Fiziksel Olaylar 11 2 %18

Toplam 61 13 %21
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Cizelge 2 incelendiginde 8. smif fen bilimleri ders kitaplarinda, “DNA ve Genetik Kod” {initesi,
“Basing” tinitesi ve “Basit Makineler” iinitelerinin Siirdiiriilebilir Cevre Egitimine (SCE) yonelik
herhangi bir kazanim i¢cermedikleri goriilmektedir.

Cizelge 3’te “Mevsimler ve Iklim”, “Madde ve Endiistri”, “Enerji Déniisiimleri ve Cevre Bilimi”
ve “Elektrik Yukleri ve Elektrik Enerjisi” tnitelerinin SCE’ye yonelik icerdikleri kazanimlar
goriilmektedir. 8. sinif fen bilimleri “Enerji Déniisiimleri ve Cevre Bilimi” Unitesinin %75’lik SCE
kazanimi1 orami ile yedi iinite igerisinde SCE’ye yonelik en fazla kazanim igeren {iinite oldugu
belirlenmistir.

Cizelge 3. VIII. smif fen bilimleri ders kitaplarinda bulunan siirdiiriilebilir ¢evre egitimine yonelik kazanimlar.

Unite Ad1 SCE'ye Yonelik Kazanimlar

e F.8.1.2.2. iklim biliminin (klimatoloji) bir bilim dal1 oldugunu ve
bu alanda ¢alisan uzmanlara iklim bilimci (klimatolog) adi

Mevsimler ve Tklim verildigini sdyler.

e F.B447. Asit yagmurlarmin Onlenmesine yonelik ¢ozim
Onerileri sunar.

Madde ve Endiistri
e F.8.6.1.1. Besin zincirindeki iiretici, tiiketici, ayrigtiricilara
ornekler verir.
e F.8.6.3.1. Madde dongiilerini sema iizerinde gostererek agiklar.
e F.B.6.3.2. Madde dongilerinin yasam agisindan Gnemini
sorgular.
e F.8.6.3.3. Kiiresel iklim degisikliklerinin nedenlerini ve olasi
sonuclarini tartigir.
e F.8.6.4.1. Kaynaklarin kullaniminda tasarruflu davranmaya 6zen
Enerji Doniisiimleri gosterir.
o e F.8.6.4.2. Kaynaklarin tasarruflu kullanimina yonelik proje
ve Cevre Bilimi tasarlar.

e F.8.6.4.3. Geri donisim i¢in katt atiklarin ayristirilmasinin
Onemini agiklar.

o F.8.6.4.4. Geri doniisimiin iilke ekonomisine katkisina iliskin
arastirma verilerini kullanarak ¢6ziim Onerileri sunar.

e F.8.6.4.5. Kaynaklarin tasarruflu kullanilmamasi durumunda
gelecekte karsilagilabilecek problemleri belirterek  ¢oziim
Onerileri sunar.

] e FZ&8.7.3.5. Elektrik enerjisinin bilingli ve tasarruflu
Elektrik Yikleri ve . .. .. . .

kullanilmasinin aile ve iilke ekonomisi bakimindan OGnemini
Elektrik Enerjisi tartigir.

e F.8.7.3.6. Evlerde elektrigi tasarruflu kullanmaya 6zen gosterir.
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3.2. VIII. Sinif Fen Bilimleri Ders Kitaplarinda Siirdiiriilebilir Cevre Egitimine Yonelik
Unite Konu Anlatimlarina iliskin Bulgular

Arastirmanin ikinci alt problemi kapsaminda 8. siif fen bilimleri ders kitaplarinda siirdiiriilebilir
cevre egitimi kavramlarimi barindiran iinitelerdeki konu igerikleri ele alinmigtir. Konu anlatimi
igeriklerinin siirdiiriilebilir ¢cevre egitimine yonelik olup olmadiklar incelenmis ve asagidaki bulgulara
ulagilmistir. 8. sinif fen bilimleri ders kitaplarindan ilk olarak incelenen kitap, yazar1 Sinem YANIK olan
Ata Yaymlarma ait ders kitabidir. Kitapta siirdiiriilebilir ¢evre egitimine iliskin bulgularin elde
edilebilecegi iiniteler “Mevsimler ve iklim”, “Madde ve Endiistri”, “Enerji Déniisiimleri ve Cevre
Bilimi” ve “Elektrik Yiikleri ve Elektrik Enerjisi” tiniteleridir.

Mevsimler ve iklim Unitesi igerisinde yer alan Kiiresel Iklim Degisikligi konu igerigi (Sekil 1)
incelendiginde 6grencilere oncelikle kiiresel iklim degisikligine neden olan sera gazlarinin hangilerinin
oldugunun agiklandig1 gériilmektedir. Ogrencilere Diinya atmosferinde yer alan metan, su buhari ve
karbondioksit gibi gazlarm sera gazlar oldugu bilgisi verilmektedir. Sera etkisinin anlatiminin
Ogrencilere bir gorsel yardimi ile de anlatilmaya g¢alisildigi bu bdliimde, sera gazlarinin yeryiiziinden
yanstyan Giines 1ginlarinin bir kisminin uzaya yayilmasini engelleyerek Diinya’nin ortalama sicakliginin
artmasinda etkili olduklar ifade edilmektedir. Diinya’nin ortalama sicakliginin yiikselmesinin “kiiresel
1sinma” olarak tammlandigi konu anlatiminda ayrica Ogrencilere kiiresel i1smmmaya bagli olarak
buzullarda erime, siddeti firtinalar, kuraklik gibi ¢evre sorunlarinin olustugu anlatilmaktadir. Kiiresel
1sinmanin bir sonucu olarak biitiin diinyay1 etkileyen iklimsel degisikler “kiiresel iklim degisikligi”
olarak dgrencilere agiklanmaktadir. Konu igerigindeki gorselin sag iist kdsesinde yer alan “izleyelim”
kutucugunda 6grencileri kiiresel 1sinma ile ilgili bilgilere yonlendiren bir karekod bulunmaktadir.
Karekod bir kamera yardimiyla tarandiginda 6grenciler EBA Mobil uygulamasina yonlendirilmekte ve
bu uygulama flizerinden “bilimgenc.tubitak.gov.tr” linkinde yer alan “Kiiresel Isinma 101: Kiiresel
Isinmay1 Anlayalim” isimli {i¢ dakikalik bir kisa videoya ulagmaktadirlar. Video igeriginde 6grencilere
sera gazlar1 daha detayli olarak anlatilmakta ve kiiresel iklim degisikliginin sonuglar birgok gorsel ve
video yardimiyla 6grencilere aktarilmaya caligilmaktadir. Siirdiiriilebilir bir gelecek icin ilk olarak
anlagilmasi gereken sorunlardan birisi olan kiiresel 1sinmanin ve kiiresel 1sinmaya sebep olan sera
gazlarinin, 6grencilere hem bilgi hem gorsel hem de verilen karekod {izerinden ulasilabilen video
iizerinden anlatildigi bu konu bagliginin SCE agisindan 6grencilere olumlu katkilar saglayabilecegi

goriilmektedir.
Emt,

Kiresel 1sinma ile iigili
bilgi almak i¢in agagida-
ki karekodu okutunuz.

C. Kiresel iklim Degisikligi

Atmosferde bulunan metan (CH,). su buhar (H,0) ve karbondioksit (CO,) gi-
bi gazlar sera gazlandir. Sera gazlan atmosferde birikerek Dlinya’nin i1sinmasina
katkida bulunur. Bu gazlar Gorsel 1.26'da gorlldiga gibi yeryliziinden yansiyan
Gines iginlannin bir kisminin uzaya yayilmasimi engelleyerek Diinya'nin sicak-
higinin korunmasinda katki saglar. Bu olaya sera etkisi denir.

Gorsel 1.26: Sera etkisi

insan etkinlikleri sebebiyle sera gazlannin atmosferdeki miktarinin agin artmasi, Dinya’'nin ortalama si-
cakhginin ylkselmesine yani kiresel 1sinmaya neden olur. Kiresel isinmaya bagl olarak buzullarda erime,
siddeti firtinalar, kuraklik gibi gevre sorunlan olugur. Kiiresel 1sinmaya badlh olarak tim diinyay: etkileyen
bu iklim degigikligi kiresel iklim degigikligi olarak adlandirihr.

Sekil 1. Mevsimler ve iklim tinitesi, kiiresel iklim degisikligi (Yanik, 2023).
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Madde ve Endiistri {initesi igerisinde yer alan asit yagmurlari konu anlatimi basgligr (Sekil 2, Sekil
3) ile 6grencilere asit yagmurlarinin olusma sebepleri, asit yagmurlarinin zararlari ve asit yagmurlarini
onlemek i¢in alinmasi gereken onlemler agiklanmaktadir. Konu icerigi incelendiginde, insan faaliyetleri
sonucu atmosfere salinan karbondioksit, kiikiirtdioksit ve azot dioksit gibi gazlarin, atmosferdeki su
molekiilleri ile birleserek karbonik asit, nitrik asit ve siilfiirik asit gibi asitleri olusturdugu ve bu asitlerin
de yagmur suyunun pH degerini 7’nin altina diisiirme ile asit yagmurlarinin meydana geldigi
acgiklamasina yer verildigi goriilmektedir. Asit yagmurlarinin zararl etkilerine de deginildigi boliimde
ogrencilere 6rnek olarak kara ve su yasamina olumsuz etkileri oldugu, tarihi eserlerin yapisini bozdugu,
tasitlarin boyalarina zarar verdigi, insanlarda sa¢ dokiilmesine ve cilt kanserine de neden olabilecegi
bilgilerine yer verilmistir. Asit yagmurlarmin olusumu engellemek icin alinabilecek onlemlere; fosil
yakit kullaniminin azaltilip giines enerjisi, riizgar ve hidroelektrik gibi yenilenebilir enerji kaynaklarinin
kullanim1 artirilmasi, trafikte toplu tasima araglarinin tercih edilmesi ve fosil yakitla ¢alisan araclar
yerine elektrikli araglarin kullaniminin yayginlastirilmasi gibi 6rneklere konu igerisin yer verildigi
goriilmektedir. Toplam ii¢ adet gorsel ile desteklenen konu anlatiminda bir adet asit yagmurlarin olusma
stirecini gOsteren cizim, bir adet asit yagmurlarinin tarihi eserler iizerindeki olumsuz etkilerini gosteren
fotograf ve bir adet elektrikli ara¢ kullaniminin ve yenilenebilir enerji kaynaklarinin 6n plana alindigt
fotograf kullanildig1 goriilmektedir. Konu icerisinde asit yagmurlarinin her ne kadar su ve toprak
ekosistemine zararli etkilerinin oldugu belirtilmis olsa da bu etkilerin neler olduguna dair detayli bir
aciklama bulunmamaktadir. Konu anlatiminda gecen “Cevre bilincine yonelik egitimler asit
yagmurlarinin engellenmesi i¢in 6nemlidir.” ve “Egitimli bireyler hava kirliligine neden olacak
hareketlerden ka¢inir ve ¢evresindeki insanlari bu konuda uyarir.” ciimleleri g6z Oniinde
bulunduruldugunda konu anlatiminin SCE agisindan o6grencilere olumlu katkilar sagladigi
gorlilmektedir.

Sanayinin geligmesiyle artan fabrika sayilan hava kirliligine neden olan gazlann atmosfere daha fazla

verimesine neden olmusgtur. biriken lioksit (CO,), ioksit (S0,), i {NO,)

gibi gazlar havadaki su buhan ile biflegerek karbonik asit (H,CO,), nitrik asit (HNO,) ve salfarik asit (H,S0,)

gibi asitleri olugturur (Garsel 4.27). Olugan asitler yagis clarak yerydzane iner. Buna asit yagmuru adi ve-
rifir.

ey > e (P

( h - - 9 HO Ve
- o i
S 3 5 ¢ t ot
L, AL T S
(Stitiri nst) [Mitrik nsit) NG, CO; o,
H,CO,
(Karbarik asit)

Gorsel 4.27: Asit yagmurunun olugumy

Yagmur suyu asidikti. Bunun nedeni ha-
vada az miktarda bulunan karbendioksiin su
buhar ile birlegerek aside donagap yagmur su-
yunun pH'Ini 7'nin aluna dogormesidir. Ancak
havadaki karbondioksit ve diger zehirli gazlann
miktan artikga asit yagmurlannin pH derecesi
daha da dager.

Asit yagmurlan, yagdiklan bolgede canh
cansiz 10m varlklara zarar verir. Tarihl eser-
ler (Garsel 4.28), tagiarn boyalan ve yollar
zarar gorar. Karada, suda hama toprak altinda
yagayan canlilar asit yapmurianndan olumsuz
yonde etkilenir. Bunun sebebi asit yagmurlan-

nin topragin pH derecesini dogormesidir. Asit
5 sag ne ve ot Gorsel 4.28: Asit ysgmurundan zarar gormis tarih] eser

B

kanserine de neden olabilir.

“% Beyin Frrtinas: £
-

Asit yapmurlannin Bnisnmesins yGnsik neler yapiabilir? Diginslim. Gaziim dnerilsrimizi arkadaglanmezia payiaga-
. Arkadaglanmizin gaziim Gnerilerini tahtaya yazalim.

Sekil 2. Madde ve endiistri {initesi, asit yagmurlar1 (Yanik, 2023).
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Asit yagmurlarn hava Kirliligi sonucu
olugur. Bu yozden hava kiriligini ortadan
kaldiracak tedbirler almak asit yagmurlan-
i azaftacakur. Ornegin fosil yakit kullan-
mi azaltiip gones enerjisi, rozgar (Gorsel
4.29) ve hidroelektrik gibi yenilemebilir
enefji kaynaklannin kullamima arttirdma-
lidir. Trafikte toplu tagima araglan tercih
ediimeli, fosil yakila galizan araglar yeri-
ne elektrikli araglann kullanmi yayginlag-
tnimalidir.

Gevre bilincine yonelik egitimler asit
yagmurlanmin engellenmesi igin dnemii-
dir. Egitimii bireyler hava kifliligine neden  garser 4.29: Asit yagmurianmin énlensbiimesi igin elektrikli aragiar
olacak hareketlerden kagimir ve gevresin- ve yenilenabili enarji kaynaklan tercitt adimeli
deki insaniarn bu konuda wyanr.

Kombd ve otomobil motorw gibi fosil yakitla galizan aletlenin yilik bakimianmin ddzenli clarak yapiimasi,
hava kirliligini azaftaca) igin asit yagmurlanm azaltr,

Kalitesiz yakitlar yerine kokdrt orani dos0k kaliteli yakitlar tercih etmek ve fabrika bacalanna filtre tak-
mak asit yagmurlanm azaltmaya yonelik onlemilerdendir. Bu dnlemlenn alinmas: ve uygulanmasmnda her
birey 0zerine dogen sorumiulugu yerine getirmelidir.

Sekil 3. Madde ve endiistri {initesi, asit yagmurlar1 (Yanik, 2023).

Arastirmada incelenen diger kitap, yazar1 Murat Volkan YANCI olan Dikey Yayinciliga ait ders
kitabidir. Kitapta siirdiiriilebilir ¢gevre egitimine iliskin bulgularin elde edilebilecegi iiniteler “Mevsimler
ve Iklim”, “Madde ve Endiistri”, “Enerji Déniisiimleri ve Cevre Bilimi” ve “Elektrik Yiikleri ve Elektrik
Enerjisi” tiniteleridir.

Madde ve Endiistri {initesinde yer alan asit yagmurlar1 konu bashgi incelendiginde (Sekil 4)
cagimmizin Onemli ¢evre sorunlarindan biri olan asit yagmurlar1 hakkinda dgrencilere detayl bilgilerin
verildigi goriilmektedir. Ogrencilere asit yagmurlari ile ilgili teknik terimler &gretilmeden once
Ogrencilere bir arasgtirma sonucunda sanayilesmeden Once yagmur sularmin pH degeri yaklasik 6
civarindayken gilinlimiizde bu degerin yaklasik 4’¢ kadar diistiigii bilgisi verilmis ve ardindan
ogrencilerden bu durumun sebebi hakkinda diisiinmeleri ve arkadaglari ile konuyu tartigmalar
istenmektedir. Konuya giris asamasinda dgrencilerde merak uyandirmak ve asit yagmurlar hakkinda
farkindalik olusturmak iizerine verilen bu arastirma bilgisinden sonra Sanayi Devrimi ile birgok tilkenin
fabrika kurmaya basladig1 ve kurulan her fabrikanin ihtiya¢ duydugu enerjinin biiyiik cogunlugunun fosil
yakitlarinin yakilmasiyla elde edildigi bilgisi dgrencilere aktarilmaktadir. Konu anlatimi igeriginde
ayrica asit yagmurlarinin ¢evreye ¢ok biiylik zararlarmin oldugu ve asit yagmurlarinin yagdigi
bolgelerdeki ormanlarin yok oldugu bilgisine yer verilmektedir. Konu anlatiminda fabrika bacalarmdan
c¢ikan zararl gazlarin vurgulandigi bir adet gorsel, asit yagmurunun olusum siirecini gésteren bir ¢izim
ve asit yagmurlarinin ormanlar lizerindeki olumsuz etkilerini 6n plana ¢ikaran bir fotograf olmak iizere
toplam ii¢ adet gorsele yer verilmistir. Asit yagmurlariin zararh etkilerini ortadan kaldirmada riizgar ve
giines enerjisi gibi ¢evreyi kirletmeyen yenilenebilir enerji kaynaklarin kullaniminin etkili oldugunun
aciklandig1 bu boliimiin SCE agisindan 6grencilere olumlu katkilar sagligi goriilmektedir.
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c. Asit Yagmurlan

Cagimizin en onemli ¢evre sorunlanndan biri de asit
yagmurlandir. Peki, asit yagmurlan nedir? Nasil olusur?
‘Yagmur sulari az miktarda asit icerir. Cankn atmosferdeki
CO, gazi yine atmosferde bulunan su buhan ile birles-
mekte, bu da yagmur suyunun pH degerinin 7'nin altina
dagmesine naden olmaktadir.

‘Yapilan aragtirmalara gore Sanayi Devimindan once
yagmur sulannin pH degeri yaklagik & civanndayken ga-
nimizde bu deger yaklasik 4'e kadar dosmaostor. Peki,
yagmur sulanmin pH degeri neden bu kadar ¢ok dogmog-
tir? Arkadaglannizla tartigimz.

Bilindigi Uzere Sanayi Devriminden sonra bazi Oke-
ler fabrikalar kurmaya baslamishir. Kurulan her fabrika-
min enerjive ihtiyact vardir. Bu enerji ihtiyacimin bayak bir
cogunlugu komdr, petrol gibi fosil yakitlannin yakimasiyla
elde edilmektedir.

Fosil yakitlar bayak oranda karbon ve hidrojen elemant-
lerinden olusmustur. Ancak dosok oranda da olsa fosil
yakitlaninda kokart ve azot elementleri vardir. Dolayisiyla
fosil yakitlar yandiginda CO,, NO,, SO, gibi gazlar havaya
kangir. Bu gazlar havadaki su buhan ile tepkimeye girerek
karbonik asit (H,CO,), nitrik asit (HNO,) ve siilfiirik asit
(H,S0,) gibi asitleri clugturur. Dolayisiyla fosil yakitiannin
cok fazla yakildi) sanayi bolgelerindaki yagmuilar, asidik
ozellik gosterir. Bu yagmurlara asit yagmurlan ad verili.
Ulkemizde gok fazla gordlr kle birlikte asit yag
nnin gevieye verdigi zarar gok boyoktar. Omegin asit yag-
murlannin yagdig bolgelerdeki ormaniar yok olmaktadir.
Acaba, asit yagmurlan ormanlardaki bitki ortosane neden
zarar vermektedir? Arkadaglannizla tarisiniz.

Asit yagmurlan sadece dogal ¢evreye degil, ayni zamanda tarihf binalara ve kullanilan tagitlara da
boyak zarar vermektedir. Cunka bildiginiz gibi asitlerin metaller 0zerine de pek gok olumsuz etkisi bulun-
maktadir. Peki, bu olumsuz etkiler nelerdir? Atkadaglanmizia tartiginiz.

Pek ¢ok bilim insanina gore asit yagmurian en buyok felaketierden biridir. Bu felaketten kurtulmanin
yolu razgar ve ganes enerjisi gibi cevreyi kirletmeyen yenilenebilir enerji kaynaklanni kullanmaktir

Sekil 4. Madde ve endiistri initesi, asit yagmurlari (Yanct, 2023).

Enerji Déniisiimleri ve Cevre Bilimi Unitesinde yer alan Kaynaklarin Tasarruflu Kullanimi
baslikli konu anlatimi ile (Sekil 5) ogrencilere kaynaklarin tasarruflu kullanilmasi gerektigi ve
kaynaklarin tasarruflu kullaniminda en etkili grubun aile oldugu agiklanmaktadir. Bu boliimde, toplumun
temelini olusturan ailelerin dnemli bir tiikketici grubu oldugu bilgisine yer verilmistir. Konu anlatiminda
Ogrencilerin kaynaklar1 tasarruflu kullanabilmeleri i¢in; verimliligi yiiksek aydinlatma araglarini
secilmeleri, yenilenebilir enerji kaynaklarmin kullanimini artirmalari, bos yere yanan 1siklar
sondiirmeleri, acik birakilan musluklar1 kapatmalari ve evlerine 1s1 yalitim1 yaptirmalar1 gibi 6nerilere
yer verilmektedir. Konu igeriginde enerji tasarrufunun 6n plana ¢ikarildigi ve verilen Orneklerin
ailelerinin yasadiklar1 konutlar icerisinde alabilecekleri oOnlemlere odaklandigi goriilmektedir.
Kaynaklarin Tasarruflu Kullanimi bashginda yer alabilecek unsurlarin siirh tutuldugu bu boliimde,
SCE’ye yonelik diger dogal kaynak ¢esitlerine yer verilmedigi goriilse de, 6grencilere enerji tasarrufu
hakkinda bilgilendirici igerikler bulundurmasi ve 6grencilerin aile icerisinde ve yasadiklar1 konutlardaki
faaliyetlerinde dogal kaynaklarin kullanimma karsi tasarruflu ve bilingli davranmalar1 ydniinde
farkindalik uyandiracak unsurlara da yer verilmesinden dolayr SCE agisindan 6grencilere sinirli katki
sagladig gortilmiistiir.
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4. SURDURULEBILIR KALKINMA

Bir ulagim arac olarak kullandigimiz otomobiller, gitmek istedigimiz yerlere kolayhkla ulasmanizi sag-
lar. Otomobillerin enerji intivaci petrol aranleri ile karsilanir. Peki, ulasim araglanmin hemen hepsinde
kullanilan petrol aranleri nasil elde ediliyor olabilir? Sizce, petrol kullanimina alternafif olabilecek enerji
kaynaklarn var midir?

Danya nofusu hizla gogalmakta ve bununia birlikte enerji ihtivac! da arimaktadir. Buganan gereksi-
nimlerini goz ardi etmaden, gelecek kusaklann da enerji intivaclanm karsilayabimek adina, dogal kay-
naklarnn sonuna kadar f0kenmesine engel olarak kaynaklann bilingli kullaniimas sirdurilebilir kalkin-
ma olarak adlandiniir. Surdarolebilir kalkinmanin iki temel ayag! vardir. Bunlardan birincisi kaynaklann
tasarrufiu kullammi digeri ise geri donosomdar.

a. Kaynaklann Tasarruflu Kullanimi

Kaynaklarin tasarmuflu kullanimi, enerjinin akillica kullaniligi anlamina gelir ve gereksiz enerji toke-
timini onlemekle yapilir. Kaynaklann tasarruflu kullanimi agisindan 0zerinde durulmasi gereken grup
ailedir. Conko toplumda aileler, kaynaklann kullammi ve tokestiminde rol oynayan en onemli toketici
gruplanndan biridir.

Saglikh, rahat, temiz ve etkin bir ev ortaminin olugturulabilmesi igin yoratalen isinma, aydinlatma, te-
mizlik, kizisel bakim gibi gesitli faaliyetler igin aileler ener)i kaynaklanni kullanmakta ve buna bagh olarak
gesitli harcamalan olmaktadir. Evde toplam enerji kullamimimin yaklagik 2:40" sicak su saglama, yivecek
hazirlama ve pigirme, bulagik yikama, camasir yikama, aydinlatma, kigisel bakim, eglenme, dinlenme
ve iletigim gibi faaliyetler; 960" da konutun sahip oldugu ozellikler ile iligkilidir.

Ceeliikle konutlarda tiketilen enerjinin toplam enerji thketiminin yaklagik 1/3 oraninda oldugu dikkate
alinirsa bu alanda yapilacak tasarrufun hem aile agisindan hem de alke agisindan onemi ortaya gikmak-
tadir. Bu nedenle bu kaynaklan kullanirken dikkatli ve tasarrufiu olunmahidir.

Tasarruflu olmak igin yamimasi gerekenlerden bazilan sunlardir:

= Enerji verimi yiksek aydinlatma araglan segilmelidir.

* Yenilznebilir enerji kaynaklannin kullamimi artinimahdir.

* Gereksiz yanan 15klar sondaraimelidir.

* Acik musiuklar kapatiimall, bozulmus ise tamir etfirimelidir.
* Evierin i1s1 yaliimlan yapimalidir.

Dogal kaynaklann hizla tokendigi gonomazde, tasarrufiu olunmasi gerekmekiedir. Olnegin sebze ve
meyvelerin yikanmasinda kullamilan sulann gigek sulamak igin kullaniimasi veya evdeki atiklanin sinif-
landinlarak degerlendiriimesi, kaynaklann tasarruflu kullammina yonelik projelerdendir.

Sekil 5. Enerji doniisiimleri ve ¢cevre bilimi {initesi, siirdiiriilebilir kalkinma, kaynaklarin tasarruflu kullanimi (Yanct, 2023).

3.3. VIII. smif fen bilimleri ders Kkitaplarinda siirdiiriilebilir cevre egitimine yonelik
etkinliklere iliskin bulgular

Aragtirmanin iiglincii alt problemi kapsaminda 8. smif fen bilimleri ders kitaplarinda
stirdiiriilebilir ¢cevre egitimi kavramlarini igeren etkinlikler ele alinmigtir. Ders kitaplarinda yer alan
etkinliklerin siirdiiriilebilir ¢evre egitimine yonelik olup olmadiklari incelenmis ve asagidaki bulgulara
ulasilmistir. 8. sinif fen bilimleri ders kitaplarindan ilk olarak incelenen kitap, yazar1 Sinem Y ANIK olan
Ata Yaymlarma ait ders kitabidir. Kitapta siirdiiriilebilir ¢evre egitimine iliskin bulgularin elde
edilebilecegi iiniteler “Mevsimler ve Iklim”, “Madde ve Endiistri”, “Enerji Doniisiimleri ve Cevre
Bilimi” ve “Elektrik Yiikleri ve Elektrik Enerjisi” tiniteleridir.

Cizelge 4’te yer alan Ata Yayinciliga ait 8. sinif fen bilimleri ders kitabindaki SCE’ye yonelik
etkinliklerin linitelere gére dagilimi incelendiginde, toplam 4 iinite igeriginde 15 adet etkinligin yer aldig1
ve bu 15 etkinlikten hi¢ birisinde SCE ile iligkilendirilebilecek etkinlige rastlanmadigi goriilmektedir.
Ders kitabinda yer alan SCE'ye yonelik etkinliklerin {initelere goére dagilim yiizdesi %0 olarak
hesaplanmstir.
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8. Siif Fen Bilimleri Kitaplarinin Siirdiiriilebilir Cevre Egitimi A¢isindan incelenmesi

Cizelge 4. VIII. sinif fen bilimleri Ata Yaymcilik ders kitabinda yer alan SCE'ye yonelik etkinliklerin iinitelere gore dagilimi
Toplam Etkinlik SCE'ye yonelik  SCE'ye yonelik etkinlik

Unite Adi Sayist etkinlik sayist ylizdesi
Mevsimler ve Tklim 1 0 %0
Madde ve Endiistri 9 0 %0
EI.le.I'jl' Doéntigiimleri ve Cevre 1 0 %0
Bilimi

Elektfllf Yiikleri ve Elektrik 4 0 %0
Enerjisi

Toplam 15 0 %0

Ata Yayinciliga ait ders kitab1 incelendiginde, 6grencilerin uygulamali olarak yapmalari gereken
etkinliklerin “Etkinlik Zaman1” baglig1 altinda yer aldig1 goriilmektedir. Bu baslik disinda ders kitabinda
ayrica; “Pekistiren Soru”, “Boliim Sonu Sorular1”, “Sonuglar1 Yorumlayalim”, “Beyin Firtinas1”, “Ilging
Bilgiler”, “Izleyelim”, “Unitemizde Neler Ogrendik?”, “Bunlar1 Bilelim” ve “Ornek” basliklarinin
bulundugu goriilmektedir. Belirtilen bu bagliklar altinda SCE’ye yonelik bilgiler, sorular, video linkleri,
arastirma sorulari, test sorulari, kisa cevapli sorular ve yoruma dayali agik uclu sorulara yer verildigi
goriilse de “Etkinlik Zamani” basgligi altinda yer alan boéliimlerde siirdiiriilebilirlik kavramlarini
pekistiren unsurlara rastlanmamistir. Ders kitabinda yer alan toplam 13 adet SCE’ye yonelik kazanimdan
%75’lik bir oran ile 9 tanesini iceren “Enerji Déniisiimleri ve Cevre Bilimi” Unitesinin yedi iinite
igerisinde SCE’ye yonelik en fazla kazanim igeren iinite olmasina ragmen icerdigi toplam 1 adet
etkinligin “Fotosentez Hizina Etki Eden Faktorler” isimli etkinlik (Sekil 6) oldugu goriilmektedir.
Fotosentez hizina etki eden bagimli ve bagimsiz degiskenlerin tespit edilmesine yonelik bu etkinligin
SCE’ye dogrudan katki saglamadig1 goriilmektedir.

Arastirmada t¢iincii alt problemi kapsaminda incelenen diger kitap, yazari Murat Volkan
YANCI olan Dikey Yaynciliga ait ders kitabidir. Kitapta yer alan etkinliklerde siirdiiriilebilir ¢evre
egitimine iliskin bulgularin elde edilebilecegi iiniteler “Mevsimler ve iklim”, “Madde ve Endiistri”,
“Enerji Doniisiimleri ve Cevre Bilimi” ve “Elektrik Yiikleri ve Elektrik Enerjisi” iiniteleridir.

Cizelge 5’te yer alan Dikey Yayinciliga ait 8. sinif fen bilimleri ders kitabindaki SCE’ye yonelik
etkinliklerin tinitelere gore dagilimi incelendiginde, toplam 4 {inite iceriginde 24 adet etkinligin yer aldig1
ve bu 24 etkinlikten 1 tanesinde SCE ile iliskilendirilebilecek bir etkinlige yer verildigi goriilmektedir.
Ders kitabinda yer alan SCE'ye yonelik etkinliklerin iinitelere gore dagilim yiizdesi %4 olarak
hesaplanmistir.

Dikey Yayinciliga ait ders kitabi incelendiginde “Etkinlik” baglig1 haricinde “Bunlar1 Biliyor
musunuz?”, “Kendimizi Degerlendirelim”, “Tartisiniz”, “Tasarlayalim”, “Sira Sizde”, “Arastiriniz”,
“Unite Olgme ve Degerlendirme Caligmalar1”, “Fen ve Miihendislik Uygulamalar1”, “Okuma Metni”, ve
“Proje” basliklar1 altinda da igeriklerin bulundugu goézlemlenmistir. Ders kitabinda “Etkinlik” basligi
altinda SCE’ye yonelik 1 adet etkinlik bulunmakla birlikte ayrica diger bagliklar altinda da SCE’ye
yonelik kazanimlara yer verildigi tespit edilmistir. Ozellikle “Kendimizi Degerlendirelim” baslig1 altinda
ogrencilere SCE yonelik yararl bilgilerin aktarildig1 goriilmektedir.
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== & A A

Fotozentez Hizino €tki €den Foktsrler
htiyacin Olacak
Cedeg saks! bitkisi (8 adet), seffaf naylon, mor 151k kaynag), san ik kaynag), su, dersceli silindir, cetvel.
Haydi Baglayalm
{NOT: Deney basamaklannda bagim-

=1z defisken diginda diger sarthann aymi
almasm saglayalim.)

¥ Ozdes bitkileri T'den ' kadar
numaralandiralim.

E 1 ve 2 numaral bitkilerden birime 100 mL su verelim, digerine ise su vermeyelim. Her iki bitkiyi de
aydinhik bir omama keyalm, bir hafta bekletelim. Bir hafta senra bitkilerin boylanni cetvel yardimiyla olgop
defterimize yazalim.

B 3 ve 4 numarall bitkilere egit miktarda su verelim. Bitkilerden birini geffaf pogetle hava almayacak
sekilde saralim. Her iki bitkiyi de aydinlik bir ortama koyalim, bir hafta bekletelim. Bir hafta sonra bitkilerin
boylanm cetvel yardimiyla dlgdp defierimize yazahm.

n' 5 ve 6 numaral bitkilere egit miktarda su verelim. Bitkilerden birini karanhk, digerini aydinhk ornam-
da bir hafta bekletelim. Bir hafta sonra bitkilerin boylanni cetvel yardimiyla olgip defterimize yazalim.

E' 7 ve 8 numarah bitkilere egit miktarda su verelim. Bitkilerden binni san, digerini mor igik kaynag
altinda bir hafta boyunca bekletelim. Bir hafta sonra bitkilerin boylanm cetvel yardimiyla Slg0p defterimize

yazalim.

Senuglan Yorumiayahm

Deneyin 1. basamaginda bagimsiz degigken nedir?

Deneyin 2 ve 3. basamaklannda hangi bitki daha fazla uzamigtir?

Deneyin 4. basamagindaki bagimsiz degigken nedir?

Deneyin 5. basamaginda hangi igik altindaki bitki daha fazla geligim gostermigtir?

131k renginin fotosentez hizina etkisi hangi basamakta aragtindmigur?

Sekil 6. Enerji doniisiimleri ve ¢evre bilimi tinitesi, fotosentez hizina etki eden faktorler etkinligi (Yanik, 2023).

Cizelge 5. VIII. sinif fen bilimleri Dikey Yaymecilik ders kitabinda yer alan SCE'ye yonelik etkinliklerin {initelere gore dagilimi

_ Toplam Etkinlik  SCE'ye yonelik SCE'ye yonelik

Unite Adu Sayisi etkinlik say1s1 etkinlik yiizdesi
Mevsimler ve Iklim 2 0 %0
Madde ve Endiistri 10 0 %0
Enerji Pon}lsumlerl ve 1 0,14
Cevre Bilimi
Elektrik  Yikleri  ve o
Elektrik Enerjisi > 0 700
Toplam 24 1 %4
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8. Siif Fen Bilimleri Kitaplarinin Siirdiiriilebilir Cevre Egitimi A¢isindan incelenmesi

Ders kitabinda yer alan Enerji Déniisiimleri ve Cevre Bilimi Unitesine ait Geri Doniisiim
etkinligi (Sekil 7) incelendiginde Ogrencilerden siniflarinda bulunan ¢&p kovasindaki atiklari
ayristirmalar1 ve kendilerine verilen tablodaki kategorilere gore bu atiklari tabloya yerlestirmeleri ve
tekrar kullanima uygun olup olmadiklar1 yoniinden degerlendirme yapmalar1 beklenmektedir. Geri
doniisiimiin 6neminin vurgulandigr ve d6grencilerin yakin ¢evresindeki atiklarin geri doniisebilir 6zellige
sahip olup olmadiklarini sorgulamalarina tesvik eden bu etkinligin SCE ac¢isindan 6grencilere katki
saglayabilecegi goriilmektedir.

Etkinligin Yapiligi
o v Gerekli Malzemeler

- Sinifinizin gop kovasindaki atikian ayngtnniz

- Aynghrdiginiz gopleri sayia 218 'de verilen iablodaki gopler bo-
lamane kaydediniz * Temiziik sidivani

- Kaydetiiginiz goplerden tekrar kullaniabilecek olanlan isaret- |~ =" /S
leyiniz.

= Geri donogamie tekrar kullanilabilecek maddeleri tariniz.

- Benzer gahgmay evinizde de yapmiz.

~ Kalom

s e

b

Capler Tekrar Kullanma

Cam

Yemek atigi

Plastik

Kumag

Kagit

Metal

Angap

Sekil 7. Enerji doniisiimleri ve ¢evre bilimi iinitesi, geri doniisiim etkinligi (Yanci, 2023).

4. Tartisma, Sonuc ve Oneriler

Stirdiiriilebilir ¢evre egitimi, 6grencilere sadece c¢evresel sorunlar hakkinda farkindalik
olusturmakla kalmayip, ayni zamanda &grencilerin kisisel ve toplumsal sorumluluklarimi yerine
getirebilmeleri i¢in gerekli bilgi ve becerileri kazanmalarini saglayan, Ggrencilerin yasam boyu
stirdiirtilebilir davranislar sergilemelerine yardimci olan bir egitim tiirtidiir. Tiflis Bildirgesi’nde yer alan
“Cevre Egitiminin Rolii, Amaclar1 ve Yol Gosterici ilkeleri” basligi altinda yer alan 11 adet dneriden 3
numarali oneride, ¢evre egitiminin temel amaclari; bireylerin ve topluluklarin ¢evrelerindeki karmagik
dogay1 anlamalarini saglamak ve ¢evresel sorunlari 6ngérme, ¢evre yonetimi konularinda sorumluluk
sahibi ve etkin bir sekilde katilim gosterebilmeleri i¢in gerekli bilgi, degerler, tutum ve becerileri
kazandirmak olarak belirtilmistir (UNESCO, 1978). 1977 yilinda yayimlanan bu bildirge ile gevre
egitiminin temel amaglari “bilgi, deger, biling, tutum, beceri ve katilim” bagliklarinda siniflandirilmistir.
Siirdiiriilebilir ¢evre egitiminde de 6grencilerde ¢evre bilinci olusturmak, siirdiiriilebilir yasam becerileri
kazandirmak, ¢evre sorunlarinin ¢oziimlerine aktif katilim saglamak ve gevresel sorunlar hakkinda bilgi
sahibi olmak biiylik Oonem tasimaktadir. Cevre sorunlarinin ¢oziimiine karsi egitimin Gneminin
vurgulandigi bu ilk adim ile ¢evre egitimi yardimiyla toplumun bilinglendirilmesini amaglanmaktadir
(Giilersoy, vd., 2021). Glinlimiiz kosullarinda sadece ¢evre sorunlarini anlamanin yetersiz oldugu, bu
sorunlarin kaynagini bulup gerekli dnlemlerin alinmasi ve en 6nemlisi hizla ve kontrolsiizce tiiketilen
dogal kaynaklarin siirdiiriilebilir bir sekilde kullanilmasim1 saglamak gerektigi bir gercektir. Bu
baglamda, siirdiiriilebilir ¢evre egitimine yonelik kazanimlar sadece Tiirkiye’de degil biitiin diinya
iilkelerinin d6gretim programlarinda bulunmasi gereken bir zorunluluk olarak karsimiza ¢ikmaktadir.
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8. smuf fen bilimleri ders kitaplan siirdiiriilebilir ¢evre egitimi agisindan incelendiginde su
sonuglar ortaya ¢ikmustir.

Birinci alt probleme (8. sinif fen bilimleri ders kitaplarinda siirdiiriilebilir ¢evre egitimine yonelik
kavramlarmn iinitelere gore dagilimi nasildir?) iliskin sonuclar: 8. sinif fen bilimleri ders kitaplarinin
toplam 7 Unite ve 61 adet kazammdan olustugu ve bu kazanmimlardan %21’lik oranla 13 tanesinin
siirdiiriilebilir ¢cevre egitimi ile iliskisi bulundugu goriilmiistiir. Ders kitaplarinda bulunan 7 Uniteden 3
tanesi siirdiirlilebilir ¢evre egitimine yonelik herhangi bir kazamim icermezken, toplam 3 adet
kazamimdan 1 adet iliskili kavrama sahip “Mevsimler ve Iklim” Unitesi %33, toplam 17 adet
kazammindan 1 adet ilgili kazanima sahip “Madde ve Endiistri” Unitesi %6, toplam 12 adet kazanimin
9 adedinin iliskili bulundugu “Enerji Déniisiimleri ve Cevre Bilimi” Unitesi %75 ve toplam 11 adet
kazanima sahip “Elektrik Yiikleri ve Elektrik Enerjisi” Unitesinin 2 adet kazanimu ile %18’lik oranlarda
siirdiiriilebilir ¢evre egitimi ile iliskili kazanim icerdigi tespit edilmistir. 4 Unite igerisinden %75lik
degerle en yiiksek orana sahip olan “Enerji Déniisiimleri ve Cevre Bilimi” Unitesi her iki ders kitabinin
da siirdiiriilebilir ¢evre egitime yonelik 6grencilere en fazla katki saglayan tinite oldugu goriilmistiir.
“DNA ve Genetik Kod”, “Basing” ve “Basit Makineler” Unitelerinin iceriklerinde ise &grencilere
stirdiiriilebilirlik adina katki saglayacak bir unsura rastlanmamustir.

Ikinci alt probleme (8. fen bilimleri ders kitaplarinda siirdiiriilebilir cevre egitimine yonelik hangi
konulara yer verilmistir?) iliskin sonuglar: 8. sinif fen bilimleri ders kitaplarinda siirdiiriilebilir ¢evre
egitimi kavramlarini barindiran iinitelerdeki konu igerikleri incelendiginde her iki ders kitabinda da ortak
olarak 1. Unite olan “Mevsimler ve iklim” Unitesi igeriginde “Kiiresel iklim Degisikligi”, “Sera Etkisi”
ve “Sera Gazlar1” kavramlarina yer verildigi ve iceriklerin 6grencilere siirdiiriilebilirlik adina katki
sagladiklar goriilmektedir. “Madde ve Endiistri” Unitesine konu igerikleri incelendiginde iinitenin genel
olarak elementler, periyodik tablo, asitler ve bazlarin 6zellikleri, Tiirkiye’de kimya endiistrisi gibi
konulara yogunluk verdigi, bu konulara ek olarak “Asit Yagmurlar” bashig1 altinda 6grencilere asit
yagmurlarinin olusma nedenleri ve cevreye verdikleri zararlar anlatilmaktadir. Unite igeriginde asit
yagmurlarinin dogal yasama verdigi zararlara yer verildigi goriilse de, {initenin genel igerigine yayilmis
bir stirdiiriilebilirlik bilinci hedefi goriilmemektedir. Ortalama 260 sayfa konu igerigine sahip olan ders
kitaplarinda toplam 60 sayfalik icerigiyle en uzun iinite konumunda bulunan “Madde ve Endiistri”
iinitesinde asit yagmurlar1 konu igeriginin toplam 2 sayfada 6grencilere anlatildigi goriilmektedir. Yine
benzer bir sekilde Tirkiye’de Kimya Endiistrisi basligi altinda kimya sektoriindeki bir¢ok sanayi
kurulusu, fabrika ve isletmelerin mineral yakitlar1 ham madde olarak kullandiklarindan bahsedilmesine
ragmen, fosil yakitlarin ¢evreye olan zararlarina ve ham madde arayis1 igerisinde dogal kaynaklarin nasil
daha siirdiiriilebilir sekilde yonetilebilecegi bilgisine konu igeriginde yer verilmedigi goriilmiistiir. Her
iki ders kitabinda da 6. Unite olan “Enerji Doniisiimleri ve Cevre Bilimi” iinitesi konu icerigi
incelendiginde Ata ve Dikey Yayinlarina ait ders kitaplarinin “Besin Zinciri ve Enerji Akis1” konu
basliginda 6grencilere sunduklart benzer iceriklere farkli yaklagimlar sergiledikleri géze ¢arpmaktadir.
Stirdiiriilebilir cevre egitimine yonelik en fazla kazanima sahip iinite olan “Enerji Doniigiimleri ve Cevre
Bilimi” Unitesi iceriginde ayrica, “Kiiresel Iklim Degisikliginin Nedenleri ve Olas1 Sonuglar1”, “Kyoto
Protokolii”, “Kiiresel Isinma”, “Sera Etkisi”, “Ozon Tabakasi1”, “Ekolojik Ayak izi”, “Biyokapasite”,
“Karbon Ayak Izi”, “Siirdiiriilebilir Kalkinma”, “Kaynaklarin Tasarruflu Kullanim1”, “Geri Doniisiim”
ve “Sifir Atik” gibi daha bir¢ok kavrama yer verilmekte ve 6grenciler agisindan oldukga yararli bilgiler
icerdigi goriilmiistiir. Ders kitaplarindaki 7. {inite olan “Elektrik Yiikleri ve Elektrik Enerjisi” iinitesi
konu igeriginin 6grencilere daha ¢ok elektrik enerjisinin tasarrufunun 6nemini vurguladigi ve enerji
tasarruflu elektronik cihazlarm kullanimimin dogal kaynaklarin korunmasina ve hem aile hem de iilke
ekonomisine olan katkis1 anlatilmaktadir. Bu iinite igerisinde yer alan “Elektrik Enerjisi Nas1l Uretilir?”’
basligi altinda 6grencilere ayrica enerji santrali ¢esitleri ve bunlarin enerji tiretmek i¢in kullandiklart ham
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maddeler ile bu enerji santrallerinin dogaya verebilecekleri zararlardan bahsedilmektedir. Hidroelektrik
santral, termik santral, riizgar santrali, jeotermal santral ve niikleer santral tiirlerine yer verildigi goriilen
bu boliimde santrallerin sadece olumlu yonlerinden bahsedilmemis olup, bu santrallerin kurulduklar
bolgelerdeki ekosistem iizerinde olusturabilecekleri olumsuz etkilerinden de bahsedilmesi, yenilenebilir
enerji kaynaklarinin daha gevreci yontemlerle gelistirilebilecegi algisin1 6grencilerde uyandirmasi
agisindan degerli bilgiler igerdigi tespit edilmistir.

Ugiincii alt probleme (8. sinif fen bilimleri ders kitaplarinda siirdiiriilebilir gevre egitimine
yonelik hangi etkinliklere yer verilmistir?) iligkin sonuglar: Arastirmanin bu boliimiinde her iki ders
kitabinda bulunan etkinlikler ayr1 ayr1 ele alinip birbirinden bagimsiz olarak degerlendirilmis ve ikinci
alt probleme iliskin elde edilen konu igerigi sonuglara kiyasla kitaplarin etkinlik iceriklerin oldukca
yetersiz oldugu tespit edilmistir. Ilk olarak Ata Yayinciliga ait 8. smif fen bilimleri ders kitabindaki
stirdiiriilebilir ¢evre egitimine yonelik etkinliklerin {initelere gore dagilimi incelenmis olup, inceleme
sonucunda ders kitabinda 15 adet etkinligin yer aldig1 ve bu 15 etkinligin higbirisinde siirdiiriilebilirlik
kavramlarma rastlanmadig1 goriilmektedir. Bu hesaplamada sadece ders kitabinda yer alan “Etkinlik
Zaman1” baglig1 altindaki etkinliklerin igerikleri incelenmis ve bu baslik disinda ders kitabinda bulunan
ve etkinlik kategorisinin diginda yer alan “Pekistiren Soru”, “Boélim Sonu Sorular1”, “Sonuglari
Yorumlayalim”, “Beyin Firtinas1”, “Ilging Bilgiler”, “izleyelim”, “Unitemizde Neler Ogrendik?”,
“Bunlar1 Bilelim” ve “Ornek” baghklarmin icerikleri hesaplamaya dahil edilmemistir. Ders kitaplarinda
yer alan etkinlikler, 6grencilerin sadece bilgi diizeyini artirmakla kalmaz, ayn1 zamanda onlarin ¢evresel
sorunlara duyarli, sorumlu ve bilingli bireyler olmalarin1 da saglarlar. Bir ders kitabinin 6grenciye
sagladigi deger, sadece iinite i¢erigini olusturan konu anlatimlari degil, igerisinde yer alan ¢esitli etkinlik
ve projelerle yaratict diislinme ve problemlere karsi ¢oziim Onerileri tiretme becerilerinin gelistirmesi,
karsilastiklar: sorunlara karsi alternatif ¢oziimler tiretme ve bu ¢oziimleri degerlendirme yeteneklerini
artirabilmesi, 6grencilerin sorumluluk bilincini gelistirmesi ve dgrencilerin 6grendiklerini hayatlarina
entegre ederek siirdiiriilebilir bir yasam tarzi benimsemeleri ile dl¢iilebilir. Dikey Yayinlarina ait 8. sinif
fen bilimleri ders kitabindaki stirdiiriilebilir ¢evre egitimine yonelik etkinliklerin tinitelere gére dagilimi
incelendiginde, ders kitabinda toplam 24 adet etkinligin bulundugu ve bu 24 adet etkinlikten sadece 1
adet etkinlik ile %4’liik bir oranla siirdiiriilebilirlik kavramlarinin yer aldigi etkinlik gortilmiistiir. “Enerji
Déniisiimleri ve Cevre Bilimi” Unitesine ait “Geri Doniisiim” Etkinligi disinda ders kitabinin tamaminda
stirdiriilebilir ¢cevre egitimi ile iligkilendirilebilecek herhangi bir etkinlik gériilmemistir.

Bu caligma sonucunda, siirdiiriilebilir gevre egitimi agisindan yer verdikleri konu icerigi, etkinlik
ve kazanmimlarin iinitelere gore dagilimi agisindan incelenen 8. sinif fen bilimleri ders kitaplarinin
ozellikle etkinliklerin sayisi ve bu etkinliklerin 6grencilerin tutum ve becerilene olan katkisi agisindan
oldukga yetersiz oldugu, konu iceriklerinin siirdiiriilebilir ¢evre egitimine yonelik kazanimlar icermesine
ragmen bu kazanimlarin kitabin biitiiniinde degil, belirli iinitelerin baz1 bagliklari icerisine dagitildigina
ve bu baglamda 6grencilere olan katkisinin belirli {initelerle sinirlandirildigi sonucuna varilmastir.

Yapilan aragtirmanin bulgularina dayanarak, siirdiiriilebilir ¢evre egitiminin daha etkili olmasi
admna ders kitaplarinda yapilmasi gereken degisikliklere ve egitim siirecine katki saglayacak cesitli
oOnerilere yer verilmistir.

1. VIIL smif fen bilimleri ders kitaplarinda siirdiiriilebilir gevre egitimine yonelik konu ve
etkinlik sayis1 artirilmali ve biitiin tiniteleri kapsayacak sekilde ders kitaplarinda bir biitiinliik
saglanmalidir.

2. VIIL simif fen bilimleri ders kitaplarinda 6grenci merkezli ve aktif 6grenmeyi tesvik eden
etkinliklere yer verilmeli, proje tabanli 6grenme, saha ¢alismalari, grup tartismalari ve
deneyler gibi yontemler daha sik kullanilmalidir.
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3. VIIL simif fen bilimleri ders kitaplarinda “Siirdiiriilebilirlik” temal1 6zel tinite ve boliimler
olusturulmalidir. Bu bdéliimlerde siirdiiriilebilir enerji, su yonetimi, atik azaltma ve geri
dondsiim gibi konular ayrintili sekilde ele alinmali, 6grenci seviyelerine uygun teknik ve
bilimsel bilgilere yer verilmelidir.

4. VIIL sinif fen bilimleri ders kitaplar1 igerisine kiiresel ¢evre sorunlarin yerel etkilerini
anlatan ve 6grencilerin bu sorunlara nasil katkilarda bulunabileceklerini gosteren boliimler
eklenmeli ve uluslararasi ¢evre anlagmalar1 ile Tiirkiye'nin bu konulardaki rolii de
Ogrencilere aktarilmalidir.

5. Ders kitaplarinda her iinite bitiminde yer alan iinite sonu degerlendirme sorularina ek olarak,
Ogrencilerin ¢evre bilgisi ve becerilerini degerlendirmek icin yenilik¢i dlgme ve
degerlendirme araglar1 da kullanilmali, performans gorevi, proje, sunum ve cevresel
degerlendirme raporu gibi yontemler degerlendirme siirecine eklenmelidir.

6. Siirdiiriilebilir ¢evre egitimi, fen bilimleri dersi miifredatinin yani sira diger derslere de
entegre edilmelidir. Sosyal bilgiler, matematik, Tiirk¢e, gorsel sanatlar, miizik, beden
egitimi, yabanci dil egitimi ve daha bir¢ok ¢esitli disiplinlerin entegrasyonunu saglayacak
sekilde tasarlanmalidir.

7. Ders kitaplar, glinliik hayatta uygulanabilecek pratik bilgiler ve siirdiiriilebilirlik ipuglar
icermeli, oOgrencilerin Ogrendiklerini evde ve toplumda uygulayabilecekleri, giinliik
yasamlarina uyarlayabilecekleri siirdiiriilebilir uygulamalara yer verilmelidir.

8. Ders kitaplarindaki bilgi icerigi ve etkinliklerin yani sira, 6grencilerin yasayarak ve
deneyimleyerek 6grenebilecekleri doga etkinlikleri, kampgilik faaliyetleri, sahil temizligi,
atik toplama etkinlikleri, aga¢ dikme kampanyalari, organik tarim galigmalari, yagmur suyu
hasadi ve gri su teknikleri gibi birgok okul dis1 etkinliklerle siirdiiriilebilir yasam tarzini
benimsemeleri tesvik edilmelidir.
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Abstract: The climate crisis is influenced by various factors, as it is a multidimensional process. The colonial
period represents a significant component of these factors. This study, therefore, focuses on the connection
between colonialism and the climate crisis. Colonialism was driven by the efforts of colonial powers to secure
resources that would sustain their expanding economies, in line with their economic and political interests.
During this process, practices such as the exploitation of natural resources and the displacement of indigenous
peoples left lasting impacts on the economic, social, and cultural structures of societies. As a continuation of
the historical legacy of colonialism, the climate crisis has disproportionately burdened the Global South,
despite its minimal contribution to global emissions. This article underscores the importance of understanding
the link between the climate crisis and colonialism, explores the neo-colonial mentality, and examines the
implications of these dynamics for global climate policies.

Keywords: Colonialism, Climate Crisis, Carbon Offsetting, Global North, Global South

Ozet: Iklim krizi, ¢cok boyutlu bir siire¢ oldugundan, cesitli faktorlerden etkilenmektedir. Somiirge donemi, bu
faktorlerin dnemli bir bilesenini temsil etmektedir. Bu nedenle, bu ¢alisma, sémiirgecilik ile iklim krizi
arasindaki baglantiya odaklanmaktadir. Sémiirgecilik, somiirgeci giiclerin ekonomik ve politik ¢ikarlarina
uygun olarak genisleyen ekonomilerini siirdiirebilecek kaynaklari giivence altina alma ¢abalariyla
sekillenmistir. Bu siirecte, dogal kaynaklarin somiiriilmesi ve yerli halklarin yerinden edilmesi gibi
uygulamalar, toplumlarin ekonomik, sosyal ve kiiltiirel yapilari iizerinde kalici etkiler birakmistir.
Somiirgeciligin tarihsel mirasimn bir devami olarak, iklim krizi, kiiresel emisyonlara en az katkida
bulunmalarina ragmen, Kiiresel Giiney tizerinde orantisiz bir yiik olusturmustur. Bu makale, iklim krizi ile
somiirgecilik arasindaki baglantinin dnemini vurgulamakta, yeni somiirgecilik zihniyetini incelemekte ve bu
dinamiklerin kiiresel iklim politikalar iizerindeki etkilerini degerlendirmektedir.

Anahtar kelimeler: Somiirgecilik, Iklim Krizi, Karbon Dengeleme, Kiiresel Kuzey, Kiiresel Giiney

1. Introduction

Colonialism, which has an important place in world history, is a multifaceted and complex
phenomenon in terms of both its causes and consequences. Therefore, colonialism has always been
the subject of intensive study and analysis by various scientists (Memmi, 1965; Rodney, 1972;
Spivak, 1988; Bhabha, 1994; Césaire, 2000). In their study, Ocheni ve Nwankwo (2012) defined
colonialism as a direct manifestation of the broader concept of imperialism, driven by the economic
and political desires of the colonizing nations. The changing mode of production with the industrial
revolution in Europe played a significant role in the rise of colonial ambitions, as the colonial
powers sought to secure raw materials, markets, and labor to feed their expanding economies
(Omvedt, 1973; Ocheni and Nwankwo, 2012). In other words, a global system of trade and
exchange emerged during this period, in which colonial nations exploited colonial possessions to
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extract resources and exert economic control. At the same time, colonialism extended far beyond
the realm of economics, leaving an indelible mark on the social, political, and cultural landscapes
of colonial territories (De Juan and Pierskalla, 2017).

European powers aggressively exploited natural resources during the colonial period, and
as a result of this exploitation, the foundations of today’s climate crisis were laid (Khaine and Woo,
2014; Varansi, 2022). With the Industrial Revolution, fossil fuel consumption increased and global
CO2 emissions increased at an unprecedented rate. For example, when colonial powers such as
Britain and France were at the forefront, CO2 emissions in the UK increased enormously compared
to emissions in the colonies (for example, in 1990 the UK’s emissions were 419.00 mtCO2e, while
its colony India’s emissions were 13.00 mtCO2e¢) (Carbon Brief, 2023c; Carrington, 2023; Vigna,
Friedrich and Damassa, 2024). This result demonstrates the inequality in the contributions of both
colonial powers and colonial territories to greenhouse gas emissions.

In the post-colonial era, both former colonial states and newly industrializing countries are
responsible for a large share of global CO2 emissions. For example, the United States is
responsible for 40% of the components of the daily climate crisis, and the European Union for
29%. In total, the Global North is responsible for 92% of global excess carbon emissions (Fields,
2005; Pardikar, 2020). The burden of the climate crisis is unequally distributed in today’s global
system. For example, small island developing states contribute almost insignificantly (less than
1%) to global emissions, yet they face the threat of extinction from rising sea levels and extreme
weather events (Thomas ef al., 2020). Similarly, countries in Sub-Saharan Africa are struggling
with devastating droughts, floods, and food insecurity due to the climate crisis, even though their
per capita emissions are historically low (Thompson, Berrang-Ford and Ford, 2010).

As world societies continue to grapple with the repercussions of colonialism’s historical
legacy, the importance of understanding its dynamics and its enduring impact on global society
cannot be ignored (Engerman and Sokoloff, 2005; Ziltener and Kunzler, 2013; De Juan and
Pierskalla, 2017). The legacy of colonialism has had a profound social, economic, and
environmental impact on the Global South. In other words, colonial practices have often included
the exploitation of natural resources, the displacement of indigenous peoples, and the imposition of
foreign economic and political systems (Singh, 2023). For example, Africa’s responses to the
constraints and opportunities of colonial rule shaped the trajectory of development there, while
colonial interventions accelerated the transformation of already existing patterns of economic
change on the continent (Maseland, 2018). While specific outcomes depend on the type of colony,
the overall impact of colonialism on development in Africa has been largely negative. More
specifically, colonial policies often impede economic progress and perpetuate inequality in Africa
(Heldring and Robinson, 2012).

The climate crisis presents unprecedented challenges to global communities. Therefore,
understanding the impacts of historical colonialism and developing equitable and sustainable
solutions are critical to addressing these challenges. The legacies of colonialism continue to
influence the power dynamics that shape contemporary climate policies. Examining the
relationship between the climate crisis and colonialism not only provides a historical perspective
but also informs future policy development. In this context, the study explores the impacts of
historical colonial legacies on the climate crisis, how this historical process has shaped
contemporary climate policies and climate justice, and the arguments through which it continues
today. By addressing how environmental exploitation and resource use during the colonial period
have contributed to the disproportionate climate burdens in the Global South, the study emphasizes
the importance of developing equitable and sustainable climate policies. To this end, the study
seeks to answer the following questions about the connection between the current impacts of the
climate crisis and the historical legacy of colonialism:

1- What is the historical connection between colonialism and the emergence of the global
climate crisis?
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2- How does the legacy of colonialism perpetuate inequalities in global climate policies
and their implementation?

3- How does the neo-colonial approach to climate solutions, such as carbon offsetting,
manifest, and how does it affect disadvantaged communities?

2. Methodology

This study adopted a qualitative research method to explore the relationship between
colonialism and the climate crisis. Qualitative research aims to analyze phenomena with an
interpretative approach by considering events and facts within their specific contexts (Karatas,
2015). In this study, published reports from international organizations such as the World Bank and
the World Meteorological Organization were systematically examined, and the data were analyzed.
Quantitative data used in the study were visualized using the Matplotlib library in the Python
programming language.

The study addressed issues such as climate inequality, historical responsibilities, and
climate-related migration. In this context, content analysis and thematic analysis methods were
employed. Content analysis involved the systematic review and interpretation of international
reports (Alanka, 2024), while thematic analysis facilitated the identification of key themes such as
climate migration and post-colonial inequalities (Toker, 2022). The data collected during the
research process were evaluated in their respective contexts, and the ways in which these data
distributions reflected inequalities were analyzed.

This methodological approach aims to develop a deeper understanding of climate dynamics
by adopting an interdisciplinary and holistic perspective.

3. Theoretical Framework

As colonial powers sought to seize raw materials and resources to support their growing
economies, they often destroyed the natural ecosystems of the exploited regions. These inferences
ignored future generations and local people and accelerated environmental degradation and
jeopardized indigenous livelihoods (Wood, 2015). The environmental consequences of resource
extraction and use during the colonial era continue to manifest in the form of climate crisis,
biodiversity loss, and ongoing struggles for environmental justice in many parts of the world, and
the legacy of this period is still being felt (Lane, 2012; Scarlett, 2022).

While combating the climate crisis remains a major challenge, its success will require a
joint and collaborative international response. However, the capacity of nations to address climate
crises is deeply influenced by historical factors, particularly colonial legacies that have long shaped
economic and political power structures around the World (Ghosh, Chakraborty and Das, 2022).
The dichotomy between the Global North and the Global South (the term Global North refers to the
United States, Canada, Europe, Israel, Australia, New Zealand, and Japan, while the term Global
South refers to Latin America, Africa, the Middle East, and Asia) (Hickel, 2020) is the result of the
colonial past that influences today’s climate policies and actions. Therefore, understanding past and
present dynamics is of great importance in developing strategies to mitigate the global climate
crisis (Whyte, 2017; Sultana, 2022).

Edward Said’s Orientalism (Said, 1978) analyzes how the West constructs the East and
how colonial power structures support these depictions. While Said’s analysis of cultural
representations also helps to understand discourses on environmental justice and the climate crisis,
global narratives on environmental crises are often framed in discourses that portray the Global
South as passive victims, reinforcing the West’s monopoly on leadership and solutions.

In his work “The Wretched of the Earth,” Frantz Fanon provides an important foundation
for understanding the psycho-political dynamics of colonial domination and its lasting effects. The
theories Fanon put forward on colonialism in his work help us understand how colonial legacies are
reflected in contemporary environmental policies and climate justice struggles (Gerhart, 1997,
Fanon, 2001). Achille Mbembe’s concept of “necropolitics” offers an important approach to
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analyzing the historically devastating effects of colonial power on populations and regions. In this
context, the fact that most marginalized communities borne the burden of the climate crisis shows a
modern reflection of this politics of death (Mbembe, 2003).

In her work “Can the Subaltern Speak?” Gayatri Chakravorty Spivak questions how the
voices of colonized and marginalized communities are suppressed in global discourses. In the
context of climate justice, the participation of indigenous communities and the Global South in
climate policy can be seen as a struggle to overcome these historical forms of silencing stemming
from colonialism. Spivak’s theory argues that environmental policymaking requires the recognition
of the knowledge systems and experiences of marginalized groups (Spivak, 1988).

David Harvey’s work emphasizes the relationship between capitalist relations of
production, spatial injustices, and environmental exploitation. Harvey shows how the global
expansion of capital has led to environmental degradation and climate crisis. In his work “The New
Imperialism” (Harvey, 2003), he explains how the colonialist appropriation of resources continues
in today’s neoliberal global economy, while his work “Justice, Nature and the Geography of
Difference” (Harvey, 1997) draws attention to how spatial planning and economic power relations
increase environmental injustices.

Carbon offsetting has emerged as an important part of strategies to reduce global
greenhouse gas emissions. However, one of the criticized aspects of this approach is that it ignores
historical responsibility and the effects of the colonial past from an environmental justice
perspective (Bachram, 2004). The fact that the Global North tries to solve the climate crisis by
purchasing carbon credits in the South instead of reducing its emissions has been evaluated as a
modern reflection of colonial domination. This practice can lead to environmental burdens being
unfairly shifted to marginalized communities, deepening global injustices (Bumpus and Liverman,
2008).

The postcolonial approach recognizes non-Western perspectives and values, integrates
indigenous knowledge systems, and prioritizes the input and experiences of the Global South in
climate policymaking and implementation. This theoretical approach is critical to achieving global
justice and equity in addressing the climate crisis (Amorim-Maia et al., 2022; Arndt, Halikiopoulou
and Vrakopoulos, 2022; Wilkens and Datchoua-Tirvaudey, 2022; Redvers et al., 2023).However,
the structures and institutions that drive global climate policy are often criticized for perpetuating
colonial power Dynamics (Ebaye, 2010; Peace Direct, 2020). For example, the principle of
common but differentiated responsibilities and respective capabilities in the United Nations
Framework Convention on Climate Change (UNFCCC) recognizes the unequal historical
contributions to the climate crisis (IBFCR, 2019). However, implementation of this principle is
challenging because developed countries are generally reluctant to shoulder a larger share of the
mitigation and adaptation burden.

This theoretical framework helps us understand the systemic inequalities stemming from
colonialism, how these inequalities are reflected in the fight against the climate crisis, and how
more just and equitable solutions can be produced to combat this crisis.

4. Literature Review

The effects of colonialism on the climate crisis have been examined in light of various
academic studies and theoretical approaches. In this context, the existing literature focusing on the
psycho-cultural, economic, and environmental effects of colonialism has been presented as
evidence that in-depth research has been conducted in the study.

Addressing the redefinition of sovereignty in the face of globalization and environmental
concerns, Chung (2014) analyzed how globalization transformed the perception of the sovereignty
of nation-states and the effects of this transformation on environmental policies. Similarly, Holland
(1985) analyzed the decline of the European system of exploitation and the complexity of relations
between states that emerged in the aftermath. Abdi (2012) examined the psycho-cultural and
philosophical-epistemological effects of colonialism and investigated how colonialism affected the
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mental structures of individuals and societies and the reflections of these effects on today’s social
and cultural dynamics. In parallel, Agboka (2014) examined the role of scientific research in
colonial history and investigated how colonial powers controlled the production and dissemination
of knowledge through science and technology.

Hamouchene (2023) studied a region with favorable conditions for energy transformation
but was left behind by resource-grabbing and neocolonialist agendas. He examined how energy
policies were shaped after colonialism and the impacts of these policies on local peoples. Gonzalez
(2020), who addressed the relationship between the climate crisis, racial subordination, and the
capitalist world economy, critically examined the laws, institutions, and ideologies that contribute
to the maintenance of racial capitalism. The climate crisis has deepened racial and economic
inequalities. Itawan (2023), who examined the history of Dutch colonization in Indonesia,
examined in detail the destructive effects of colonialism and mercantile capitalism on nature and
environmental changes such as deforestation. Reibold (2023) emphasized that the climate crisis has
revealed colonial injustices and therefore the importance of decolonizing the concept of self-
determination for a just response. He particularly emphasized the importance of decolonized
approaches to climate justice struggles.

Rodney (1972) examined the negative impact of colonialism on the economic development
of Africa in his work titled “How Europe Underdeveloped Africa”. In this context, he analyzed the
long-term effects of economic systems imposed by colonial powers on local economies. Nkrumah
(1965) discusses the economic and political dependencies that continued in the post-colonial period
in his work titled “Neocolonialism: The Last Stage of Imperialism” and addresses how former
colonizers continued the colonial order. In this literature review, colonial studies were examined
over a wide range. Thus, the study is enriched through different disciplines and helps to understand
the economic, historical, cultural, and environmental effects of colonialism.

5. The Global Climate Crisis: Deepening Inequalities

The climate crisis, with both its causes and the effects it generates, remains one of the
greatest challenges in human history. Since the Industrial Revolution, rising greenhouse gas
emissions have intensified global warming and irreversibly disrupted the planet's natural balances.
This crisis extends beyond being merely an environmental issue, as it profoundly impacts
economic, social, and political systems. In particular, underdeveloped and developing countries,
referred to as the Global South, are disproportionately affected by the severe consequences of the
climate crisis. Factors such as poverty, environmental fragility, and limited capacity for adaptation
render these regions more susceptible to climate-related disasters. Therefore, comprehensively
evaluating the effects of the climate crisis is crucial not only for understanding existing global
inequalities but also for devising equitable and sustainable solutions.

According to the World Meteorological Organization (WMO) 2024 report (WMO, 2024a),
the year has witnessed record-breaking changes in the global climate system (Table 1). For
instance, the global average temperature increased by 1.54°C compared to the pre-industrial period
during January—September 2024, with temperatures breaking records for the past 16 months due to
the influence of El Nifio. While global emissions have risen by 51% since 1750, reaching 420 ppm,
the absorption of heat in the atmosphere continues to grow. This leads to the oceans absorbing an
average of 3.1 million TWh of energy per year, causing ocean temperatures to rise. The rate of sea
level rise has accelerated, reaching 4.77 mm per year, which is more than double the rate observed
between 1993 and 2002.

Glaciers are experiencing the greatest loss in terms of cumulative mass loss in recent years,
with glaciers in regions such as Switzerland losing 10% of their volume in the last two years.
Antarctic sea ice is also recorded at the second lowest level in satellite measurements, while Arctic
sea ice coverage continues its downward trend. Extreme climate events affect millions of people
worldwide, with heavy rainfall and floods causing infrastructure losses and forced migration, while
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droughts and heat waves threaten agricultural production. The intensification of tropical cyclones
has caused great destruction in coastal areas.

Table 1. Global climate status and key indicators (2024).

Category Data and Findings

Global Average January—September 2024 period recorded 1.54°C (£0.13) above pre-industrial levels.

Temperature

Greenhouse Gas Levels CO: concentration increased from 278 ppm in 1750 to 420 ppm in 2023, with a continued
rise in 2024.

Ocean Warming Ocean heat content reached record levels in 2023, with oceans absorbing 3.1 million TWh
of heat annually between 2005 and 2023.

Sea Level Rise Sea levels rose by 4.77 mm per year between 2014 and 2023, doubling the rate of the
previous decade.

Glacial Loss In 2023, glaciers lost 1.2 meters of water-equivalent ice, while Swiss glaciers lost 10% of
their volume over the last two years.

Sea Ice Extent Antarctic sea ice reached its second-lowest level, and Arctic sea ice recorded its seventh-
lowest minimum in 2023.

Weather and Climate Heavy rainfall, floods, droughts, heatwaves, and wildfires caused severe economic and

Extremes humanitarian losses.

Early Warning Systems It is aimed to protect everyone with early warning systems by 2027, with 108 countries
currently having multi-hazard warning systems.

Source: (WMO, 2024a)

These data once again demonstrate that the climate crisis is not solely an environmental
crisis but also an economic and humanitarian one. UN Secretary-General Antonio Guterres has
emphasized that the climate disaster exacerbates inequalities and undermines sustainable
development, while WMO Secretary-General Celeste Saulo has stressed the urgent need to reduce
greenhouse gas emissions and enhance early warning systems (WMO, 2024b). Consequently, 2024
has been a year that has vividly exposed the increasingly severe impacts of the climate crisis.

The climate crisis is deeply intertwined with global inequalities. While the poorest and
most vulnerable groups—such as women, children, people with disabilities, indigenous peoples,
migrant workers, and other socially excluded communities—bear the greatest burden of the climate
crisis, they are also the least responsible for causing it. These groups disproportionately endure the
impacts of extreme weather events, health challenges, loss of livelihoods, and forced migration. In
other words, the climate crisis is not only an environmental crisis but also a social crisis. It
exacerbates inequalities between poor and rich countries, between genders, within nations, and
across generations (Ivers, 2023). In this context, the Intergovernmental Panel on Climate Change
(IPCC) emphasizes the need for equitable and inclusive solutions in its report Climate Change
2022 — Impacts, Adaptation and Vulnerability (IPCC, 2023). Poorly designed policies, however,
may further exacerbate the challenges faced by vulnerable groups, including poor households and
indigenous communities (Ivers, 2023).

The Global Climate Risk Index (Eckstein, Kiinzel and Schéfer, 2021) eveals that the
poorest countries, despite having the lowest carbon emissions, are the most vulnerable to the
impacts of the climate crisis. This exacerbates existing global inequalities and undermines efforts to
reduce poverty. According to the World Bank (World Bank, 2020), the ecological crisis could push
135 million people into poverty by 2030.

These deepening global inequalities are directly linked to climate-induced migration, one
of the most visible consequences of the climate crisis. Crises such as extreme weather events,
drought, sea level rise, and agricultural productivity loss are forcing millions of people to migrate
from their homes (Gilirgam, 2023). In particular, the most vulnerable communities—women,
children, indigenous peoples, and migrant workers—face a heightened risk of forced displacement.
Climate-induced migration is not only an environmental consequence but also a multifaceted crisis
with economic, social, and political dimensions.
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Figure 1. Climate-induced internal migration projections by 2050 across different regions. Source: (World Bank, 2021)

Figure 1 illustrates climate-related internal migration projections in different regions up to
2050, based on the “Groundswell” report published by the World Bank in 2021. Sub-Saharan
Africa is projected to have the highest number of internal migrants, with 85.7 million people,
representing 4.2% of the region’s population. Drought and loss of agricultural productivity are the
primary drivers of migration in this region. East Asia and the Pacific are expected to account for
48.4 million people (2.5%) displaced by rising sea levels and floods. In South Asia, 40.5 million
people (1.8%) are anticipated to migrate due to water stress and heat waves. North Africa, with one
of the highest percentages of affected populations, is projected to have 19.3 million people (9%)
migrating due to water scarcity and desertification.

In Latin America, 17.1 million people (2.6%) are expected to migrate, largely driven by
drought and deforestation in the Amazon. Eastern Europe and Central Asia are projected to
experience internal migration affecting 5.1 million people (2.3%), with water resource depletion
and extreme weather events being the main contributing factors.

As a result, the climate crisis impacts a wide range of areas, from the natural ecosystems of
our planet to the socio-economic structures of human societies, while simultaneously intensifying
these effects. Poor and vulnerable communities in the Global South are among those most severely
affected by this crisis, yet they are also the least responsible for its creation. Climate-induced
migration, one of the most visible human consequences of this phenomenon, continues to displace
millions of people.

6. Colonial Origins of the Climate Crisis

Although the global climate crisis is often treated as a universal problem affecting all
humanity, its roots lie in historical processes that have disproportionately disadvantaged certain
regions and peoples, namely the enduring legacy of colonialism. The title “Colonial Origins of the
Climate Crisis” emphasizes that these deep historical roots must be acknowledged and confronted
to fully understand and effectively address current environmental problems.

Colonialism has played a major role in shaping the ecological map of the world. This
system includes the exploitation of natural resources, agriculture for export, and the
commodification of land under colonial rule, while creating an environmental model that is fragile
in the face of the current climate crisis (Alam, 2000; Wood, 2015).Moreover, the carbon-intensive
development model adopted by colonial powers and the consequences of this practice laid the
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foundation for today’s inequality in greenhouse gas emissions, which has historically deepened the
gap between industrialized countries and colonized regions (Wijaya, 2021; Singh, 2023).

The colonial era saw the large-scale transformation of local and regional ecosystems to
serve the demands of imperial powers, leading to the depletion of natural resources, disruption of
indigenous land management practices, and destabilization of local communities. This process of
resource extraction and environmental degradation is closely linked to the expansion of industrial
capitalism and the increasing demand for raw materials and energy resources that would fuel the
industrialization of the Global North (Wood, 2015).

Table 2. Colonial countries (Emissions from countries with a history of colonization).

2023 Regional Colonial Consumption 2023 Per Cumulative Per
Country Population GtCO: GtCO: Capita .
- GtCO: Capita tCO:
(million) tCO:

United States 340 528 530 540 1,560 3,999
EU+UK 517 375 478 506 926 1252
United 68 76 130 136 1,922 2,869

Kingdom

Germany 83 92 92 97 1,105 1,288
France 65 37 56 59 857 1,209
Netherlands 18 13 35 36 2,014 5,105

Japan 123 72 73 80 593 685
Canada 39 60 59 59 1,524 3914
Australia 26 32 29 28 1,088 2,196

Italy 59 25 25 29 432 481

Spain 47 22 24 25 475 710
Portugal 10 7 8 8 702 1,049

Source:(Carbon Brief, 2023¢)

The countries in Table 2 can be classified as countries that have colonized or influenced
other countries in the past, while the countries in Table 3 can be classified as countries that have
been used as colonies in the past or whose resources have been exploited through external
interventions.

When interpreting these two tables, the concept of “colony” historically refers to powers
that exploit the resources, labor force, and lands of other countries for their own benefit (Kohn and
Reddy, 2023).In the process of colonization, Europe and other major empires (England, France,
Netherlands, Portugal, etc.) took control of and exploited the wealth, labor force, and natural
resources of many countries or regions in Asia, Africa, and Latin America. These colonial actions
led to a rapid increase in industrialization and emissions.

Table 3. Colonized countries (Emissions from historically colonized or exploited countries).

2023 Regional Colonial Consumption 2023 Per Cumulative Per
Country Population GtCO: GtCO: GtCO Capita Canpita tCO
- 2 pita 2
(million) tCO:
China 1,426 307 309 284 217 218
India 1,429 87 74 71 52 81
Brazil 216 115 115 116 533 1,421
Indonesia 278 91 69 68 248 386
South Africa 60 27 27 22 439 1,016
Mexico 128 31 31 32 425 727
Argentina 46 25 25 25 543 2,678
Philippines 113 20 18 17 177 209
Vietnam 100 18 17 16 160 204
Nigeria 223 17 15 14 75 99

Source: (Carbon Brief, 2023c¢)

In the comparison of the two tables, cumulative per capita carbon emissions are
significantly higher in colonial countries than in exploited countries. For example, the cumulative
per capita emissions of colonial countries such as the United States (3,999), Canada (3,914), and
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the Netherlands (5,105) are at high levels due to industrialization- and consumption-oriented
economic policies that have been going on for years. In contrast to colonial countries, cumulative
emissions are relatively lower in countries that were previously exploited (China: 281, India: 81,
Nigeria: 99). It can be said that the main reason for this proportional change is the delay in the
industrialization process and the control of economic resources by external interventions.

In terms of per capita emissions, countries with colonial pasts still have much higher per
capita carbon emissions than many exploited countries. For example, countries with a colonial past,
such as the United States (1,560 tCOz), the United Kingdom (1,922 tCO:), and the Netherlands
(2,014 tCO»), have higher emissions due to both their high consumption rates and industrialized
structures. On the other hand, countries with a history of exploitation, such as India (52 tCO.),
Nigeria (75 tCO.), and Indonesia (248 tCO-), have lower per capita emissions. The low per capita
emissions of these exploited countries are closely linked to developing economies and limited
industrial infrastructure.

Countries like China and India, although not colonial, have very high regional carbon
emissions due to their economic growth, industrialization, and rapid urbanization (China: 307
GtCO:, India: 87 GtCO:). However, in Western Europe and North America, regional carbon
emissions are also high. For example, the main reason for the emissions caused by colonial powers
(528 GtCO: in the USA and 375 GtCO- in the European Union) is due to historically large waves
of industrialization and intensive energy consumption that have continued to this day.

Historical colonialism deepens inequalities of power, wealth, and capabilities between
former colonial powers and colonies, leaving the Global South a passive actor in international
climate negotiations and policy-making processes (Roberts and Parks, 2006).This historical
context, which is central to climate justice, calls for more equitable and ethical decision-making
processes, taking into account the past suffering of the Global South and the historical emissions
debt of the Global North. In this context, reconsidering and updating the principles of international
climate agreements is crucial. For example, principles such as “common but differentiated
responsibilities”, which pose great challenges in their practical application, often fail to effectively
address power differentials or provide adequate support to vulnerable nations (Thomas et al.,
2020).

The history of the climate crisis dates back to the colonial powers that designed the modern
world, their legacies, and the unequal development models they implemented (Humphreys, 2014,
p- 134). Postcolonial scholars who have examined the human figure in the Anthropocene era have
argued that the concepts of a citizen with rights and a subject in danger of erasure are inadequate
for understanding the complexity of this period. In this context, they have argued that human
beings should be examined in more depth and a comprehensive and multidimensional manner, and
they have stated that a more nuanced understanding is needed. In this context, local studies in
particular emphasize that the climate crisis, the oppression imposed on indigenous peoples by
colonialism, and their experiences of environmental change should be examined in depth and re-
evaluated. These studies contribute to a better understanding of the environmental and social
impacts of indigenous communities are exposed to by considering the climate crisis as a way of life
shaped by colonial interventions (Mbembe, 2003; Wynter, 2003; Ford, 2012; Chakrabarty, 2021;
Climate Emergency Institute, 2024; United Nations, 2024).

From a different perspective, the colonial legacy of the climate crisis is also evident in the
inequalities and power imbalances that exist in global economic development. For example, while
powerful countries in the Global North benefit disproportionately from the benefits of carbon-
intensive economic activities, historically distinct communities in the Global South experience the
effects of the climate crisis most acutely. This carbon hegemony established by the Global North is
sustained by the transnational transfer of polluting industries, environmental problems and burdens,
and unjust policy frameworks that constrain the development of the Global South. Therefore, the
rapid economic growth of many developing countries is seriously hampered by the imposition of
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green standards that do not consider historical conditions and development needs (Guo, 2020;
Gattey, 2021; Sultana, 2022; Vasques, Nakaoshi and Fortunato, 2022).In addition, the climate
crisis not only exacerbates existing power imbalances but also leads to the expansion of victim
zones and the marginalization of displaced communities, often along lines of race and class. This is
because the discourses and narratives surrounding the climate crisis are largely shaped by the
interests of fossil fuel industries, powerful governments, and elite allies, often ignoring the
perspectives and experiences of communities on the front lines of combating the climate crisis and
less powerful states dealing with loss and damage (Whyte, 2017; Daszkiewicz et al., 2021; Sultana,
2022; Tinsley, 2022).

If we conduct a historical analysis of emissions that cause the climate crisis, the sharp
differences in emission rates between the Global North and the Global South can be better
understood. In this context, the effects of the industrialized countries of the Global North that cause
anthropogenic greenhouse gas emissions have been realized through rapid industrialization and
resource extraction processes (Guo, 2020).In contrast, the majority of countries in the Global
South, while contributing little to historical emissions accumulation, are disproportionately affected
by the impacts of the climate crisis. This unbalanced and unequal burden is a direct result of the
colonial era, in which the land, resources, and labor of the Global South were exploited, enabling
the economic development and technological advances of the colonial powers of the Global North
(Azad and Chakraborty, 2019; Guo, 2020; Snyder, 2020).Likewise, the transfer of polluting
industries requiring intensive energy use to developing countries due to unequal power dynamics
and the fact that the already existing unequal emissions burden is assumed by the Global South has
made this structural imbalance even more persistent (Guo, 2020).

For example, the richest 20% of the global population accounts for more than 60% of
current greenhouse gas emissions, while this figure is estimated to have risen to over 80% with
historical contributions (Roberts and Parks, 2009).In contrast, Sub-Saharan African countries
account for only 2,8% of global emissions, yet are still exposed to the most severe climate crisis
impacts, such as drought, flooding, and food insecurity. This disparity in emissions and
vulnerabilities embodies the deep injustice of the global climate crisis, which is rooted in the
exploitation of the Global South by colonial powers (Chapman and Ahmed, 2020; Ritchie,
2023).To give a more specific example, while the US, EU, and China account for around 59% of
global CO2 emissions, Brazil accounts for only 0.9%, and the entire African continent accounts for
only 3% of these emissions (Kneifl, 2024).

7. Neocolonialism: Carbon Offsetting

Although the climate crisis is accepted in the international system due to its consequences,
fossil fuel companies are following a policy of denial to protect and maintain their profits and
power, creating confusion in society. In this context, fossil fuel companies have shaped the climate
policies discussed at the United Nations (UN) World Summit in 1992 because of their lobbying
activities. The Kyoto Protocol of 1997 also set a target for Northern countries to reduce their
greenhouse gas emissions by 5.2% below 1990 levels by 2012. As a result, a structure that allows
carbon offsetting, carbon trading, and companies to offset their emissions through other projects
has been established within the framework of combating the climate crisis (Cabello and Hartlief,
2024).

Carbon offsetting has emerged as an important means of solving the global climate crisis.
However, it has been criticized by some academics, especially because it resembles a new form of
colonialism (Larsson and Orvehed, 2021; Wang, 2021). However, the Paris Agreement signed in
2015 has led to the expansion of carbon markets and the adoption of afforestation-based offset
projects (Cabello and Hartlief, 2024).The system, known as carbon offsetting, involves purchasing
carbon credits through projects that aim to reduce or abstract greenhouse gas emissions to
compensate for emissions produced elsewhere. Some (Carbon Brief, 2023a; Earthly, 2024), argue
that this system, which is highly controversial from an ethical perspective, merely provides
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individuals and organizations with a convenient way to cover up their emissions without addressing
the root causes of the climate crisis (Monbiot, 2009, 2022; Hyams and Fawcett, 2013).In addition,
new and fungible forms of property have been created to commodify carbon, displace local
communities, and create land grabs (Corbera and Brown, 2010). For example, the activities of
GreenResources (a large forestry plantation operator) in Uganda have caused great concern, with
the company’s activities alleged to have negatively impacted the livelihoods of local people,
causing displacement of local people, problems with access to land, and the weakening of
traditional land management practices (Lyons and Westoby, 2014; The Oakland Institute, 2023).
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Figure 2. Red indicates the countries where the top 20 companies purchase carbon offsets, while Green
represents the countries where the majority of carbon offset projects are implemented. Source: (Dagens Nyheter, 2019).

Carbon offset projects tend to be located in the Global South (Figure 2); however, these
credits are often purchased by wealthy countries in the Global North. This allows developed
countries to offset their emissions without fulfilling their responsibilities. In Kenya and Brazil,
projects funded by major governments have forcibly displaced indigenous communities. These
projects can jeopardize people’s livelihoods by damaging local economies and disrupting their
daily lives (Lyons and Westoby, 2014; Carbon Brief, 2023b; Marshall, 2023). For example Larsson
and Orvehed (2021) made the following inferences from their findings on carbon offset projects in
their study titled “Carbon Offsetting, a new form of CO2lonialism? Local implications of tree-
planting projects in East Africa”: They stated that there are differences between the discourse and
reality at the global and local levels regarding carbon offsetting, that local priorities are not
considered important through carbon offsetting and projects, that these projects are based on
Western ontologies and epistemologies, and that carbon offsetting is a dream to compensate for the
current high emission levels. They also emphasized that the burden of carbon offsetting is placed
on the Global South, that the Global South can become the garbage dump of the Global North, and
that although countries have been liberated from colonialism, this order can re-establish the neo-
colonial order of unequal power.

Carbon offsetting may theoretically benefit nations and companies that find it difficult to
reduce emissions. However, in practice, this win-win scenario does not occur. As shown in Table 4,
the aspects presented as positive benefits can be considered matters that serve the prestige of
companies or countries and distract the public from reality. Many developing countries, NGOs, and
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indigenous people fear that carbon markets will jeopardize local livelihoods and create additional
emissions gaps. For example, emissions from oil and gas companies in California have increased
by 3,5% since the state implemented a cap-and-trade plan (Song, 2019; Bourke, 2022).

Table 4. Pros and cons of carbon offset.

Titles Pros Titles Cons
Reducing Offsetting allows businesses to Does not produce  Offsetting does not solve the core
carbon compensate for unavoidable carbon a solution issue of reducing carbon emissions;
footprint emissions, thereby reducing their it merely compensates for them.
overall carbon footprint.
Sustainability =~ Carbon offsetting can help businesses Status of carbon  Carbon offset projects are not
goals achieve sustainability goals and offset projects always effective in reducing
demonstrate their commitment to emissions and can have negative
environmental responsibility. social and environmental impacts.
Corporate Carbon offsetting may appear to Additivity The offset projects may not provide
reputation reduce the environmental impact of the a real additional contribution due to
climate crisis, and it may be viewed as discussions of additivity, which may
a positive action by consumers, cause the impact of the project to be
investors, and stakeholders. uncertain.
Sustainability = By investing in carbon offset projects, The problem of  There is a risk that carbon stored
projects businesses can support environmental permanence is as  could be released back into the
projects that benefit local communities follows: atmosphere in the future, rendering
and ecosystems. the project obsolete.
Common Carbon offset projects offer additional Greenwashing Companies can use carbon offsets to
benefits benefits, such as promoting create a misleading impression of

biodiversity, improving air and water
quality, reducing waste, and
supporting local communities.

environmental responsibility
without actually reducing their
emissions.

Source: (Earthly, 2024)

Carbon offsets and projects can be a legitimate way to remove historic carbon from the air
and counteract a small residual of inevitable emissions. However, these projects often favor fast-
growing monoculture forests. Studies have shown that mixed native forests capture the same
amount of carbon and are better at supporting wildlife (Warner et al., 2023). However, it can take
20 years for a newly planted tree to reach a size that can capture the promised amount of carbon
(Giebelmann, 2023), creating a smokescreen for emissions growth in the critical decade to 2030.

Indigenous leaders and activists argue that carbon offset projects should be more tightly
regulated. Projects must be regulated in a way that considers social justice issues, protects the
rights of indigenous peoples, and supports the economic and social life of local communities. It is
also emphasized that the focus should be on absolute zero emissions rather than carbon neutrality
(Sen and Dabi, 2021).

8. Climate Debt and Global Inequalities

The concept of climate debt is based on the idea that historically industrialized countries
owe debt to the rest of the world in the context of the climate crisis because of their
disproportionate impact on global greenhouse gas emissions. The Industrial Revolution ushered in
an era of carbon emissions that has driven and extraordinarily changed the global climate. The
accumulated emissions of historically industrialized countries have caused great damage to the
global environment, and the deep impacts of the climate crisis resulting from these emissions are
most severe in developing countries, which contribute the least to emissions and are least able and
equipped to deal with their consequences (Althor, Watson and Fuller, 2016; Meng et al., 2018;
Clements, Gupta and Liu, 2023).

Table 5 shows the responsibilities and liabilities arising from greenhouse gas emissions.
While international treaties and national laws establish the legal framework that triggers the
creation of this debt, the debtor is usually the actor responsible for the emissions (states,
companies, or individuals), although in some cases states can act as a proxy debtor. The creditor

30



S. Giir¢cam

has been defined as present and future generations, suggesting that climate debt is a moral and
social obligation. The size of the debt depends on the carbon budget, and the costs of
decarbonization constitute the financial indicator of this debt. Finally, the Table provides a
framework for how responsibilities should be allocated in the context of climate justice and
sustainability.

Table 5. Components of Climate Debt and Responsibility Framework

Attribute Climate Debt

Triggering Event International agreements, national law

Debtor Actor emitting a greenhouse gas. The state can act as a substitute in some cases
Creditor Present and future generations, represented by the state

Principal Carbon budget, corresponding to the triggering event

Temporality Explicitly created by the triggering event

Monetary Indicator Investment costs for decarbonization

Source: (Batut, Kaiser and Surun, 2024)

The concept of climate debt is also based on the argument that countries with historical
responsibility for global emissions must take measures to mitigate and adapt to the climate crisis in
a way that is balanced with the emissions they cause. This responsibility recognizes that existing
global inequalities are exacerbated by the negative impacts of the climate crisis. Low- and middle-
income countries of the Global South, despite contributing little to atmospheric CO2 accumulation,
are suffering the majority of the losses from the climate crisis (Pickering and Barry, 2012;
Hallegatte, Fay and Barbier, 2018; Amoo and Layi Fagbenle, 2020).This situation is stated in
Matthews’s (2016) study as follows: While historical emissions and therefore climate debt increase
inequalities in the global system, these debts affect global equality strategies. Therefore, it is
important to calculate historical emissions fairly and compensate for these debts.

Current needs arising from the climate debt framework should be addressed with a multi-
faceted approach. Namely, developed countries or countries with historical responsibilities must
contribute economically to climate funds to combat the climate crisis. In particular, the approach to
these contributions should not be seen as aid or development assistance but rather as debt payments
to countries struggling with the heaviest burden of the climate crisis.Warlenius (2018), argues that
climate debt should be seen as a violation of community rights and territories. In this context,
initiatives such as the Green Climate Fund aim to finance projects implemented or planned in the
Global South, but the payments made are insufficient both in terms of quantity and the
appropriateness of the funds reaching those in urgent need (Care Climate Change, 2021).

Another element that needs to be addressed within the scope of climate debt is technology
transfer and capacity building. This element is the need to build climate-resilient infrastructure and
technologies that facilitate sustainable development, especially in developing countries. Green and
Healy (2022), discussed the impact of inequalities on the climate crisis and how the Green New
Deal could address these impacts, emphasizing the importance of technology transfer and capacity
building. However, technology transfer mechanisms face obstacles such as intellectual property
rights and a lack of adaptation to local contexts (Novak, 2009).

Another important element that needs to be addressed within the scope of climate debt is
“loss and damage” financing, which accepts that the impacts resulting from the climate crisis
cannot be overcome through adaptation alone; therefore, climate debt requires compensation. In
this context, developed countries are asked to acknowledge their role in historical emissions and
contribute to the compensation of irreversible damage. Sallan and Achampong (2024) have
highlighted the impact of climate and debt crises on women in the Global South and the urgency of
the need for such financing. However, the political resistance of developed countries to accept
responsibility for the problems they cause or to contribute sufficiently to loss and damage financing
continues to be a significant obstacle to the provision of loss and damage financing (Lakhani,
2023). Finally, given the impact and urgency of the climate crisis, the concept of climate debt
highlights the need for a more equitable accounting of historical responsibilities and current needs.
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This is essential both to minimize the impact of the climate crisis and to build a more equitable
global order.

9. Discussion and Conclusion

The ongoing climate crisis is deeply connected to the historical legacy of colonialism. The
greedy exploitation of nature by the Global North during the industrialization process has not only
triggered today’s environmental disasters, but also established a permanent system of inequality
and ensured the continuation of this system. This dynamic continues to exist in the modern era
through mechanisms such as carbon offset projects and can be seen as a modern extension of
colonial practices. The economic power and political hegemony of the Global North are a
determining factor in global climate policies, as well as directing the system. The North prioritizes
its own interests and ignores its historical responsibility by using technological innovation and
resource advantages. In this context, the North is not only a consumer but also an exploiter. This
dominant influence on climate policies emerges as one of the greatest obstacles to a just solution
process.

Frantz Fanon’s views on the destructive nature of colonialism provide an effective
framework for examining these dynamics. Fanon emphasized that colonialism is not limited to
economic exploitation, but also leads to cultural and social destruction. Similarly, the Global
North’s reluctance to take responsibility for the climate crisis reflects this historical pattern. Carbon
offset projects, presented as environmentalist, contribute to the perpetuation of the cycle of
ecological imperialism by exporting the North’s environmental responsibility to the South.

Achille Mbembe’s concept of necropolitics sharpens this critique even further,
emphasizing the systematic deprivation of marginalized communities from their right to life. In the
context of climate policies, this concept clearly reveals the unjust effects of carbon offset projects.
In particular, the deprivation of indigenous peoples of their agricultural lands under the guise of
afforestation or forest protection restricts their livelihoods, that is, their living spaces. These
projects transform climate action into a new form of colonial domination.

The Global South, on the other hand, is paying the heaviest price for this imbalance.
Climate disasters, unjust impacts, and displacement are among the most important problems facing
the South. In addition, inadequate financing and lack of technological infrastructure significantly
limit the South’s capacity to adapt. This creates a vicious cycle that imposes an obligation on the
South to adapt. Postcolonial analysis is essential to understanding how climate policies can
reinforce historical injustices.

This inequality is not accidental, but rather a continuation of historical patterns of
exclusion. The same regions that were marginalized during the colonial era are now denied basic
climate resilience measures, such as access to clean water, technology, and social welfare. Climate
policies shaped by the North’s economic interests often hinder meaningful international
cooperation, making it impossible to achieve climate justice.

The 29th Conference of the Parties (COP29) in November 2024 exemplifies this
contradiction. The dominance of fossil fuel interests in such meetings (1,773 fossil fuel lobbies
were allowed to attend, more than most countries) (Frost, 2024) and the frequent minimization or
complete withdrawal of commitments by major emitters in the North make it nearly impossible to
make important decisions.

Addressing the climate crisis globally requires a fundamental reassessment of global power
structures. The historical legacy of colonialism must be confronted and principles of justice and
equality must be placed at the center of climate policies. A just climate response will not emerge as
long as the current system perpetuates inequality under the guise of environmental responsibility.
Without fundamental change, global climate action will continue to be stymied by the same forces
that shaped colonial histories.
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yasam kalitesini artirdigint gostermektedir. Diisiik sosyo-ekonomik gruplarin yesil alanlara erigiminin artirilmasi,
saghk esitsizliklerini azaltmada kritik bir rol oynamaktadir. Ornek ¢calismalar, yesil alanlarin fiziksel aktiviteyi tegvik
ettigini, sosyal baglart gii¢lendirdigini ve kardiyovaskiiler hastalik riskini azalttigimi ortaya koymaktadir. Sonug
olarak, yesil altyapimin saghk iizerindeki olumlu etkilerinin daha derinlemesine incelenmesi ve disiplinler arasi is
birligiyle desteklenmesi gerektigi vurgulanmistir. Yesil altyapi, saghkl sehirler yaratmada etkili bir arag olarak ele
alinmig ve kentsel planlama ve politika siireglerine entegrasyonunun gerekliligi savunulmugstur. Calisma, halk saglhig
ve cevresel siirdiiriilebilirlik hedeflerine ulasmada yesil altyapimin stratejik 6nemini ortaya koymaktadur.

Anahtar kelimeler: Saglik, Kentlesme, Yesil altyapi, Kentsel Saglik Géstergesi.

Abstract: This study aims to reveal the role of green infrastructure in promoting public health by examining the
effects of green infrastructure on health, urbanization and environmental equity based on the literature. The
contributions of green infrastructure to health are discussed from the perspective of physical and mental health
benefits, reduction of environmental threats and elimination of socio-economic inequalities. The direct effects of
characteristics such as the size, quality and accessibility of green spaces on individuals' health outcomes were
emphasized, and it was stated that walkable neighborhoods and environmental justice are essential elements for
healthy urbanization. Literature findings show that green infrastructure provides ecosystem services such as
microclimate regulation, air and noise pollution reduction, and improves quality of life in cities. Increasing access
to green spaces for low socio-economic groups plays a critical role in reducing health inequalities. Case studies
show that green spaces promote physical activity, strengthen social ties and reduce the risk of cardiovascular disease.
In conclusion, it is emphasized that the positive health impacts of green infrastructure need to be studied in more
depth and supported by interdisciplinary collaboration. Green infrastructure is considered as an effective tool for
creating healthy cities and its integration into urban planning and policy processes is advocated. The study reveals
the strategic importance of green infrastructure in achieving public health and environmental sustainability goals.

Keywords: Health, Urbanization, Green infrastructure, Urban Health Indicator.
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1. Giris

Doga, insan ve diger canlilar1 bir araya getiren yesil altyapi sisteminin saglik lizerindeki
etkilerine yonelik ¢alismalar diinyada artan niifus ve kentlesme hizi dikkate alindiginda giderek
artmaktadir. Ozellikle saglik galismalarinda taranan bir arama motoru oldugu igin tercih edilen Pubmed
arama motorunda ‘health and green space (saglik ve yesil alan) aramasinda ¢ikan toplam 4008
makalenin yillara gore dagilimi goriilmektedir (Sekil 1). Son yillarda saglik ve yesil alan arasindaki
iliskiyi inceleyen g¢aligmalarin sayisinin artmasi konunun onemini ortaya koymaktadir. Bu makale
saglik, kentlesme ve yesil altyap1 arasindaki iliskileri anlamak amaciyla hazirlanmstir.
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Sekil 1. Yayinlarin yillara gore dagilimi

Planlama ve saglik arasindaki gii¢lii bagin ortaya konmak istenmesi, ¢evresel faktorlerin insan
sagligma olan etkisi, yesil altyapinin sosyo-ekonomik esitsizlikleri gidermedeki katkisi, bireylerin
sagligi ile yesil alanlar arasindaki iliskileri incelemek iizere kent sagligi gostergelerinin olugturulmasina
yonelik yapilan calismalarin artmasi, diinyada farkli sehirlerde saglikli sehirler i¢in stratejiler
gelistirilmesi bu konu {izerinde ¢aligma nedenlerindendir.

Caligsmada oncelikle kentlesme, saglik, saglikli kent, saglikli kent gostergeleri ve yesil altyapi
kavramlari agiklanmistir. Ikinci asamada saglik, kentlesme ve yesil altyapr iliskisi incelenmis, {i¢iincii
asamada ise konu 6rneklerle desteklenmistir.

1.1. Kentlesme ve Saghk

2018 yil1 verilerine gore diinya niifusunun %55'i, Avrupa niifusunun ise %75’1 kentsel alanlarda
yasamakta iken bu oranin 2050 yilina kadar diinya genelinde %68 oraninda olacagi dngdriillmektedir.
Projeksiyonlar niifus artisina paralel olarak niifusun kirsal alanlardan kentsel alanlara kademeli olarak
kaymasi anlamina geldigini ve kentlesme oraninin da arttigim1 gostermektedir. Diinya niifusundaki
artisin 2050 yilina kadar kentsel alan niifusunu 2,5 milyar arttiracagi ve bu artigin neredeyse %90'ninin
Asya ve Afrika'da gergeklesecegi tahmin edilmektedir (Anonymous, 2018). Kentlesme, istihdama,
firsatlara ve kaynaklara erigim saglayarak kalkinma ve ilerleme getirebilir ancak kentler aym1 zamanda
trafik yogunlugu, hava kirliligi gibi ¢evresel stres faktorlerinin yiiksek oldugu mekanlar olup altyap1 ve
kaynaklara erisimdeki esitsizlikleri arttirabilir (Giles Corti vd., 2016). insanlarin dogal alana erisiminin
zor olmasi kentlesmenin 6nemli sonuglarindandir. (Turner vd., 2004). Gelismekte olan iilkelerde gesitli
saglik problemleri kentlesmeyle iligkilendirilmis ve saglik sorunlarina olumlu ve olumsuz etkileri
olabilecegi degerlendirilmistir (Eckert ve Kohler, 2014).

Diinya Saglik Orgiitiine gore saglik kavrami, yalmzca hastalik ve sakatligin olmayis1 degil,
fiziksel, zihinsel ve sosyal olarak tam bir iyilik durumu olarak tanimlanmaktadir (WHO,1948). Sosyal-
ekonomik c¢evre, fiziksel ¢evre ile kisinin bireysel 6zellikleri ve davranislar saghigin belirleyicileridir
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(Anonymous, 2017a). Kisinin yasam kosullarinin sagligina etkisinin genetik faktorlerden daha fazla
oldugu kabul edilmektedir (Jutte vd., 2021). Diinya saglik orgiitiiniin ¢evresel kosullarin sagliga etkisine
ait calismasinda, tiim hastalik yiikiiniin yaklasik %24'"iniin ¢evreye atfedilebilecegi tahmin edildigi,
cocuklarda bu oranin daha fazla oldugu (%34), gelismis lilkelere kiyasla az gelismis ve gelismekte olan
iilkelerde ¢ok daha biiyiik bir etkinin oldugu tahmin edilmektedir (Priiss Ustiin ve Corvalan, 2007; Priiss
Ustiin vd., 2008). Cevre kosullarindan kaynaklanan hastalik yiikii tahminlerinin iilkelere gore %13 ile
%37 arasinda degismekte oldugu, daha saglikli ¢cevrede yasamanin sagligi iyilestirme potansiyelinin
diinyadaki her iilkede onemli oldugu, cevresel faktorler az gelismis iilkelerde gocuk Oliimlerini
azaltabilirken gelismis tilkelerde bulasici olmayan hastaliklarin 6nlenmesinde de 6nemli bir rol oynadig
aciklanmgtir (Ustiin ve Corvalan, 2007). Son yapilan ¢alismalarin kiiresel dliimlerin %23'iiniin ve bes
yas alti cocuklarda Oliimlerin %26'simin  degistirilebilir cevresel faktorlerden kaynaklandigim
gostermekte ve 6lim nedenleri arasinda ilk siralarda kalp hastaligi, kronik solunum yolu hastaliklari,
kanserler ve kasitsiz yaralanmalarin yer aldig1 belirtilmistir (Priiss Ustiin vd.,2016).

Hastalik etmenlerine maruz kalmayi kontrol ederek kentsel popiilasyonda sagligin gelistirilmesi
ilk kez on dokuzuncu ylizyilin ortalarinda gerg¢eklesmistir. Bu fikir, kismen sanayilesme ve
kentlesmenin olumsuz etkilerinden dolay1 saglik ve planlamanin dogrudan iliskili oldugunun ilk
gostergesini saglamistir. Halk sagligi ve planlama iliskisinde hastalik kontrolii, hastaliklarin azaltilmas,
giivenlik ve kaza azaltma iliskisinden s6z edilebilmektedir (D’Alessandro vd., 2017).

1.2. Saghkh Kent Kavram ve Gostergeleri

Saglikli sehir kavrami ‘saglik ve refah hakki, baris, sosyal adalet, toplumsal cinsiyet esitligi gibi
temel degerlere dayanan yerel politikalarin, stratejilerin ve programlarin merkezine sagligi, sosyal
refahi, esitligi ve stirdiiriilebilir kalkinmay1 koyan sehir’ olarak tanimlanmaktadir (WHO, 2020). Diinya
Saglik Orgiitii'niin saglikli sehirler girisimi ayn1 zamanda saglikli kentsel planlama ve tasarim ile kentsel
ortamlarda saglik ve refahi tesvik etmek igin yesil politikalara yatirnm yapilmasi g¢agrisinda
bulunmaktadir (WHO, 2020). Saglikli Sehirler Hareketi saglik icin kapsamli, sistematik politikalar1 ve
planlamay1 tesvik etmektedir. Sagliktaki esitsizligin ve kentsel yoksullugun ele alinmasi ihtiyaci, hassas
gruplarin ihtiyaglari, katilimer yonetim, planlama ve saglikli kentsel tasarim ile sagligin sosyal,
ekonomik ve g¢evresel belirleyicileri vurgulanmaktadir (WHO, 2013). Saglikli sehirlere olan ilginin
artmasinin sebebi kentlesmenin énlenemez olmasindan kaynaklanmaktadir (WHO, 2020).

Bu baglamda toplum sagligmi tanimlamak i¢in saglikli kent gostergelerinin gelistirilmesi
onemli hale gelmistir. Saglikli kent gostergeleri vatandaslarin sagligini tamimlamak ve daha genis saglik
boyutlarii ele alan bir dizi yerel girisimi yakalamak i¢in gelistirilmis olan gostergelerdir. Temelde
saglik ve esenligin sayisal Ol¢iileridir (Webster ve Sanderson, 2012).Kentlesme oraninin artmasi ile
niifusun saglik, yoksulluk, egitim, ¢evre gibi 6zellikleri hakkinda bilgi veren, bu konudaki ilerlemenin
izlenmesine olanak taniyan ve sivil katilim tesvik eden erisilebilir bir kaynak olusturmak amaciyla
saglikli kent gostergelerine iliskin arastirmalar devam etmektedir.

Kiiresel saglik gostergeleri, saglik olgusunu (hastaliklar, oliimler, hizmetlerin kullanimi)
dogrudan OSlgenler ve dolayli 6lgenler (6rnegin, sosyal kalkinma, egitim ve yoksulluk gostergeleri)
olmak {izere ikiye ayrilabilir, bunlara sirasiyla yakin ve uzak gostergeler de denir. Gelismekte olan
iilkelerde kiiresel saglik gostergeleri olarak c¢ogunlukla morbidite, mortalite ve her ikisini de
kullanmaktadir. Buna karsilik, gelismis iilkelerde temel saglik gostergelerinin biiyiik bir kismi1 yasam
tarzi, egzersiz, sigara, diyet veya madde kullanimi gibi bireysel davraniglar yansitmaktadir (Larson ve
Mercer, 2004).

DSO tarafindan belirlenen saglikli kent gostergeleri dort kategoriden olugmakta ve (1) saglik
gostergeleri, (2) saglik hizmetleri gostergeleri, (3) cevresel gostergeler ve (4) sosyo-ekonomik
gostergeler olarak tanimlanmaktadir. Ayrica DSO saglikli sehir gostergelerini "kanita dayali, rasyonel
politika olusturma ve Oncelik belirleme" siirecinin bir pargasi olarak tanimlamaktadir (Webster ve
Sanderson, 2012).
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Dort kategori gostergesinden ¢evresel gostergeler, sehrin yesil alanlarinin rolatif diizeyi, yesil
alana halkin erigimi, spor ve bos zamanlar1 degerlendirme, yaya yollar1 ve bisiklet yollar1 basliklari ile
dogrudan yesil altyap: sistemi ile ilgili oldugu goriilmektedir.

Cevresel gostergeler temel olarak sorunlara dikkat ¢ekmek, eyleme odaklanmak, isbirligini
tesvik etmek ve sonuclari izlemek igin kullanilabilmektedir (Cobb vd., 1998). Veri ve karar verme
arasinda ¢ok Onemli bir baglanti oldugundan c¢evresel saglik gostergelerinin Ol¢iilmesine ve
kullanilabilmesine artan bir ihtiya¢ oldugu vurgulanmistir (Corvalan vd., 2000). Saglik ve cevre
gostergelerinin gelistirilmesi ve kullanimiyla ilgili konulara yer verilmis, gosterge gelistirme kriterleri,
ulusal ve uluslararas1 gosterge belirleme girisimleri, temel gostergeler kavrami sunulmus ve diinya
capinda ¢esitli baglamlarda saglik ve ¢cevre gostergelerinin gelistirilmesi igin faydali olabilecek saglik-
cevre-kalkinma baglantilarinin degerlendirilmesi i¢in ger¢eveler sunulmustur (Schirnding, 2002).

Kentsel saglik gostergesi, fiziksel kentsel ¢evrenin insan sagligina ve refahina katkisi hakkinda
bir dizi 6zet Slgiit olarak tanimlanmaktadir. Kentsel saglik gostergelerinin yapili ¢evre politikasinda ve
karar vermede kullanilabilecek fiziksel kentsel ¢evrenin saglik etkileri hakkinda kamt sagladigi
agiklanmugtir (Pineo vd., 2017). Bugiin diinyadaki pek ¢ok sehir, insanlarin fiziksel ve sosyal ¢evrelerini
siirekli olarak iyilestiren, yerlesim anlamina gelen saglikli sehirler igin stratejiler gelistirmektedir
(Anonymous, 2017b; Anonymous, 2017c; Anonymous, 2017d; Anonymous, 2017¢).

2007 ve 2013 yillann arasinda San Francisco'da gostergelerin tasarim, gelistirme ve
uygulamasimin deneyimler ve gézlemlere dayanarak belirlenmesine iliskin ¢alisma yapilmistir. Mahalle
gdstergelerinin sug orani, giiriiltii seviyesi, toplu tasima hizmetinin siklig1 veya parklarin yakiligi veya
biiyilikliigli olabilecegi ve bu gostergelerin sagligin ¢esitli belirleyicileri olduklarindan niifus saglhigin
gelistirmek i¢in kullanilabilecegi agiklanmistir (Bhatia, 2014).

The Building Research Establishment’s International Healthy Cities Index (BRE HCI)
tarafindan gelistirilen gosterge sistemi 10 kategoride toplam 58 gostergeden olugmaktadir. Kategoriler;
hava kalitesi, yiyecek erisimi, yesil altyapi, konut ve binalar, bos zaman ve rekreasyon, giiriiltii kirliligi,
Fdayaniklilik, emniyet ve giivenlik, tasima ve kamu hizmetlerinden olusmaktadir (Pineo vd., 2018a).

Literatiir caligmasi ile tespit edilen 28 farkli iilkenin kullandigi 8006 gostergeden olusan 145
kentsel saglik gosterge araci incelenmis ve bunlarin belediye yapili ¢evre politikasi ve karar alicilar
tarafindan kullanimlarinin anlasilmasini artirmak igin karmasik sistemleri nasil temsil ettikleri,
basitlestirdikleri veya ele aldiklari arastirilmigtir. Cevre etki alanina giren basliklar; ulagim (984), konut
(469), hava kalitesi (257), su kalitesi (240), arazi kullanimi1 (239), kamu hizmetleri (221), tarim alam
(199), kentsel tasarim (169), kamuya agik alanlar (167), dogal gevre (156), kirlilik (123), atik yonetimi
(87) ve giirtltii (40) olarak belirtilmektedir (Pineo vd, 2018b).

Toronto, farkli yas ve sosyal gruplardaki insanlarin park alanlarina erigimini saglamak, kent
icerisinde bisiklet yolu ve yaya yollarim arttirmak, kent planlamaya vatandas katilimini dahil etmek gibi
yesil altyapinin gelistirilmesine yonelik ¢alismalariyla, Londra kentsel 1s1 adasi etkisinin ve hava
kirliliginin olumsuz etkilerine karsi yapmis oldugu yesil alanlarimi arttirma ve imar mevzuatindaki
degisiklik calismalariyla, Havana kentsel tarim alanlarinin gelistirmesine yoOnelik calismasiyla ve
Mumbai niifusun yarisinin gecekonduda yasadigi kentte bu bolgelerde atiksu altyapi sisteminin
iyilestirilmesine yonelik yaptig1 ¢alismalarla saglikli kent 6rnekleri olarak gosterilmistir (Rydin vd.,
2012).

Tiirkiye kent saglik gostergeleri: 1-Demografi-Egitim 2-Sosyo-Ekonomik Durum 3- Saglik ve
Saglik Hizmetleri 4-Cevre 5-Ulasim 6-Kiiltiir ve Sanat olmak iizere 6 baslikta toplam 75 gdstergeden
olusmaktadir (Irgil vd., 2013).

1.3. Yesil Altyap1 Kavram

Yesil altyapi, BM Siirdiiriilebilir Kalkinma Hedefleri'nde 6zellikle hedef 11.7 "2030'a kadar,
ozellikle kadinlar ve ¢ocuklar, yaslilar ve engelliler i¢in giivenli, kapsayict ve erisilebilir yesil ve
kamusal alanlara evrensel erisimin saglanmasi" olarak agiklanmistir (Anonymous, 2015). Birlesmis
Milletler, diinya ¢apinda kentsel alanlar da dahil olmak iizere yerel ekosistemleri iyilestirmeye yonelik
¢ok sayida girisimin yuritiildiigi 2021-2030’u “Ekosistem Restorasyonu On Y1l1” olarak belirlemistir
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(UNEP, 2021). 1832'de ingiltere'deki ilk biiyiik kolera salgmindan sonra 1833’te parklar konusunda
¢alisma yapan sivil girisimler parlamentoyu kentsel alanlardaki rekreasyon alanlarina duyulan ihtiyag
konusunda ve saglik kosullarini iyilestirmek i¢in tiim yerlesmelerde halka agik bir yiiriiyiis yolu veya
park kurmasini gerektiren bir yasa ¢ikarilmasi konusunda bilgilendirmistir (Schuyler, 1986).

Yesil altyap1 yerlesimler arasindaki yesil alanlar ve su sistemleri de dahil olmak iizere dogal ve
yapili peyzaj ag1 olarak tanimlanmis ve kamu parklari, mezarliklar, ormanlik alanlar, agaglik alanlar,
yesil catilar, yesil cepheler, yagmur bahgeleri, bitki ortiistiyle kapl refiijler, golf sahalar yesil altyap1
sisteminin pargasi olarak tamimlanmaktadir (Anonymous, 2023). Kentsel yesil altyapinin mikro iklim
diizenlemesi, hava filtreleme, giiriiltii azaltma, yagmur suyu drenaji, kanalizasyon aritma ve kiiltiirel
degerler seklinde insan sagligina nasil faydalar sagladigim1 vurgulanmaktadir (Bolund ve Hunhammar,
1999).

Calismada, yesil altyapi, ekosistem ve insan saghgi ve refahini birbirine baglayan
kavramsal bir cerceve gelistirilmistir. Yesil altyapi, ekosistem islevleri ve hizmetleri ile
ekosistem saghgi arasinda iki yonli etkilesim bulunmakta olup ii¢ ana baslhik kavramsal
cercevenin bir yarisini olusturmaktadir. Kavramsal cercevenin diger yarisi aralarinda yine iki
yonlii etkilesim bulunan halk saghginin fiziksel, psikolojik, sosyal ve toplum saghg olmak
iizere dort alt baghgindan olugsmaktadir. Bu kavramsal cercevedeki Yesil Altyap: tarafindan
saglanan ekosistem hizmetleri, saglikli bir ¢evre ve bu ¢evrede yasayan insanlarin fiziksel ve
psikolojik saghklarina fayda saglayabilecegi agiklanmistir (Tzoulas vd., 2007).

2. Saghk, Kentlesme ve Yesil Altyap: iliskisi

Son yillarda ¢esitli arastirma alanlarinin bir araya getirilmesi, yesil alanlarin fiziksel ve zihinsel
saglik tizerindeki ¢cok boyutlu etkilerini 6n plana ¢ikarmistir ve yesil alanlar ile dogal ortamlarin insan
saglig1 agisindan 6nemi kabul edilmistir (WHO, 2016).

Kentsel yesil alanlarin sagladigi ekosistem hizmetlerinin kentlerin ekolojik biitiinliigiinii
destekledigi ayn1 zamanda halk sagligin1 koruyabilecegi ¢alismalarla ortaya konmaktadir (Wolch vd.,
2014). Yesil alanin saglik acisindan faydalar1t Markevych vd. (2017)’ye gore; 1- Zararin azaltilmast;
hava ve giiriiltii kirliligi ile 1s1 etkisi gibi ¢evresel stres kaynaklarmin azaltilmasi 2- Kapasitenin eski
haline getirilmesi: dikkatin yenilenmesi ve psikofizyolojik stresin giderilmesi 3-Kapasitelerin
gelistirilmesi; fiziksel aktivitenin tesvik edilmesi ve sosyal uyumun kolaylastirilmas: olarak ii¢ baslik
altinda toplamaktadir.

Yesil alanlarin tasariminin saglik siireclerini desteklemesi ve tedaviye aktif ve olumlu bir
sekilde katkida bulunabilmesi i¢in bu amaci bilerek alanlarin tasarlanmasi 6nemlidir (Stigsdotter, 2015).

Bagarili saglik tasarimina ulasmak igin; 1) Hedef grup (kullanicilarin belirlenmesi) 2) Insan
saghgr (kullanicilarin dogada vakit gecirmekten elde edecegi saglik yararlar) 3) Cevre (mevcut
durumun degerlendirmesi ve tasarimin sagligin gelistirilmesine nasil katki sunacaginin belirlenmesi) 4)
Doganin kullanimi (mevcut ortamin kullanicilarin  sagligini desteklemek igin nasil planlanmasi
gerektigi) agiklanan maddelerin 6nemli oldugu degerlendirilmektedir (Stigsdotter ve Sidenius, 2020).
Doganin saglik acisindan faydalarinin goriilebilmesi, kentlerdeki dogal ortamin gelistirilmesi ve
insanlar1 dogayla bulusturmay1 amaglayan calismalara baglidir. Bu calismalarin 6zellikle kentsel
alandaki dogal ortamin saglayabilecegi tlim hizmet ve faydalar géz 6niine alindiginda, uygun maliyetli
oldugu kanitlanirsa, halk saglig1 sonuglarina ulasmada 6zellikle yararli olmas1 muhtemeldir (Hartig vd.,
2014). Hiikiimet politikas1 ve harcamalari, ¢evrenin ve 6zellikle kent sagliginin gelistirilmesinde saglik
harcama maliyetinin ¢ok altinda bir maliyetle hastaliklar1 onlemede rol oynayabilecegine dair
farkindalik arttikga bundan etkilenmistir (Bird, 2004; Bird, 2007).

Bilimsel g¢alismalar halk sagligi ve ¢evre agisindan fayda saglayan agaglik alanlarin diisiik
sosyo-ekonomik ¢evrede diger gruplara gore orantisiz derecede diisiik olabilecegini, bu grubun agaclik
alanlarin faydalarindan mahrum birakildigin1 agiklayarak c¢evresel adaletsizlik oldugunu One
siirmektedir (Gerrish ve Watkins, 2018). Kentsel yesil alanlara erisimin halk sagligi agisindan 6neminin
anlagilmasiyla, yesil alanlara erisimdeki esitsizlikler ¢evresel adalet sorunu olarak kabul gérmiistiir.
(Racial, 2011).
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Niifus yogunlugunun ve sug ile igsizlik oraninin yiiksek oldugu bolgelerde trafikle iligkili hava
kirliliginin bir gostergesi olan nitrojen dioksitin yiiksek oldugu ayrica diisiik hava kalitesinin
Avrupa’nin diisiik sosyo-ekonomik kentsel alanlarinda oldugu agiklanmistir (Samoli vd.,2019).Yesil
alandan elde edilen saglik yararlar diisiik sosyoekonomik statiiye sahip olanlar i¢in 6zellikle 6nemli
olabileceginden, bu savunmasiz kisiler i¢in kamusal yesil alana erisimin saglanmasi Onemlidir
(Markevych vd., 2017). Yesil alanlarin saglikta esitligi tesvik edecek bir ara¢ olarak kullanilabilecegi
ve saglikta esitligi saglamak icin calisan kuruluslarin, diisiik sosyo-ekonomik gruptaki insanlarin
kamusal yesil alanlara erisimine 6ncelik verilmesinin 6nemli oldugu gosterilmistir (Rigolon vd., 2021).

2.1. Ornek Cahsmalar

Saglik ve yesil altyapr iligkisini konu alan 6rnek ¢aligmalar makalede kentsel saglik gostergeleri
basliginda yer alan yesil altyapiya iliskin gostergelerin olmasina, bireylerin saglik durumuna (hastalik
durumu, fiziksel saglik, ruhsal saglik) iliskin somut bir veri olmasina dikkat edilerek seg¢ilmistir.

ABD’de kentsel alanda yer alan 12 sehirde yapilan ¢alismada, mahalle géstergeleri olarak asiri
giiriiltii, yetersiz aydinlatma ve yogun trafik ile fonksiyon kaybi (merdiven ¢ikma) arasindaki iliski
incelenmistir. 55 yas ve {stii katilimeilarin bir y1l boyunca takip edildigi ¢alismada daha kotii mahalle
ortamlarinin yetiskinlerde artan fiziksel islev kaybi ile iliskili oldugu gosterilmistir (Balfour ve Kaplan,
2002).

Polonya, Yukan Silezyanin 100.000'den fazla insanin yasadig1 sanayi sehirlerinin bulundugu
alanda yapilmis olan ¢alismada hava kirliligi gostergesi, toprak kirliligi gostergesi, birikmis endiistriyel
atik gostergesi ve ylizey sularina aritilmamig atik su desarji gosterge olarak secilmistir. Literatiir
aragtirmasinin bir sonucu olarak saglik gostergeleri genel bebek 6liim orani, dogumsal anomalilere bagl
bebek 6liim orani, diisiik dogum agirlikli bebek 6liim orani (< 2500 g), kalp hastaligi1 ve akut miyokard,
cesitli kanser tiirleri, solunum sistemi hastaliklari, deri ve deri alt1 doku hastaliklar1 se¢ilmistir. Calisma
sonucunda cevresel tehlike indeksleri ile saglik durumu indeksleri arasinda ytiksek bir tutarlilik diizeyi
(%73) bulunmustur (Wcislo vd., 2002).

Tokyo’da yapilan ¢alismada kentte yasayanlarin 6zel bahgelere erisiminin olmadigi yerlerde
yesil alanin faydalarim gosterilmistir. Yasli vatandaslarin bes yillik hayatta kalma oraninin, konutlarmin
yakininda ylirliylis yapmak i¢in daha fazla alan olmasi ve yakindaki parklar ve konut yakimindaki
agaclikli sokaklari olmasiyla arttig1 gérilmistiir (Takano vd., 2002).

Tokyo Citizens' Council for Health Promotion tarafindan saglikli sehir girisimlerinin
uygulanmasina yardimci olmak ic¢in yiriitiilen katilimci bir arastirma projesinin sonuglarini
sunmaktadir. Katilimcilarin saglikli kasabadan bekledigi baslica kriterler yeterli spor tesisleri (%44,5),
yaslilar, kiigiik cocuklar ve engelliler i¢in kolay erisimi olan yiiriiyiis/kosu parkurlari (%42,2), yasllar,
kiictik cocuklar ve engelliler igin kolay erigimi olan parklar, temiz kaynak sular1 ve diger dogal 6zellikler
(%33,1). Vatandas goriigleri sonucunda saglikli sehir kriterleri fiziksel sagligin gelistirilmesine uygun
yasam ortami, sosyal aglar ve karsilikli yardim, toplumsal disiplin/kurallar ve hizmetlere iyi erisim
olarak tanimlanmistir (Takano ve Nakamura, 2004).

ABD’de 65 yas Ustii 740 yetiskinde yapilan ¢aligmada kisilerin depresif belirtileri Center for
Epidemiologic Studies Depression Scale ile dl¢iilmiistiir. Cografi bilgi sistemi araciligtyla kisinin evinin
cevresinde 100, 500 ve 1.000 metrelik tampon yarigaplart kullanilarak yiiriinebilirlik puani
hesaplanmigtir. Mabhalle yiiriinebilirlik puani ile depresif belirtiler arasindaki iliskiler i¢in ¢oklu
regresyon analizi testleri yapilmistir. Erkeklerde mahallede yiiriinebilirlik puani ile depresif belirtiler
arasinda anlamli bir iligki bulunmustur, kadinlarda ise bu deger anlamli bulumamistir (Berke vd., 2007).

Avustralya, Perth'de 1366 yetiskinin dahil oldugu ¢alismada, evine yliriime mesafesinde biiytik,
yiiksek kaliteli bir parkin bulunmasi, saglik yararlari i¢in yeterli miktarda yiiriimeyi tesvik etmede, daha
kisa bir mesafede agik bir alanin varligindan daha 6nemli oldugu bulunmustur (Sugiyama vd., 2010).

Isveg’te 24945 yetiskenle yapilan konuta 300 m mesafede bulunan park alanlari ile ruh saghgi
iligkisinin incelendigi calismada yesil alanlara erisim ile ruh sagligi arasinda anlamli bir iliski
bulunamamugtir. Saglik sonuglar1 anket ile belirlenmistir (Annerstedt vd., 2012).
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Giliney Avustralya’da kamuya agik alanlar boyut, tiir ve yesillik olarak kategorize edilmistir.
Sonuglar, daha biiyiik kamuya agik alan ve daha fazla yiiriinebilirlik olan bolgelerdeki katilimeilar igin
diyabet gelistirme riskinin daha diisiik oldugunu ortaya konulmustur ancak hipertansiyon i¢in anlamli
bir iliski bulunamamuistir (Paquet vd., 2014).

Litvanya Kaunas’ta yapilan ¢alismada 5112 yetiskine ait hastane verileri ve anket yoluyla temin
edilen veriler incelenerek yesil alana uzaklik ve kardiyovaskiiler risk faktorleri arasindaki iliski
incelenmistir. Yesil alan olarak lha’dan biiyiik alanlar belediyeden temin edilmistir. Uzaklik igin ii¢
grup olusturulmustir. 1. <347,8 m, 2.347,81-629,6 m, 3. >629,61 m. Kardiyovaskiiler risk faktorlerinin
ve diyabet riskinin park kullananlarda parka gitmeyenlere gore anlamli derecede disiikk oldugu
gosterilmistir. Yesil alanlara olan uzakligin 1. dilimindeki kisiler arasinda park kullanicilarinin oraninin
2. ve 3. dilimdekilere gore istatistiksel olarak anlamli derecede yiiksek oldugu anlagilmistir (Tamosiunas
vd., 2014).

Litvanya Kaunas’ta 4-6 yas arasindaki 1489 ¢ocuk tlizerine bir diger ¢alisma da yapilmigtir.
Katilimeilarin ev adreslerinden 100 m, 300 m ve 500 m'lik tamponlar icinde NDVI 6l¢timii yapilmistir.
100, 300 ve 500 m'lik tamponlardaki NDVI degerindeki artis, daha yiiksek astim riski ile
iligkilendirilmigtir. Parklara olan mesafe astim riskinin artmasiyla 6nemli dl¢iide iliskili bulunmamaistir
(Andrusaityte vd., 2016).

Kanada’nin Ontario sehrinde 32626 kisi (katilimecilar, yliriinebilirligi diisiik bir mahalleden
yiirtinebilirligi yliksek bir mahalleye veya yiiriinebilirligi diisiik baska bir mahalleye taginan yetigkinler)
secilmistir. Calismada ylirlinebilir bir mahalleye taginmak, 6nemli 6l¢iide daha diisiik bir hipertansiyon
riski ile iliskilendirilmistir (Chiu vd., 2016).

Saglk etki degerlendirmesi araci Ispanya'nin Barselona kentinde uygulanmis ve 1.357.361
bolge sakini lizerinde ¢aligma yapilmigtir. Degiskenler WHO ve Avrupa Komisyon Raporundaki
yonergeler kullanilarak hesaplanmistir. Bulgular, fiziksel aktivite, hava kirliligine maruz kalma, giiriiltii
ve yesil alana erigim i¢in uluslararasi tavsiyelere uyularak yillik 6liimlerin %20'sinin dnlenebilecegini
gostermistir (Mueller vd., 2016)

ABD’de yapilan calismada, 63 yas istli 6164 kadin ile yapilan calisma ile mahallede
yiirinebilirligin dogrulanmis bir 6l¢iisii olan yiiriiylis skoru ile viicut kitle indeksi ve bel cevresi
arasindaki iligkilerin arastirilmasi amaglanmigtir. Her bir katilimecinin adresi igin yiirlime puanlari ile
iligkilendirmistir. Viicut kitle indeksi ve bel ¢evresinin siirekli ve kategorik yiiriiylis skoru 6lgiimleriyle
iligkilerini tahmin etmek i¢in dogrusal ve lojistik regresyon modelleri kullanilmis ve yiirtinebilirligi
yiiksek bolgelerdeki katilimcilarn, daha az yiiriinebilir bolgelerdekilere kiyasla abdominal obezite (bel
cevresi > 88 cm) olasilig1 6nemli 6l¢lide daha diisiik bulunmustur (Sriram vd., 2016).

ABD’de New Jersey’de yapilan ¢alismada, ulusal arazi ortiisii veri tabani kullanilarak 7 sinifa
ayrilmig (Orman, Cim, Calilar, Geligsmis Araziler (A¢ik, Diisiik, Orta ve Yiiksek Yogunluk) ve mahalle
peyzaj Ozelliklerinin kanser sag kalimi {izerindeki etkileri arastirilarak literatiire bir katkida
bulunulmustur. Cesitli bireysel faktorlerden bagimsiz olarak, kolon kanserinden 6liim riski ile yiiksek
yogunluklu gelismis arazilerin (yani binalarin ve yollarin hakim oldugu alanlar) orani arasinda énemli
bir iliski bulunmustur. Yiiksek yogunluklu gelismis arazilerin orani ve yigilmasi arttik¢a 6liim riski
arttig1 ve orman bitigiklik indeksinin artmasinin 6liim riskindeki azalma ile pozitif olarak iligkili oldugu
acgiklanmistir (Wiese vd., 2021).,

Cizelge 1°de Ozetlenen calismalar, yesil altyapmin saglik tizerindeki etkilerini ¢ok boyutlu
olarak incelemektedir. Cesitli yerel ve uluslararasi baglamlarda ele alinan bu ¢alismalar, saglik ve yesil
altyapr arasindaki giiglii iliskiyi ortaya koymaktadir. One gikan oneriler arasinda:

e Yesil alanlara erisimin artirilmasi,
e Yiirlinebilir mahalleler yaratilmasi,
e (evresel tehlike gostergelerinin azaltilmasi yer almaktadir.

Bu tablo, karar vericilere ve politika yapicilara, kentsel planlama ve saglik stratejilerini
iyilestirmek i¢in yol gosterici olabilir.
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Cizelge 1. Incelenen Calismalarin Ozeti

Ulke/Sehir Arastirma Kapsami Kisi Sayis1 Metodoloji Ana Bulgular Yapili Cevre
Ozellikleri
ABD (12 sehir)  Mahalle kosullar1 ve 55 yas Ustil Bir yillik takip Kotii mahalle kosullar artan Asirt giirtilti,
((Balfour ve fiziksel islev kayb1 yetiskinler fiziksel islev kaybiyla yetersiz aydnlatma
Kaplan, 2002) iligkisi iligkilendirilmistir. ve yogun trafik
Polonya (Wcislo  Cevresel tehlike 100.000+ kisi  Saglik verileri Cevresel tehlike indeksleri ile Hava kirliligi, toprak
vd., 2002) indeksleri ve saglik analizi saglik durum indeksleri arasinda  kirliligi, endiistriyel
gostergeleri %73 uyum tespit edilmistir. atik ve atik su
Tokyo, Japonya  Yesil alanlarin yashlarin  3.144 kisi Saglik verileri Yesil alanlarin yakininda Parklar, agaclikli
(Takano vd., hayatta kalma oranina (Yash niifus) analizi yasayan yaslilarda hayatta yollar
2002) etkisi kalma orani artmigtir.
Kanada (Ontario) Yiiriinebilir mahallelere 32.626 kisi GIS ve saglik Yiiriinebilir mahallelere tasmmma  Yiiriinebilirligi
(Chiu vd., 2016) tasmmanin verileri analizi hipertansiyon riskini dnemli yiiksek mahalle
hipertansiyon riskine 6lglide azaltmistir.
etkisi
Litvanya Yesil alan yakihigive  5.112 yetiskin ~ Anket, hastane Park kullanicilarinda 1 ha’dan biiyiik park
(Kaunas) kardiyovaskiiler risk verileri kardiyovaskiiler riskler ve alanlart ve park
(Andrusaityte faktorleri diyabet orani anlamli derecede  alanlarina yakinlik
vd., 2016) diisiik bulunmustur.
Ispanya Yesil alanlara erisimin ~~ 1.357.361 kisi  WHO Fiziksel aktivite, hava kirliligine Fiziksel aktivite,
(Barselona) 6liim oranlarina etkisi rehberlerine gore maruz kalma, giiriiltii ve yesil hava kirliligine
(Mueller vd., veri analizi alana erigim yillik 6limlerin maruz kalma,
2016) %20’sini onleyebilir. giiriilt ve yesil
alana erigim
Avustralya Parklarin saglik 1.366 yetiskin ~ GIS ve saha Biiyiik, kaliteli parklar saglik Park biytkligii ve
(Perth) yararlarma etkisi gozlemleri yararlarini artirmaktadir. kalitesi
(Sugiyama vd.,
2010)
ABD (New Mahalle 6zellikleri ve 6.164 kadin Hastane verisi Yiiksek yogunluklu gelismis Orman, Cim, Calilar,
Jersey) (Wiese kanser sag kalimi alanlar 6lim riskini artirmistir.  Gelismis Araziler
vd., 2021) (Agik, Diisiik, Orta
ve Yiksek
Yogunluk)
3. Sonug¢

Peyzaj ve insan sagligi iliskisi konusu {izerine yapilan ¢alismalarda dogaya erisimin tedavi edici
ozelligi vurgulanmustir.

Doga, insan ve diger canlilar1 bir araya getiren yesil altyapi sisteminin saglik iizerindeki
etkilerine yonelik ¢alismalar diinyada artan niifus ve kentlesme hizi dikkate alindiginda giderek
artmaktadir.

Saglik, kent, planlama ve yesil altyap1 kavramlarinin birbiriyle olan iliskisi de bu baglamda
giiclenmektedir ve bu ¢alismada gii¢lii bagin ortaya konmasi hedeflenmistir. Yesil altyapinin daha diisiik
sosyo-ekonomik gruplarda saglik esitsizliklerini azaltma potansiyeli tespit edilmesi konunun 6nemini
arttirmaktadir. Saglikli sehirlerin planlamasinda kullanilacak gostergelerin dogru olarak belirlemesi,
saglik ve yesil altyap1 iliskisini inceleyen ¢aligmalarin sonuglariyla yakindan baglantilidir. Planlama ve
yesil altyapinin hangi 6zelliklerinin (yakinlik, kalite, bityiikliikk vb.) insan sagligini etkiledigini anlamak
icin de yeterli teorik bilgiye ve saglik-yesil altyapr iliskisinin incelendigi daha ¢ok ¢aligmaya ihtiyag
duyulmaktadir.

Peyzaj, kentlesme ve insan sagligi iliskisine dair yapilan bilimsel ¢aligsmalar, doganin ve yesil
altyapimin saglik tizerindeki olumlu etkilerini giiglii bigimde ortaya koymaktadir. Bu baglamda biyofili
hipotezi, insanlarin doga ve diger canlilarla kurdugu bagin 6énemini vurgularken, kentlesme siirecinin
dogadan uzaklagsma ve bunun sonucu olarak saglik iizerinde olumsuz etkiler yarattigi goriilmiistiir.

Bu calisma, yesil altyapi sistemlerinin sosyo-ekonomik esitsizliklerin azaltilmasi ve halk
sagligmin desteklenmesi konusundaki kritik Onemini literatlir bulgular1 c¢ergevesinde ortaya
koymaktadir. Literatiirdeki bulgular, yesil alanlara yakinlik, kalite ve biiyiiklik gibi ozelliklerin
bireylerin fiziksel ve zihinsel sagliklar tizerinde dogrudan etkili oldugunu vurgulamakta, yiiriinebilir
mahallelerin olusturulmasi ve cevresel adaletin saglanmasinin saglikli kentlesme siireclerinde temel
unsurlar oldugunu gostermektedir.
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Yesil altyap1 ve saglik arasindaki iliskiye dair ¢aligmalarda 6ne ¢ikan 6nemli basliklar su sekilde
siralanabilir:

1. Erisim ve Esitlik: Yesil alanlara erisimin artirilmasi, 6zellikle diisiikk sosyo-ekonomik gruplar
arasinda saglik esitsizliklerini azaltmada 6nemli bir rol oynamaktadir. Kamuya agik yesil
alanlarin yayginlastirilmasi, toplumun dezavantajli kesimlerinin saglik yararlarina daha kolay
ulagmasini saglamaktadir.

2. Mahalle Ozellikleri: Yiiksek yiiriinebilirlik diizeyine sahip mahalleler, bireylerin fiziksel
aktivite diizeylerini artirarak obezite ve kardiyovaskiiler hastalik risklerini azaltmaktadir.
Ayrica, yirlnebilir mahallelerde sosyal baglarin giiclendigi ve psikolojik refah diizeyinin
yiikseldigi tespit edilmistir.

3. Kentsel Yesil Alanlarin Kalitesi: Biiyiik, iyi tasarlanmis ve kolay erisilebilir yesil alanlar,
bireylerin fiziksel ve zihinsel sagliklarin1 desteklemede daha etkili sonuglar ortaya koymaktadir.
Yesil alanlarin sadece biiyiikligii degil, ayn1 zamanda islevselligi ve estetik nitelikleri de saglik
tizerindeki etkilerini belirleyen temel unsurlar arasindadir.

4. Cevresel Tehditlerin Azaltilmasi: Yesil altyapi, hava ve giiriiltii kirliligi gibi ¢evresel stres
faktorlerini azaltarak daha saglikli bir yasam ortami sunmaktadir. Mikro iklim diizenlemesi ve
hava temizleme kapasiteleri sayesinde, yesil alanlar sehirlerde yagam kalitesini artirmaktadir.

5. Kiiresel Egilimler ve Politikalar: Literatiir, yesil altyapiya yapilan yatirimlarin uzun vadede
saglik harcamalarimi azaltma ve gevresel siirdiiriilebilirligi destekleme potansiyeline sahip
oldugunu gostermektedir. Bu baglamda, uluslararasi rehberler ve politikalar, yesil altyapinin
kentsel planlama siire¢lerine entegre edilmesini 6nermektedir.

Sonug olarak, yesil altyapinin bireylerin fiziksel ve zihinsel saglig1 tizerindeki etkilerinin daha
kapsamli bir sekilde anlasilmasi ve bu dogrultuda giiglendirici politikalarin gelistirilmesi igin disiplinler
arasi arastirmalarin tesvik edilmesi gerekmektedir.
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Abstract: This research constitutes a bibliometric investigation of environmental voting behavior, concentrating on
535 articles indexed in Web of Science from 1991 to 2024. The research employed the Bibliometrix package in R to
analyze citation trends, prominent authors, journals, and interdisciplinary collaborations. This research revealed a
notable increase in academic interest, especially following the early 1990s, fueled by heightened public apprehension
regarding climate change and environmental crises. Political science has emerged as the leading field, accounting
for 38 percent of the total number of articles in the dataset. According to the citation scores, the American Political
Science Review and the American Journal of Political Science stood out as the first two sources, whereas research
from the United States dominated the field. Key findings underscore the impact of green parties on conventional
political conduct, particularly in Europe where environmental policies have become increasingly prominent. The
research also demonstrated the influence of early sources of studying voting behavior, such as Rational Choice
Theory. A cluster analysis utilizing bibliographic coupling of articles in the dataset revealed six thematic domains
encompassing the ideological dynamics of environmental voting and the psychological underpinnings of voter
behavior. The analysis indicated the increasing impact of environmental issues on the political sphere, and offered
insights into how these concerns influence voters’ preferences and policy decisions. This study enhances the
understanding of the intellectual framework surrounding environmental voting behavior and provides a basis for
future research on the nexus between ecology and electoral studies.
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Ozet: Bu arastirma, ¢evresel oy verme davramsina yonelik bibliyometrik bir inceleme olup, 1991-2024 yillari
arasinda Web of Science’ta dizinlenen 535 makaleye odaklanmaktadir. Calismada, atif egilimleri, onde gelen
yazarlar, dergiler ve disiplinlerarast is birliklerini analiz etmek igin R yazilimindaki Bibliometrix paketi
kullanilmistir. Arastirma, ozellikle 1990°l yillarin basindan itibaren akademik ilginin nemli él¢iide arttigini ve bu
durumun iklim degisikligi ve cevresel krizlere yénelik kamu kaygilarimin yiikselmesiyle desteklendigini ortaya
koymaktadir. Siyaset bilimi, veri setindeki toplam makalelerin %38 ’ini olusturarak en baskin alan olarak one
¢ctkmaktadr. Atif puanlarina gére American Political Science Review ve American Journal of Political Science en
onde gelen iki dergi olurken, ABD merkezli arastirmalar alanda biiyiik dlgiide baskindir. Temel bulgular, yesil
partilerin geleneksel siyasal davramiglar iizerindeki etkisini vurgulamakta, dzellikle Avrupa’da ¢evre politikalarinin
giderek daha belirgin hale geldigini gostermektedir. Calisma ayrica Rasyonel Tercih Teorisi gibi oy verme
davranisini inceleyen erken dénem kaynaklarin etkisini de ortaya koymaktadir. Veri setindeki makalelerin
bibliyografik eslesmesine dayali bir kiimeleme analizi, ¢evresel oy verme davranisinin ideolojik dinamikleri ve
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1. Introduction

Environmental concerns have become a defining issue in our era, rather than a distant
consideration, as wildfires intensify, sea levels rise, and global temperatures increase. How do these
global issues influence voter electoral decisions? Examining the intersection between ecology and
voting behavior has become increasingly significant, as it pertains to the fundamental principles of
democracy in an era of environmental change, where voters determine not only the fate of candidates
but also that of the planet. Consequently, environmentalist voting behavior can be conceptualized as
voters’ decision-making process influenced by environmental issues, policies, and concerns. In this
context, environmental voting represents the cognizance and attitude of individuals towards
environmental protection, climate change, and sustainability impacts that inform their voting choices,
particularly in elections in which political parties or candidates prioritize environmental platforms
(IPCC, 2022, 2023). Thus, factors such as climate crises, environmental degradation, and the perceived
efficacy of environmental governance contribute to shaping this electoral propensity, which is typically
associated with support for green parties or candidates who prioritize environmental policies. This
growing environmental consciousness among voters has led researchers to explore the complex
interplay between ecological concerns and electoral outcomes in various political landscapes.

This study investigates the academic domain of environmental voting behavior by examining
the evolution of scholarly interest in this topic in recent years. As presented in Table 1, through a
bibliometric analysis of articles indexed by the Web of Science (WoS) between 1991 and 2024, we
examined the primary sources, authors, cited references, patterns, and multidisciplinary collaborations
that have shaped this expanding field. Research aimed at elucidating the influence of climate issues on
political behavior has accelerated in parallel with the urgency of this problem. This study captures that
dynamic and provides insight into how environmental concerns have not only transformed political
discourse but also altered voter engagement with elections.

Table 1. Research focus and questions

Research Focus Research Question
Influence of early voting behavior =~ How has early literature on voting behavior influenced the development of research
literature on environmental voting behavior?
Growth of scholarly interest over How has the volume and nature of research on environmental voting behavior
time evolved over time?

Prominent sources, contributors, and What are the key sources, authors, and references contributing to the field of
cited references environmental voting behavior research?

How do geographical and cultural factors influence environmental voting behavior

raphical distribution . . .
Geographical distributio across different countries and regions?

What are the dominant themes in the literature on environmental voting behavior, and

Thematic landscape and gaps which specific issues remain underexplored?

2. Method

A domain-centric approach and an investigation of knowledge structures are two fundamental
components of bibliometric analysis undertaken as part of a comprehensive literature review examining
the impact of environmentalism on voting behavior research. The former component is strongly
grounded in quantitative measures and encompasses four levels: analysis based on sources, evaluation
based on authors, and a thorough examination based on documents. The latter component investigates
the complexities of knowledge structures, such as the conceptual framework, which elucidates the
essential themes of research literature in a more qualitative manner, and the intellectual landscape, which
delineates the relationships between different research fields (Ozdil & Konuralp, 2024). Given the
constraints of this study, our analysis focused solely on the domain-centric components. Subsequent
studies should explore the conceptual and thematic evolution of this field more extensively.

Data for this study were compiled using Bibliometirx, an R-based bibliometric analysis package
(Aria & Cuccurullo, 2017), by conducting a WoS topic search (TS) using the following terms:
(ecologism OR environmental* OR climate+change OR climate+crisis) AND (voting+behavior OR
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electiont+behavior OR elections). Bibliometrix provides comprehensive descriptive statistics on
publication trends, including journal metrics, geographical distribution, international collaboration,
authorship, articles, references, and citations.

Furthermore, a bibliographic coupling analysis of articles based on shared references facilitated
their categorization. Articles within the clusters generated from the bibliographic coupling analysis were
examined and pertinent themes were identified. This identification does not constitute a thorough
qualitative analysis but rather offers a general overview of the essential themes, establishing a
foundation for subsequent detailed research. Before discussing our statistical indicators, it is pertinent
to review the primary literature on voter behavior to elucidate the trajectory that leads to the evolution
of a specific domain, namely, environmental voter behavior.

3. Early Sources of Studying Voting Behavior

The study of electoral behavior began to take shape in the mid-twentieth century, with
pioneering contributions from several schools of thought that focused on various aspects influencing
voter behavior. If we enumerate the early studies of voter behavior chronologically, the Columbia
School, Michigan School, and Rational Choice Theory would follow. These schools have shaped our
knowledge of how social structures, psychological ties, rational decision-making, and retrospective
appraisals influence voter behavior, paving the way for further research and new schools of thought. We
briefly review the primary contributions of early studies on voter behavior, including their methods,
findings, and long-term impacts on political science, and provide an overview of the source from which
environmental voter behavior research arose in the 1990s.

First, the Columbia School, widely recognized as a sociological approach, pioneered the study
of voting behavior through a sociological lens by emphasizing the importance of social context and
group associations in two volumes: The People’s Choice (Lazarsfeld et al., 1944) and Voting (Berelson
et al., 1954). In The People’s Choice, Lazarsfeld et al. (1944) conducted one of the first systematic
studies on voting behavior in the 1940 US presidential election, employing a panel study design in which
the same voters were interviewed several times during the campaign. Their main findings revealed the
importance of social group affiliations, such as class, religion, and community, in shaping voter
preferences while also developing the concept of cross-pressure, which states that people from opposing
social groups are more likely to change their voting preferences during a campaign. Columbia
researchers also made a key finding about the media’s limited influence: contrary to the assumption that
the media has a direct effect on voter preferences, they discovered that the media primarily reinforces
existing opinions rather than changing them. This resulted in the development of a two-step
communication flow model, in which information from the media was filtered through opinion leaders
before reaching wider social networks.

In Voting (Berelson et al., 1954), Columbia researchers extended their previous findings to
strengthen the notion that social traits such as class, religion, and occupation play a substantial role in
voting behavior. They contended that most voters are not profoundly immersed in political topics and
instead base their selections on habitual behavior and social cues. This study, which discussed the
concept of political apathy, found that political engagement is low, and voters frequently follow the
voting patterns of their social groupings rather than making informed, autonomous decisions.

The Columbia School’s use of empirical and panel data analysis represents a significant
methodological advancement. However, the school has been chastised for underestimating the value of
individual cognition and psychological ties, which subsequent researchers have addressed. Despite these
criticisms, the Columbia School’s emphasis on social influence remains relevant in studies of
community-based voting and the impact of social networks on electoral behavior.

Second, the Michigan School focuses on individual attitudes, beliefs, and emotional
attachments to political parties and presents a psychological model of electoral behavior. The most
influential work in this school is The American Voter, written by Angus Campbell, Philip Converse,
Warren Miller, and Donald Stokes(1969). They asserted that party identification is a deep-rooted
psychological attachment that affects voting decisions in the long term. This study is based on the
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finding that voters are largely stable in their political preferences; most become affiliated with a political
party early in their lives and remain loyal to this attachment in most elections. According to the funnel
of causality concept developed to explain voting behavior, long-term factors such as party identification
are the most stable and effective determinants, whereas short-term factors such as charismatic
candidates, periodic problems, and economic conditions play a smaller role.

In another pioneering study that adopted this model, Political Change in Britain, David Butler
and Donald Stokes (1969) found that like their American counterparts, British voters were heavily
influenced by party identification; however, they also observed that the beginnings of partisan
dealignment as traditional party loyalties began to weaken, particularly along class lines. Butler and
Stokes argued that voters were becoming more volatile, with short-term influences, such as leadership
evaluations and economic conditions, playing a more prominent role. Therefore, critics have criticized
the Michigan Model for overestimating the stability of party identification and underestimating the
importance of short-term factors, particularly in the context of increased electoral volatility. Later work
has shown an increasing partisan dealignment and a greater role for issue-based voting.

Third, in Rational Choice Theory, drawing upon the self-interest axiom in his economic theory
of political behavior, Anthony Downs (1957a) posits that rationality guides utility-seeking individuals
to choose between vote-maximizing parties, which are groups of individuals seeking to gain control of
the governing system by obtaining a majority in a properly organized election. However, Downs
contends that traditional economic theory does not sufficiently integrate government as a decision-
making entity, so he argues for the need to bridge political theory with economic theory. Governments
have traditionally been regarded as external entities, whose behaviors are influenced by political agendas
rather than economic factors. This approach is insufficient because government decisions, such as
economic decisions, are driven by self-interest rather than by optimizing society’s welfare. For this
reason, he proposed combining the two theories by analyzing government decision-making through the
lens of economic behavior.

Whereas Downs’ theory suggests that voters are prospective, making decisions based on their
expectations about future benefits rather than past performance, later studies emphasized the concept of
retrospective voting, in which voters evaluate past performance (particularly that of incumbents) rather
than making complex calculations about future outcomes. For example, Valdimer Orlando Key’s (1966)
The Responsible Electorate introduced the concept of retrospective voting, which was further developed
by Morris Fiorina. Key maintained that, especially regarding economic results, citizens are reasonable
assessors of government performance. Unlike the Michigan School, referring to long-term psychological
attachments, Key suggested that voters base their decisions on government performance; voters are more
likely to re-elect incumbents if the economy is doing well, and if the economy is doing poorly, they are
more likely to vote for the opposition. In this respect, particularly in times of economic crisis, the idea
of retroactive voting has become fundamental to understanding voter behavior.

Fiorina’s (1981) book, Retrospective Voting in American National Elections reveals that the
impact of future expectations outweighs that of past assessments, although this process follows a
predictable development sequence. Directly experienced or observed events and conditions have an
immediate impact on the performance evaluations that define future expectations. Prior party
identification serves as a mediator in both phases but also includes retrospective assessments of past
timeframes. Future expectations are empirically significant, because they represent the culmination of a
voter’s long-term assessment and experience.

Finally, while it does not belong to the traditional research families on voting behavior, such as
Columbia, Michigan, and Rational Choice schools, Ronald Inglehart’s (1977) work Silent Revolution
deserves mention among the foundational analyses, particularly in terms of providing a theoretical basis
for environmental voting behavior research and addressing changes in voting behavior from the
perspective of political culture and value change. In contrast to the theories of political sociologists
Lipset and Rokkan (1967), who historicize but simultaneously freeze party systems by attributing their
origins to cleavages between center and periphery, state and church throughout nation-building, and
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rural and urban workers and employers subsequent to the Industrial Revolution, politics that draw
attention to environmental degradation reflect new divisions. Inglehart incorporated the theoretical
framework of post-materialism, which has greatly influenced the comprehension of enduring cultural
and generational shifts in politics. In other words, by complementing established models such as
Columbia, Michigan, and Rational Choice schools, Inglehart’s approach has made a crucial contribution
to the examination of value shifts and their impact on voting behavior. Hence, his theory, which focuses
on postmaterialist principles, has had a significant impact on elucidating the emergence of new social
movements and the Greens in Europe as well as the wider restructuring of party systems in advanced
democracies. Furthermore, he makes valuable contributions to continuous discussions on the
diminishing influence of class-based voting and the growing significance of issue-based politics. He
posits that in conjunction with systemic transformations, such as economic and technological progress,
individual-level changes in values and skills result in systemic outcomes, such as the reduction of class
conflict and material concerns, and the emergence of elite-challenging movements that address specific
issues.

Building on these theoretical foundations, this study empirically explores how these
frameworks manifest in the context of environmental voting behavior. The following section presents
an analysis of publication trends in this field, which sheds light on the evolution and scope of research
on environmental voting behavior over the years.

4. Findings and Discussion

Theoretical approaches to voting behavior allow us to elaborate on how they are transposed into
lenses that investigate environmental politics by contextualizing and interpreting the findings of our
bibliometric analysis. This section presents the assessments of metric indicators across the source,
author, and document levels along with the themes identified from the clustering of articles within our
collection.

To begin with a general description of our dataset, Table 2 demonstrates that between 1991 and
2024, 535 articles written by 1151 authors were published in 341 journals. The fact that 35% of the
papers were written by a single author indicates that authors in this discipline frequently collaborate.
Additionally, the rate of international collaboration was approximately 24%, indicating a reasonable
level of international collaboration.

Table 2. Overview of the collection

Description Results
Main Information About Data

Timespan 1991:2024
Journals 341
Articles 535
Annual Growth Rate % 10,86
Article Average Age 7,22
Average Citations per Article 15,91
References 26665
Article Contents

Keywords Plus (ID) 1192
Author’s Keywords (DE) 1596
Authors

Authors 1151

Authors of Single-authored Articles 177
Authors Collaboration

Single-authored Articles 186
Co-Authors per Article 2,29
International Co-authorships % 23,74
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Political Science accounted for most articles included in the dataset, with 204 articles
comprising 38% of the sample. Environmental Studies (81) is the second-largest WoS category,
followed by Economics (75). The global climate crisis necessitates international cooperation and
legislation. Additionally, sociological research aids in understanding behavioral patterns. Therefore,
International Relations (35) and Sociology (24) provide the theoretical and methodological background
for studying environmentalist voting behavior. However, the weights of these two disciplines in the
sample are minimal (Figure 1).

Environmental International
Sciences: 35 Relations: 32
Environmental Studies: 81
Public
Political Science: 204 Administration:
Sociology: 24 22
Economics: 75 .
Geography: | v: 20
Communication: 21
22

Figure 1. First 10 WoS categories

Figure 2 displays the number of articles published each year (depicted by bars) and their
corresponding citation counts (depicted by the line) from 1991 to 2024. The graph illustrates significant
fluctuations in citations over the years, with pronounced peaks particularly in 1992, 1997, 2003, 2006,
2008, 2012, and 2017. However, the number of articles published shows a consistent upward trend,
particularly noticeable from 2013 onwards, reaching the highest levels in 2023 and 2024. The data
highlight a growing research output in recent years, although citation numbers show a more variable
pattern with recent declines, possibly indicating a time lag in citations catching up with the increased
article production.

The peak in 1992 corresponds to Huckfeldt and Sprague’s (1992) article, which has garnered
293 citations. With 139 citations, “Studying Courts Comparatively: The View from the American
States” by Brace and Hall (1995), with 327 citations, “Environmental Regulation, Ideology, and the D.
C. Circuit” by Revesz(1997), with 54 citations, “Voting preferences and the environment in the
American electorate” by Guber (2001), with 422 citations, “Unraveling the Effects of the Internet on
Political Participation?” (Tolbert & Mcneal, 2003), with 271 citations, with 248 citations, “Elections
matter: Theory and evidence from environmental policy’ (List & Sturm, 2006), “Genetic Variation in
Political Participation” (Fowler et al., 2008), with 316 citations, “On the economics of energy labels in
the housing market” (Brounen & Kok, 2011), with 254 citations, “Niche Party Success and Mainstream
Party Policy Shifts — How Green and Radical Right Parties Differ in Their Impact” (Abou-Chadi, 2016)
are the studies that significantly contributed to the peak points of their year of publication.
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Figure 2. Trends in published articles and citations over time (1991-2024)

4.1. Source-level Dynamics

As depicted in Figure 3, the most relevant journals in the field, based on the number of
publications, included Electoral Studies, Environmental Politics, and Review of Policy Research, each
with nine articles. Social Science Quarterly closely followed eight publications. Other significant
journals include the European Journal of Political Research, Journal of Environmental Economics and
Management, and Journal of Politics, each contributing seven articles to the body of research.
Additionally, the Australian Journal of Political Science, Energy Policy, Mirovaya Ekonomika,
Mezhdunarodnye Otnosheniya, and Political Research Quarterly published six articles. Finally, the
Asian Survey, Contemporary Europe-Sovremennaya Evropa, and Journal of the Association of
Environmental and Resource Economists each have five articles, demonstrating their relevance and
impact within the research community. This distribution indicates a broad interest in political science
and environmental policies across various specialized journals.
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Figure 3. Most relevant journals
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Figure 4 presents the data for the most frequently cited journals within the local context. The
top journals, based on the number of citations received by the articles in our data collection, included
the American Political Science Review (577 citations), closely followed by the American Journal of
Political Science (571 citations). The Journal of Politics also ranked highly with 408 citations.
Environmental Politics and American Economic Review are noteworthy, with 276 and 219 citations,
respectively, indicating their substantial impact on both political and economic domains. Electoral
Studies has 205 citations, underscoring its significance in research related to elections and voting
behavior. The Furopean Journal of Political Research has received 186 citations. Party Politics and
Public Choice were both influential, with 173 and 165 citations, respectively, demonstrating their
relevance in the study of political parties and the application of economics to political decision making.
Within our dataset, the Quarterly Journal of Economics has 165 citations and has the highest Impact
Factor (11.1) among the most referenced journals. Ecological Economics has 157 citations, analyzing
the interrelationships between ecosystems and the economy. Similarly, the Journal of Environmental
Economics and Management, with 157 citations, has highlighted the increasing focus on environmental
issues in economic research. The British Journal of Political Science and West European Politics were
also key contributors, with 154 and 147 citations, respectively. Finally, Energy Policy, with 144 citations
and a considerably high Impact Factor (9.3), indicates its significance in the intersection of energy issues
and policymaking. This distribution of citations among journals suggests a pronounced emphasis on
political science, economics, and environmental issues, reflecting the multidisciplinary nature of the
topic.
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Figure 4. Most local cited journals

According to Bradford’s law, the core journals encompass a broad range of highly influential
publications in political science and environmental policy: Electoral Studies, Environmental Politics,
Review of Policy Research, Social Science Quarterly, European Journal of Political Research, Journal
of Environmental Economics and Management, and Journal of Politics. Core journals include the
Australian Journal of Political Science, Energy Policy, Mirovaya Ekonomika i Mezhdunarodnye
Otnosheniya, Political Research Quarterly, Asian Survey, Contemporary Europe-Sovremennaya
Evropa, Journal of the Association of Environmental and Resource Economists, American Journal of
Political Science, American Political Science Review, British Journal of Political Science, Ecological
Economics, Environmental and Resource Economics, European Union Politics, Journal of Public
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Economics, Party Politics, Political Behavior, Political Geography, Political Science Research and
Methods, Politics & Policy, Public Choice, Regional and Federal Studies, Society & Natural Resources,
West European Politics, ATW-International Journal for Nuclear Power, Comparative Political Studies,
Energies, Environmental Policy and Governance, and Frontiers in Psychology. These core journals
studying environmentalist voting behavior are instrumental in advancing research across diverse
subfields.

Figure 5 illustrates the local impact of journals in our dataset as measured by the H-index, which
reflects both the productivity and citation impact of publications within those journals. Environmental
Politics and Review of Policy Research are shown to have the highest local impact, each with an H-
index of 6, indicating their significant influence in the field. Following closely are Electoral Studies,
Energy Policy, Journal of Environmental Economics and Management, and Social Science Quarterly,
with an H-index of 5. Journals such as the American Journal of Political Science, American Political
Science Review, Australian Journal of Political Science, Ecological Economics, Journal of Politics,
Political Geography, Political Research Quarterly, Society and Natural Resources, and West European
Politics each had an H-index of 4.
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Figure 5. Local impact of journals by H-index

Figure 6 illustrates the cumulative production of the most impactful journals over time, and
shows how their contributions have grown since 1991. The lines with distinctive colors represent
different journals and increase their publication numbers. Environmental Politics and Social Science
Quarterly displayed a consistent increase in production, with Environmental Politics showing a
particularly steep rise from around 2009 onwards, indicating its growing prominence in the field. The
Review of Policy Research and Electoral Studies also shows significant growth, particularly after 2010,
suggesting that these journals have become more active and influential in recent years.
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4.2. Author-level Metrics

Figure 7 highlights the most relevant authors in the field, based on the number of articles
published. Johannes Urpelainen stands out as the most prolific author, with six articles in his name,
indicating his significant contribution to the research landscape. Following him are several authors, each
with four documents: Sarah Birch, P. Brace, Lindsey Dillon, and Tatiana L. Rovinskaya. These authors
are recognized for their substantial involvement in this field. In addition, a group of authors, including
Christopher T. Dawes, M.G. Hall, Andre Krouwel, Anders Olof Larsson, Rebecca Lave, Nicolae Stef,
Dawn Walker, and Sara Wylie, each have three documents.
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Figure 6. Production of journals over time
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Figure 7. Most productive authors

Figure 8 shows the most locally cited authors based on the number of citations they received
from the articles included in our dataset. This chart conveys their notable influence on studies addressing
environmental voting behavior. With 21 local citations, John A. List, an economist well-known for his
work in experimental and behavioral economics, and Daniel M. Sturm, an economist specializing in
urban economics and political economy, are the most frequently cited authors thanks to their co-authored

work.
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Tarik Abou-Chadi, a political scientist focusing on political behavior and electoral politics,
followed 17 citations, underscoring his substantial influence on understanding voter behavior and party
systems. Grant, a noted political scientist with expertise in electoral behavior and political psychology,
and James Tilley, renowned for his study of the convergence of public opinion, social identity, and
politics, received 10 citations for their collaborative research.

Political scientists Johannes Urpelainen and Wolfgang Riidig, who conducted research on
environmental politics and movements, received nine and eight citations, respectively. Louis-Philippe
Beland, an economist whose research covers labor economics and education policy, M.E. Kahn, an
economist specializing in environmental and urban economics, John G. Matsusaka, a political economist
with expertise in direct democracy, and Vincent Boucher, known for his work on social networks and
political behavior, have seven citations each. Political Scientists Leonardo Baccini, D.L. Guber, and
Lucas Leemann focused on international political economy, environmental politics, and political
representation; economists Per G. Fredriksson, Khawaja A. Mamun, and Le Wang studied
environmental economics, developmental economics, and labor economics, respectively. All received
six citations in their work.
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Figure 8. Most local cited authors

The authors' productivity over time, as illustrated in Figure 9, indicates that Urpelainen is a
prolific scholar, with numerous publications from 2012 to 2022. His research encompasses various
topics, including electoral backlash, policy responsiveness, and the polarization of American
environmental politics. His co-authored publications, particularly in the Journal of Politics and Review
of Policy Research, accrued a substantial number of citations, demonstrating his influence on
environmental policy analysis (Cooper et al., 2018; Kim & Urpelainen, 2017). UK-based political
scientist Sarah Birch made significant contributions to the topic by conducting research that specifically
examined the association between democracy and environmental attitudes. Significantly, her research
published in Environmental Politics on polarization along environmental issues received a substantial
number of citations (Birch, 2020).

In collaboration with Rebecca Lave, Sara Wylie, and Dawn Walker, Lindsey Dillon investigated
environmental data during the Trump administration, while Rovinskaya explored the Green Movement
in the context of the US and Europe with her articles published in Mirovaya Ekonomika i
Mezhdunarodnye Otnosheniya. Dawes authored publications on inherent genetic factors that influence
political behavior. Specifically, his co-authored piece, published in the American Political Science
Review, received 230 citations (Fowler et al., 2008).
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Dutch political scientist Andre Krouwel examined the intersection between environmental
policy and European integration, whereas Larsson’s recent work on digital politics investigated the role
of social media in shaping political discourse. Additionally, Stef shifted his focus to environmental
quality and legislation. Political scientist Tarik Abou-Chadi made substantial contributions to the theory
of political rivalry and voter behavior in European settings, particularly regarding niche parties, while
sociologist Kerry Ard focused on environmental policymaking and voting.
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Figure 9. Authors’ production over time

Figure 10 applies Lotka’s law to analyze author productivity within our dataset. Accordingly,
we observed that most authors contributed a small number of articles, while a few authors produced
many studies. The vast majority of authors (approximately 95.5%) contributed only to a single
document. This is consistent with Lotka’s law, where most researchers in the field make a single
contribution to the literature. A small proportion of the authors (approximately 3.4%) published two
documents. This sharp drop was typical of the Lotka distribution. The number of authors contributing
to the three documents decreased by approximately 0.7%. The percentage of authors who published four
or more documents decreased significantly, with only 0.3% of authors having published four or fewer
documents. This distribution emphasizes that while many scholars contribute to the literature on

environmentalism and voting behavior, only a small number of highly productive authors dominate the
field.

% of Authors '™
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Documents written

Figure 10. Author productivity through Lotka’s law
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Figure 11 provides insights into the countries of the corresponding authors in the field of
environmentalism and voting behavior, with a particular focus on the collaboration patterns indicated
by single-country publications (SCP) and multiple-country publications (MCP). The United States led
significantly, with 197 articles, accounting for 36.8% of the total publications. Of these, 164 were SCPs,
indicating strong domestic research output, while 33 were MCPs, showing some level of international
collaboration (16.8% of the US publications involved multiple countries). The UK followed 37 articles,
accounting for 6.9% of the total. Notably, 32.4% of these articles were the result of international
collaboration (MCP), highlighting the UK’s active participation in cross-border research.
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Figure 11. Corresponding authors’ countries

The predominant influence of the American academic community on environmental voter
behavior and voting behavior in general can be attributed to the development of a positivist school within
this context. Behavioralism, which emphasizes the empirical study of political behavior rather than
institutions or normative theory, emerged and developed primarily within American political science in
the mid-20th century. This approach has significantly shaped the discipline, particularly in the United
States, where it continues to dominate political science research. This paradigm prioritizes the
supremacy of empiricist epistemology in the pursuit of quantifying political behavior. The Chicago,
Michigan, and Rational Choice schools were all influenced by behavioralism, which informed their
methodologies for researching voting behavior by emphasizing systematic analysis and empirical data.
Figure 12 corroborates that, in nations with weak or nonexistent democratic processes, the relationship
between environmental concerns and voting behavior may not be a priority for researchers and
policymakers. In the absence of robust democratic institutions, the mechanisms that link public opinion
and electoral behavior to environmental policy may be underdeveloped or irrelevant.

Figure 13 shows the production of scientific articles over time from five key countries—
Australia, Canada, Germany, the United Kingdom, and the United States—in the fields of
environmentalism and voting behavior. The United States (represented by the pink line) showed a sharp
and significant increase in the number of publications, particularly after 2016. The country has a wide
margin, with its publication count surpassing 400 by 2023. Other countries exhibit modest but steady
increases in publication output. Their lines remained relatively close to each other, with a noticeable rise
beginning around 2015, but none reached the levels seen in the United States.
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L4

Figure 12. Country-based scientific production

The factors contributing to the sharp increase in US publications on environmentalism and
voting behavior after 2016 can be categorized as political context; increased public awareness and
activism; funding and institutional support; and technological and methodological advances. First, the
2016 US presidential election and the subsequent political environment brought environmental issues
to the forefront of national discourse. As noted by David Friedland (2016), the election of President
Donald Trump, who frequently questioned the science of climate change and rolled back numerous
environmental regulations, likely galvanized both public and academic interest in environmental
policies and their political implications. The polarization around environmental issues, such as climate
change and the US withdrawal from the Paris Agreement, has spurred a significant amount of research
focused on understanding the electoral impacts of environmentalism and how these issues influence
voting behavior. The findings in Global Warming and the US Presidential Election report confirmed
polarization on environmental issues: while more than 90% of Democrats believe global warming is
real, only half of Republicans do (Leiserowitz et al., 2016, p. 4).

Second, during this period, environmental movements, especially young-led projects such as
the Global Climate Strike, motivated by leaders such as Greta Thunberg, gained tremendous momentum.
The growing public awareness of the degradation of the environment and climate change has translated
into more scholarly studies looking at the junction of these problems with political behavior. The Green
New Deal and other policy ideas connected directly to environmental issues have encouraged research
into how these programs have changed voters’ choices and electoral results (Jung et al., 2020; Sabherwal
etal., 2021).

Third, in response to the growing urgency of environmental issues, funding opportunities for
research in this area have increased, particularly for institutions and foundations concerned with
sustainability and policy recommendations (Sahle et al., 2024; Vega, 2023; Woolston, 2023).

Finally, in recent years, significant advances in data collection, analysis techniques, and
computer tools, all of which are essential to behavioralism, have allowed researchers to investigate
complex issues more effectively, such as the relationship between environmental concerns and voting
behavior (Gohil et al., 2021; Zhang et al., 2024).

61



E. Konuralp

300

Articles
-]
g

100

1991
1994
1997
2001
2004
2007
2010
2013
2016
2019

Country

AUSTRALIA
CANADA

— GERMANY
UNITED KINGDOM
USA

Figure 13. Country production over time

4.3. Document-level Indicators

The most globally cited articles in this collection reflect a diverse range of influential research
at the intersection of environmental issues, political behavior, and public policy. In terms of average
annual citations, only Abou-Chadi's (2016) article, which provides empirical evidence that niche parties,
specifically green and radical right parties in Europe, have varying effects on mainstream party behavior,
stands out as a relatively recent publication, with more than 225 citations.

Tolbert and McNeal’s (2003) research on the Internet’s beneficial influence on political
engagement examined socioeconomic status, partisan affiliation, attitudes, conventional media
exposure, and state environmental variables. Brounen and Kok (2011) observed that there is a positive
correlation between the percentage of “green” voters and the geographical variation in the rate of energy
label adoption, while Revesz (1997) examined the relationship between Democrat or Republican judges'
ideological leanings and their decisions when an environmentalist group challenges regulation.

Fowler et al. (2008) introduced a groundbreaking biological perspective on political
participation in which the human propensity to engage in political activities is genetically variable.
Huckfeldt and Sprague (1992) posited that environmental conditions determine the parameters that
govern interactions between political parties and voters, thereby influencing the effectiveness of partisan
mobilization. List and Sturm (2006) argued that when faced with political rivalry, politicians appear to
find it more expedient to address secondary programs, such as environmental concerns, which constitute
a small fraction of state expenditure, while Kahn and Matsusaka (1997) analyzed voter preferences for
environmental goods through California's voting patterns, highlighting the intersection of environmental
economics and political behavior.

Theisen's (2012) study on climate variability and conflict in Kenya, Kallbekken et al.'s (2011)
investigation of tax aversion, Harrison's (2012) examination of environmental tax reform in Canada,
Carattini et al.'s (2017) discussion of green taxes in the post-Paris world, and Swyngedouw's (2013)
analysis of desalination projects in Spain further enrich the discourse on environmental governance,
taxation, and the sociopolitical challenges of implementing sustainable policies (Table 3).
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Table 3. Most global cited articles

Title Authors & Year GC
Unraveling the Effects of the Internet on Political Participation? (Tolbert & Mcneal, 2003) 308
On the economics of energy labels in the housing market (Brounen & Kok, 2011) 297
Environmental Regulation, Ideology, and the D. C. Circuit (Revesz, 1997) 295
Genetic Variation in Political Participation (Fowler et al., 2008) 230
Political Parties and Electoral Mobilization (Huckfeldt & Sprague, 1992) 228
Niche Party Success and Mainstream Party Policy Shifts (Abou-Chadi, 2016) 225
Elections matter: Theory and evidence from environmental policy (List & Sturm, 2006) 212

Demand for environmental goods: Evidence from voting patterns on California (Kahn & Matsusaka, 1997) 145
initiatives

Climate clashes? Weather variability, land pressure, and organized violence in Kenya, (Theisen, 2012) 135
1989-2004

Do you not like Pigou, or do you not understand him? Tax aversion and revenue (Kallbekken et al., 2011) 130
recycling in the lab

A Tale of Two Taxes: The Fate of Environmental Tax Reform in Canada (Harrison, 2012) 116
Green Taxes in a Post-Paris World: Are Millions of Nays Inevitable? (Carattini et al., 2017) 113
Into the Sea: Desalination as Hydro-Social Fix in Spain (Swyngedouw, 2013) 112

GC: Global Citations

As shown in Table 4, the most locally cited articles in our dataset provided critical insights into
the intersection of environmentalism and voting behavior, reflecting their foundational importance
within this specific research context. While Abou-Chadi (2016), List and Sturm (2006), and Kahn and
Matsusaka’s (1997) works are also in the list of the most globally cited articles (Table 3), Grant and
Tilley’s (2019) influential study analyzes Green Party success by comparing outcomes in different
circumstances. This study showed that voter desires, institutional barriers, and mainstream party tactics
affect environmentalist votes. Green parties thrive in postmaterialist cultures with great affluence or
environmental conflicts. Although election systems have a minimal effect on Green Party vote share,
regional decentralization favors them. The most surprising outcome of this study is that mainstream
party strategy affects environmental vote potential, depending on the age of the Green Party. Embracing
environmental topics weakens fledgling green parties, but surviving elections reverses this impact.
Mainstream party policies that accommodate environmental sensitivity increase green votes by
increasing core environmental concerns.

Riidig’s (2012) study “The Perennial Success of the German Greens” has the highest local-to-
global citation ratio (31%) among the most locally cited articles. This suggests that this study has
considerable influence on the narrow topic of environmental voting behavior and is particularly relevant;
however, its influence outside this niche is limited. In this article, Riidig (2012) argues that they remain
primarily focused on environmental issues, with a strong stance against nuclear power. Although the
party’s support base has increasingly included women and older individuals, its core still consists of
those from the 1968 generation and new social movements. Similarly, Schumacher (2014) empirically
examined the factors influencing individuals’ green voting behavior. The most significant determinants
were voters’ attitudes towards, or proximity to, nuclear sites, educational attainment, and net income.
These findings indicate that individuals with alternative worldviews or dissenting attitudes are more
likely to vote for the Green Party, reflecting its historical role as a protest party. Contrary to previous
research, demographic variables, such as gender, marital status, and number of children, play a minimal
role.

Baccini and Leemann (2021) noted that there is a sizeable effect on pro-climate voting after
experiencing a natural disaster. Carattini et al. (2017) investigated the acceptability of cost-effective
climate policies, focusing on voting behavior in Switzerland's 2015 ballot, where energy taxes intended
to replace value-added taxes were rejected. The analysis revealed that concerns about distribution,
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competitiveness, and perceived ineffectiveness reduced support for taxes, with many tax revenues
allocated for environmental purposes.

Other important locally cited works on US politics include Beland and Boucher’s (2015) study
confirming Democrats’ success in combating air pollution; Guber’s (2001) examination of
environmental voting preferences in the American electorate; Fredriksson et al.’s (2011) research noting
that when it comes to environmental policy, governors seem to be driven mainly by their desire to remain
in office rather than by strong personal convictions; Davis and Wurth’s (2003a) confirmation that
framing the issue in terms of economic trade-offs diminishes the influence of environmental concerns;
and McAlexander and Urpelainen’s (2020) analysis of environmental roll-call votes.

Table 4. Most local cited articles

Title Authors & Year LC GC
Elections matter: Theory and evidence from environmental policy (List & Sturm, 2006) 21 212
Niche Party Success and Mainstream Party Policy Shifts — How Green and (Abou-Chadi, 2016) 12 225
Radical Right Parties Differ in Their Impact

Fertile soil: explaining variation in the success of Green parties (Grant & Tilley, 2019) 10 43
The perennial success of the German Greens (Riidig, 2012) 8 26
Demand for environmental goods: Evidence from voting patterns on (Kahn & Matsusaka, 1997) 7 145
California initiatives

Polluting politics (Beland & Boucher, 2015) 7 24
Voting preferences and the environment in the American electorate (Guber, 2001) 6 38
Are politicians office or policy motivated? The case of US governors' (Fredriksson et al., 2011) 6 30
environmental policies

Do natural disasters help the environment? How voters respond and what (Baccini & Leemann, 2021) 6 34
that means

An Empirical Study of the Determinants of Green Party Voting (Schumacher, 2014) 5 23
It's not easy being green: Why voters punish parties for environmental (Abou-Chadi & Kayser, 2017) 5 30
policies during economic downturns

Voting preferences and the environment in the American electorate: The (Davis & Wurth, 2003) 4 21
discussion extended

Parties, Politics, and Regulation: Evidence from Clean Air Act (Innes & Mitra, 2015) 4 26
Enforcement

Green Taxes in a Post-Paris World: Are Millions of Nays Inevitable? (Carattini et al., 2017) 4 113
Elections and Policy Responsiveness: Evidence from Environmental (McAlexander & Urpelainen, 4 10
Voting in the US Congress(sic)(sic)Palabras Clave 2020)

LC: Local Citations; GC: Global Citations

The most locally cited references by the articles in our dataset are foundational works that have
profoundly influenced research in the fields of political behavior, voting, and environmental policy
(Table 5). Upon a comprehensive evaluation, it became evident that publications published in the
American Journal of Political Science held a leading position. Books on empirical methodologies have
been frequently cited. Furthermore, along with the articles and books that encompass voting behavior
in a broad sense and establish the theoretical foundation for the articles in our dataset, there are also
citations of research explicitly undertaken on green voters.

Many of the titles on the most cited references list are books from the founding schools of
thought in the voting behavior literature, prominently featuring Rational Choice Theory. Anthony
Downs’s (1957a, 1957b) article “An Economic Theory of Political Action in a Democracy” and a book
entitled An Economic Theory of Democracy are the most cited references. Additionally, founding books
such as The American Voter, Retrospective Voting in American National Elections, and the Silent
Revolution are widely cited.
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Table 5. Most local cited references

Title Authors & Year LC
An Economic Theory of Political Action in a Democracy (Downs, 1957b) 23
Elections matter: Theory and evidence from environmental policy (List & Sturm, 2006) 21
Issue Ownership in Presidential Elections, with a 1980 Case Study (Petrocik, 1996) 20
An Economic Theory of Democracy (Downs, 1957a) 19
Electoral Backlash against Climate Policy: A Natural Experiment on (Stokes, 2016) 17
Retrospective Voting and Local Resistance to Public Policy

Competition Between Unequals: The Role of Mainstream Party Strategy in (Meguid, 2005) 16
Niche Party Success

Myopic Voters and Natural Disaster Policy (Healy & Malhotra, 2009) 15
Make It Rain? Retrospection and the Attentive Electorate in the Context of (Gasper & Reeves, 2011) 14
Natural Disasters

Going green: Explaining issue competition on the environment (Spoon et al., 2014) 14
How Lasting Is Voter Gratitude? An Analysis of the Short- and Long-Term (Bechtel & Hainmueller, 2011) 13
Electoral Returns to Beneficial Policy

The American Voter (Campbell et al., 1960) 13
Retrospective Voting in American National Elections (Fiorina, 1981) 13
Randomized experiments from non-random selection in US House elections (Lee, 2008) 13
Silent Revolution (Inglehart, 1977) 13
Niche Party Success and Mainstream Party Policy Shifts — How Green and (Abou-Chadi, 2016) 12
Radical Right Parties Differ in Their Impact

Mostly Harmless Econometrics: An Empiricist's Companion (Angrist & Pischke, 2009) 12
Exploring the Stabilization of a Political Force: The Social and Attitudinal (Dolezal, 2010) 12
Basis of Green Parties in the Age of Globalization

Nine Second-Order National Elections — A Conceptual Framework for the (Reif & Schmitt, 1980) 12
Analysis of European Election Results

Environmental Policy and Party Divergence in Congress (Shipan & Lowry, 2001) 12
The Nature and Origins of Mass Opinion (Zaller, 1992) 12

LC: Local Citations

Besides Downs; Petrocik (1996), Meguid (2005), Abou-Chadi (2016), Spoon et al. (2014),
Shipan and Lowry (2001), and Lee’s (2008) research can be evaluated as having parallels with the
Rational Choice Theory. Petrocik (1996) demonstrated how politicians highlighted different groups of
problems throughout their campaigns. Beyond the impact of conventional voting indicators, election
results coincide with problems that matter to voters, and individual voting decisions are significantly
influenced by these problems. This study is particularly relevant for analyzing how environmental issues
are framed and owned by different political entities. Meguid (2005) examined how the strategies of
electorally and politically dominant parties affect single-issue niche parties such as the Greens in
Western Europe. Similarly, by employing a time-series cross-sectional analysis of Western European
democracies, Spoon et al. (2014) contended that the level of response from other parties towards the
issue mobilization of green parties is contingent upon two factors: the degree of electoral threat posed
by the green party to a particular party, and the degree to which the political and economic environment
renders the green issue a possible winner in the vote. Examining how US congressional voting on
environmental issues has changed, Charles R. Shipan and William R. Lowry (2001) pay close attention
to whether Republicans and Democrats have converged or separated over time on environmental policy.
Tracking congressional voting behavior from 1970 to 1999 using League of Conservation Voters (LCV)
scores, the analysis reveals that over time, the two parties have differed greatly: Republicans show
falling support for environmental measures, while Democrats boost their support.

David S. Lee (2008) offers a thorough analysis of the incumbency advantage in US House
elections using a regression discontinuity design (RDD). This study focuses on how closely elections in
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which a candidate wins or loses may be utilized to determine the causal effect of incumbency on electoral
success. Lee contends that the circumstances surrounding the threshold of winning or losing closely
contested elections provide a natural experimental environment that allows academics to draw causal
conclusions about the impact of incumbency. The main finding of this study is that incumbencies offer
considerable electoral benefits. In particular, incumbents are more likely to be re-elected; their party has
an increased chance of keeping the district seat in the next election and their vote share increases. This
incumbency advantage results from the fact that, usually more experienced and with resources superior
to rivals, incumbents increase their probability of electoral success. Furthermore, this study underlines
the deterrent effect of incumbency advantage on possible rivals, thereby lowering the probability of
fierce opponents standing against incumbents in subsequent elections.

Stokes (2016), Healy and Malhotra (2009), Gasper and Reeves (2011), and Bechtel and
Hainmueller (2011) followed Fiorina’s (1981) retrospective voting approach. While policies to combat
climate change have broad public support, there can be intense opposition from local communities that
are forced to bear the costs of these policies and projects, as Stokes’s (2016) study has shown. He
maintained that people are concerned about climate policy and are inclined to penalize current
administrations for having renewable energy infrastructure, such as wind turbines, in proximity that they
believe is detrimental to their neighborhoods. Although Gasper and Reeves (2011), Healy and Malhotra
(2014), and Bechtel and Hainmueller (2011) examine how voters evaluate elected officials after
disasters, they also address different aspects of this issue. According to Gasper and Reeves (2011), voters
punish officials for severe weather damage but reward or penalize them based on how they respond to
requests for federal assistance, demonstrating that voters can distinguish between the event itself and
the government’s actions. Healy and Malhotra, however, showed different types of inconsistency. While
voters reward immediate disaster relief, they fail to recognize the value of disaster preparedness, causing
officials to underinvest in preventative measures that could significantly reduce future damage.
However, Bechtel and Hainmueller (2011) challenged this assumption of purely short-term voter
memory by examining the electoral impact of Germany’s response to the 2002 Elbe flood. Their analysis
shows that beneficial policy responses can generate lasting voter gratitude.

List and Sturm (2006) and Zaller’s (1992) studies align most closely with the Michigan School.
List and Sturm’s (2006) article appears among the most globally and locally cited articles in our dataset
and is the second most cited reference locally. In The Nature and Origins of Mass Opinion John R.
Zaller (1992) mostly makes the case that elite discourse and media political information flows greatly
influence public opinion. According to Zaller’s Receive-Accept-Sample (RAS) model, people’s
political opinions depend on their political awareness, predispositions, and information intake; they are
not set. While less knowledgeable people often accept most of the information they encounter, Zaller
noted that those with greater political awareness are more inclined to reject communication that
contradicts their predisposition. The relevance of this book to the study of voting behavior is that it
shows how voters develop their beliefs and make electoral judgments; therefore, it is useful for grasping
voting behavior. This emphasizes the extent to which individuals’ impressions of candidates, policies,
and political events depend on their political awareness and exposure to media messages. His approach
also emphasizes that elite influence determines the political context in which voters’ function, thereby
influencing their voting behavior. Examining how media campaigns, political ads, and elite speech
affect voting behavior in democracies benefits from this perspective.

Martin Dolezal (2010), Karlheinz Reif, and Hermann Schmitt’s (1980) approaches can be
considered within the confines of the Columbia School. Dolezal (2010) examined the continuing
electoral success of green parties in Western Europe. By building a coalition of voter groupings that
possesses both unique social traits and a set of particular beliefs, this study implies that green parties
have become known as consistent political players. Younger, highly educated, urban, and working in
sociocultural fields, green voters are usually additionally likely to embrace libertarian ideals,
environmental preservation, and pro-immigration laws. The study shows that the green vote is anchored
more in structural and attitudinal elements than previously believed, contrasting past ideas that
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characterized it as issue-based or protest-driven. Reif and Schmitt (1980) introduced the concept of
“second-order national elections” to explain European election results. They suggest that, although
European Parliament elections are supranational, cleavage and domestic political concerns have a
greater impact. Because these elections are sometimes regarded as less important than national ones,
first-order arenas, voter turnout, and voting patterns differ. The timing of each country’s national
political cycle shapes European elections and often reflects voter discontent with the current
government. They serve as supplemental and secondary national elections rather than global elections.
This framework is especially pertinent in multilevel governance systems where voters can prioritize
national problems, even in elections with more general consequences. It provides an understanding of
how, particularly in situations where national and supranational interests cross, voter turnout,
preferences, and party performance can change, depending on the perceived significance of the election.

Joshua Angrist and Jorn-Steffen Pischke’s (2009) book, Mostly Harmless Econometrics: An
Empiricist’s Companion, which is not aligned with any specific school of voting behavior, provides a
clear and comprehensive introduction to significant econometric techniques for identifying causal
correlations in observational data. The authors emphasize valuable instruments such as regression
discontinuity design (RDD), instrumental variables, and linear regression. The significance of this work
in the context of voting behavior lies in its emphasis on causal inference, which is crucial for
understanding the impact of various factors, such as policy changes or incumbency, on electoral
outcomes.

The reference publication year spectroscopy (RPYS) depicted in Figure 14 provides an analysis
of the distribution of publication years for cited references, offering insights into the temporal focus of
the literature being cited. The number of cited references before 1940 is minimal, with the black line
remaining close to zero. The gradual increase in citations starting around the mid-20th century, visible
in the black line, likely corresponds to the rise of behaviouralism in US universities. Behavioralism,
with its focus on empirical methods for studying political behavior, including voting, has provided the
methodological foundation for a significant amount of research. As this approach gained traction, more
studies began citing foundational work that used these methods to analyze voting behavior.

The 1990s marked a notable point, where the number of citations (black line) increased more
sharply. This period coincides with the emergence and growth of environmental voting behavior studies
in the literature. As environmental issues became more prominent in public discourse and political
agendas, the academic community began to focus on how these issues influenced voting behavior. This
has led to a significant increase in the number of studies and, consequently, the number of citations.

The differentiation between the black and red lines in the 1990s suggests that the field was
experiencing significant developments, likely driven by the introduction of environmental concerns into
political behavior studies. The red line, which shows deviation from the 5-year median, indicates that
certain years during this period saw especially influential publications that deviated significantly from
the norm, likely reflecting groundbreaking work at the intersection of environmentalism and voting
behavior. These studies are also aligned with the peaks depicted in Figure 2.

The continued rise in citations in the 21st century suggests that research on environmental voting
behavior has become increasingly prevalent. The steep incline of the black line indicates the rapid
accumulation of research building in earlier works, whereas the deviations captured by the red line point
to pivotal moments or key publications that further differentiated the field.
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Examining the connections among key resources, primary authors, and commonly utilized
keywords will yield a comprehensive understanding of this research domain and offer a concise
overview of the section. A Sankey plot depicting the association between important cited references,
prominent writers, and frequently used Keywords Plus IDs is shown in Figure 15. This identifies the
subject on which the key authors worked, and the references used. Publishing articles on “climate
change,” “environmental impact,” “environmental policy,” and “political support” Urpelainen refers to
Downs (1957a, 1957b), Gasper and Reeves (2011), Stokes (2016), Lee (2008), List, (2006), and
Fiorina’s (1981) works, whereas Birch refers to Spoon et al. (2014), Healy & Malhotra (2009), Bechtel
and Hainmueller (2011), Gasper and Reeves (2011), and Stokes (2016) to produce articles on “climate
change,” “environmental impact,” “environmental policy,” “environmental politics,” “elections,”
“public opinion,” and “political support.” Both authors integrate aspects of the Michigan School while
placing a reduced emphasis on societal factors that correspond with certain elements of the Columbia
School. While referring to Campbell et al. (1960), Christopher T. Dawes, a political scientist known for
his research on political psychology, whose focus on individual “attitudes” and beliefs aligns with the
Michigan School's focus on psychological factors in voting decisions, Abou-Chadi and Krouwel use
classical Rational Choice Theory sources to analyze ‘“elections,” “attitudes,” and “determinants” of
voting behavior.
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4.4. Themes of Environmental Voting Behavior Research

When we performed bibliographic coupling analysis on the first 200 most-cited articles in the
dataset, as shown in Table 6, Cluster 2 had the largest number of articles (63). Cluster 4 was next, with
38 articles with lower local impact values. Cluster 1, with 33 articles, had a lower centrality, whereas
Cluster 3, with 32 articles, had the highest local impact and centrality measures of any cluster. Cluster
5 had 25 studies, whereas Cluster 6, which had the lowest impact and centrality values, had only nine
publications.

Table 6. Bibliographic coupling clusters of the first 200 articles

Cluster Frequency Centrality Impact Color

1 33 0,36 1,44
2 63 0,53 1,84
3 32 0,57 2,24
4 38 0,55 1,43
5 25 0,46 1,20
6 9 0,35 1

Figure 16 presents a map of article clusters derived from the bibliographic coupling analysis,
illustrating the centrality and impact of each document collection. Emphasizing the influence of
ideology, economic interests, and media consumption on voters’ attitudes towards environmental
policies, the articles in Cluster 1 examined the intersection of environmentalism, voting behavior, and
policy acceptability. This collection is referred to as The Ideological Dynamics of Environmental Voting.
This theme relates to the Columbian School’s concept of cross-pressure, which elucidates the conflicts
between environmental concerns and economic interests that influence voter decisions. A recurring topic
is the polarization of environmental issues, wherein political philosophy significantly shapes public
support for programs, including carbon taxes, green regulations, and pro-environmental voting in both
the United States and Europe. Several studies have demonstrated that voters' preferences are formed by
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distributive, economic, and ideological disparities, particularly between conservatives and progressives.
For instance, rejection of carbon fees in Switzerland and Washington State underscores how voters'
ideological positions and economic concerns interact with policy formulation. Furthermore, traditional
and digital media consumption polarizes environmental ideas, thereby reinforcing existing opinions
rather than fostering new ones. Additional studies illustrate how race and ethnicity influence
environmental voting; minority groups, including African Americans and Hispanics in the US Congress,
exhibit more pro-environmental voting patterns than their white counterparts. These studies generally
highlight the challenges of implementing green policies in democratic settings, as voter behavior is
motivated by a combination of economic, social, and ideological factors. Also, the discourse of Green
parties is also linked to the ideological foundations of environmental social movements. For example,
from an eco-Marxist perspective, Green parties position alternative economic models that challenge
capitalism, whereas from an eco-feminist perspective, they develop policies that establish connections
between ecological crises and gender inequality (Anderson et al., 2023; Ard & Mohai, 2011; Babutsidze
etal., 2023; Carattini et al., 2017; Colantone et al., 2024; Joseph et al., 2023; Marquet et al., 2024; Mohai
& Kershner, 2002; Saha, 2023; Schumacher, 2014; Sugg & Weir, 2023; Wang & Mei, 2024; Wattier &
Tatalovich, 2000; Yan et al., 2024).

Cluster 2's theme is The Role of Environmental Politics in Shaping Political Behavior, and the
articles in this cluster examine how niche parties—particularly green parties—may influence
mainstream political behavior, public opinion, and policy responsiveness in various electoral
environments. These studies highlight the impact of green parties on mainstream parties' emphasis on
environmental concerns, thereby affecting their policy agendas and occasionally inducing changes.
Moreover, the public salience of environmental policy and climate change significantly influences voter
behavior and party orientation. The articles also investigate how non-democratic governments engage
with international environmental agreements and how social media participation, political structures,
and party policies shape voters’ responses to environmental issues across diverse electoral systems
(Abou-Chadi, 2016; Alvarez & Morrier, 2024; Bayer & Tafazzoli, 2024; Bene et al., 2022; Fagerholm,
2016; Furceri et al., 2023; Gibbons & Evans, 2023; Grant & Tilley, 2019; Han & Finke, 2023; Huckfeldt
& Sprague, 1992; Koger, 2009; Lichtin et al., 2023; Liith & Schaffer, 2022; Mazzoleni, 2009; McAllister
& bin Oslan, 2021; Meeks, 2023; Miragliotta, 2013; Otjes & Krouwel, 2023; Peeters & Coffé, 2024;
Piston et al., 2018; Pollex & Berker, 2024; Quoss et al., 2024; Riidig, 2012; Schworer, 2024; Seeberg
& Adams, 2024; Tonnesen et al., 2023; Trenchs et al., 2023; Whitley et al., 2023).

Under the theme of Electoral Incentives and Partisan Dynamics in Environmental Governance,
Cluster 3 examines how political party affiliation, electoral incentives, and lobbying influence
environmental policies and outcomes. Research indicates that Democratic governors and legislators
frequently implement more stringent pro-environmental legislation than their Republican counterparts,
consequently reducing pollution levels and increasing environmental expenditures. Notably, in closely
contested elections, electoral incentives motivate politicians to support environmental concerns before
voting. Furthermore, corporations strategically adjust their pollution abatement efforts based on the
governing parties. This cluster emphasizes the significance of party politics, elections, and lobbying in
shaping environmental policies and aligns with the Rational Choice Theory. It examines how politicians
and voters make strategic decisions based on electoral incentives, consistent with the rational actor
model (Beland & Boucher, 2015; Boyce & Nilsson, 1999; Chaudoin & Woon, 2018; Cooper et al., 2018;
Di Maria et al., 2024; Fredriksson et al., 2011; Gulen & Myers, 2024; Heitz et al., 2023; Innes & Mitra,
2015; Kahn & Matsusaka, 1997; Kim & Urpelainen, 2017; List & Sturm, 2006; Magontier et al., 2024;
McAlexander & Urpelainen, 2020; Meyer, 2019; Pacca et al., 2021; Ringquist & Dasse, 2004).

The studies in Cluster 4 examined the interrelationship between natural disasters, environmental
factors, and political behavior under the theme of Environmental Shocks and Electoral Dynamics. These
investigations analyze how natural disasters influence voting behavior, electoral outcomes, and political
engagement, with several studies focusing on how voters respond to politicians' environmental position-
taking during and after extreme weather events. Some studies have investigated the electoral
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consequences of environmental externalities, such as hydraulic fracturing and wind farm development,
while others have examined the relationship between natural disasters and support for green parties or
environmental legislation. Additionally, studies explore how gender affects environmentally virtuous
behavior, genetic variation in political participation, and how environmental factors, such as wind speed,
can influence vote choice (Baccini & Leemann, 2021; Baraldi et al., 2024; Birch, 2023a; Boomhower,
2024; Brace & Jewett A, 1995; Collingwood et al., 2024; Egli et al., 2022; Elliott et al., 2023; Fair et
al., 2017; Fowler et al., 2008; Guber, 2001; Hilbig & Riaz, 2024; Isaksson & Gren, 2024; Kronborg et
al., 2024; Liao & Junco, 2022; Menge et al., 2024; Mo et al., 2023; Zelin & Smith, 2023).

Cluster 5, The Tension Between Democracy and Environmentalism, examines the complex
relationship between democratic processes and environmental governance, highlighting the tension
between short-term electoral incentives and long-term objectives of environmental sustainability.
Multiple studies have demonstrated that elections frequently incentivize politicians to prioritize
immediate economic gains over environmental protection, resulting in increased deforestation and
relaxed regulations during competitive election periods, particularly in tropical and developing nations.
This tension is evident in democratic transitions, in which politicians exchange environmental goods for
electoral support, thereby undermining long-term sustainability. Conversely, other studies suggest that
democratic accountability can also encourage pro-environmental behavior, with incumbents limiting
environmental degradation to avoid voter disapproval, especially in non-OECD countries. The role of
political ideology is also crucial, as left-leaning governments are more likely to adopt stringent, long-
term climate policies, whereas centrist and right-wing parties tend to favor less ambitious, short-term
environmental measures. Furthermore, the resilience of industries such as renewable energy to political
shocks is examined, as evidenced in the aftermath of the 2016 US elections, where renewable energy
firms outside this country experienced significant financial losses due to the political shift. These studies
provide insights into persistent conflict within democracies, where brief election cycles and voter biases
frequently conflict with the necessity for progressive environmental policies, prompting inquiries about
democratic institutions' capacity to address global environmental issues in the long term (Aklin, 2018;
Birch, 2023b; Boly et al., 2023; Cazals & Sauquet, 2015; Cronert & Nyman, 2024; Gourley & Khamis,
2023; Martelli et al., 2018; Masyutina et al., 2023; Morpurgo et al., 2023; Ogami, 2024; Sanford, 2023;
Schulze, 2021; Stef & Ben Jabeur, 2023; Tawiah & Zakari, 2024; von Stein, 2022).

The Michigan School's emphasis on individual attitudes and beliefs is reflected in Cluster 6,
Understanding the Psychological Foundations of Environmentalist Political Behavior. In this cluster,
the relationships among personality traits, political opinions, and environmental factors influencing
democratic participation were investigated. Specifically, the studies examine how personality traits,
including those within the Big Five model—Openness, Conscientiousness, Extraversion,
Agreeableness, and Neuroticism—influence political choices, party affiliation, and attitudes towards
significant issues, including sustainability. For instance, low conscientiousness and openness predict
Green Party support, suggesting that voters' preferences for environmental policies are influenced by
personality. Research demonstrating how direct democratic settings and institutional factors can
mitigate the impact of traits such as agreeableness on party affiliation and electoral behavior reveals
another significant theme: the interaction between personality and political contexts. Concurrently,
research on the influence of political efficacy, whether genetically determined or environmentally
influenced on voter turnout and engagement emphasizes how an individual's sense of control may affect
their likelihood of voting. Voter knowledge and decision making are also significantly influenced by the
broader political context, including media coverage, campaign expenditure, and the structure of electoral
contests. As personality plays a crucial role in how individuals engage with political issues, particularly
in areas such as environmental sustainability and direct democracy, these documents demonstrate that
democratic participation is a complex interplay between individual traits, political settings, and
environmental stimuli (Ackermann & Freitag, 2015; Bakker & de Vreese, 2016; Bergan et al., 2022;
Bleidorn et al., 2024; Johnson & Rickard, 2017; Littvay et al., 2011; Nicholson, 2003; Settle et al., 2017;
Torres & Smith, 2018).
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Figure 16. Map of document clusters by bibliographic coupling

As illustrated in Figure 17, Clusters 3 and 5 have a strong correlation, largely based on
econometric estimations. Clusters 1 and 4 were centrally located. Cluster 4 exhibits the highest number
of interconnections with other clusters because it introduces a more global and cross-national
perspective than many traditional voting theories that often focus on single-country contexts. Cluster 2
exhibits a higher degree of independence than all other clusters, apart from Cluster 6. Collectively, the
clusters suggest a more complex model of voter decision-making than traditional theories. They indicate
that environmental voting behavior is influenced by a combination of ideological, psychological,
institutional, and contextual factors.
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Figure 17. Bibliographic coupling network of documents

5. Conclusion

In the post-war period, with the emergence of behavioralism in American political science,
studies on political and voting behaviors have become increasingly prominent. By the late 1980s, global
awareness of environmental issues had begun to increase, supported by influential reports from
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international organizations such as the United Nations. This heightened attention, coupled with
environmental degradation and climate change, led to the signing of binding agreements among member
states, significantly elevating the political profile and visibility of the Green Movement, whose origins
can be traced back to the 1960s. Concurrent with these developments, research on environmental voting
behavior has begun to gain prominence in the broader field of voting behavior studies. Nevertheless, it
is important to note that the dominant methodological individualist approach in this field relied heavily
on positivist nomothetic social sciences to achieve widespread consensus on quantifiable social
phenomena. This assertion was excessive, as "scientific" knowledge has undergone historical evolution
and the definition of universal truth has consistently shifted from one locus of power to
another(Konuralp, 2018).

In our research, we identified that the first study on environmental voting behavior in the Web
of Science database appeared in the early 1990s, reflecting growing academic interest in this subject.
This interest continues to increase over time. Electoral Studies, Environmental Politics, Review of Policy
Research, and Social Science Quarterly have been frequently published on this topic, with American
Journal of Political Science as a key reference point for many of the cited works in our dataset.

The United States produces the most research in this field, with noticeable growth in output
compared to other countries. The most prolific author is Johannes Urpelainen, a professor at the Johns
Hopkins University. The most frequently cited economists are John A. List and Daniel M. Sturm, whose
article, “Elections matter: Theory and evidence from environmental policy,” stands out as the most
highly cited publication in this dataset.

Based on a bibliographic coupling analysis that grouped articles with common references, we
identified six clusters of research. The first cluster of articles focuses on The Ideological Dynamics of
Environmental Voting, primarily addressing climate-change mitigation policies and challenging
climate-change skepticism. The second cluster, The Role of Environmental Politics in Shaping Political
Behavior, examines political party strategies and public engagement in environmental politics,
particularly in the European context and green parties. The third cluster, Electoral Incentives and
Partisan Dynamics in Environmental Governance, concentrates on political influence, environmental
regulations, air pollution abatement, and the Clean Water Act. The research primarily employed a
regression discontinuity design. Fourth, the research theme on Environmental Shocks and Electoral
Dynamics refers to extreme weather events, selective waste collection, and support for union
organizations.

In the fifth cluster, Tension Between Democracy and Environmentalism, numerous articles
discussed the issuance of building permits, typically utilizing panel datasets. According to the sixth
cluster's research on Understanding the Psychological Foundations of Environmentalist Political
Behavior, liberal democracy has reached a stalemate. This is because protecting the environment may
sometimes require extreme measures, like putting in place new taxes and bans, or even going after the
system of mass production and consumption that supports the current “welfare” system.

The literature on environmental voting behavior reveals that the influence of classical studies
on voter behavior is minimal. Despite the foundational works of the Michigan School, the Chicago
School, and Rational Choice Theory, which date back to the mid-20th century, their impact on the study
of environmental voting behavior has been notably limited. For instance, articles in our collection make
a mere 85 references to these classical works, with Rational Choice Theory, particularly its prospective
and retrospective voter behavior strands, receiving the most attention. This suggests that the field of
environmental voting behavior, which emerged in the 1990s, is distinctly dynamic, contemporary, and
innovative, drawing more heavily on modern approaches than on earlier theoretical frameworks.

However, along with this development, the literature also exhibits several gaps that merit
further attention. One critical issue is the limited geographical scope of existing research. Much of the
work in this field has focused on developed countries, particularly North America and Europe. This
leaves significant blind spots in understanding environmental voting behavior in the Global South,
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where the impacts of climate change are often more pronounced, and socio-political contexts differ
considerably. Addressing this imbalance offers an inclusive and global perspective.

Another limitation was the lack of interdisciplinary integration. While the field has benefitted
from insights into political science, sociology, and environmental studies, it could also be enriched by
greater interactions with disciplines such as psychology, economics, and communication studies. These
fields offer valuable perspectives that could deepen our understanding of the multifaceted factors that
influence environmental voting behavior.

The literature also tends to cluster around broad themes, leaving the nuances of specific
environmental issues under-explored. For example, how distinct concerns, such as pollution, climate
change, and biodiversity loss, influence voter preferences remain inadequately examined. Exploring
these dimensions will provide critical insights into the development of tailored and effective policies.

Methodologically, the field relies heavily on quantitative approaches, which, while valuable,
often fail to capture the complexity of environmental voting behavior. More sophisticated
methodological frameworks combining quantitative and qualitative methods are required. Techniques
such as interviews, case studies, and the integration of insights from behavioral economics and social
psychology could provide a richer and more comprehensive understanding of voter behavior.

Furthermore, most studies adopt a short-term perspective, limiting their ability to trace changes
in environmental voting behavior over time. Longitudinal research is essential to explore how shifts in
voter behavior correlate with political events, economic conditions, or environmental crises. Such
studies can offer critical insights into the stability and evolution of environmental voting patterns.

The impact of emerging technologies is underexplored. Social media and online platforms play
an increasingly significant role in shaping environmental discourse and influencing voting behavior.
However, few studies have examined how these technologies affect voter behavior, particularly in the
context of misinformation and the spread of online climate denialism. This gap is especially pronounced
in studies that focus on the negotiation of government interventions against environmental degradation
within liberal democratic frameworks. Research addressing these dynamics would provide crucial
insights into the interplay between digital media, environmental policies, and voter behavior.

Finally, the rise of right-wing populism poses unique challenges for environmental governance.
There is a growing need for studies exploring how stringent and sometimes interventionist measures to
combat environmental degradation are debated in a popular-democratic context. Such research could
illuminate how environmental policies are contested and shaped by broader political ideologies, thus
offering valuable contributions to environmental studies and contemporary governance.
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Ozet: Gol sedimanlar tiim Diinya’da gegmis iklim ve cevresel degisimleri takip etmek icin kullanilan giivenilir dogal
argivlerden biridir. Anadolu ve Orta Asya’da Geg Buzul ve Holosen donemi boyunca gergeklesmis ¢evresel ve iklim
degisimleri hem insanlik i¢in biiyiik bir adim olan Neolitik yasam bigimine gecisin nedenlerini hem de Anadolu’da
kurulan erken medeniyetlerin izlerini anlamamiza yardimct olabilir.

Bu amacgla, bu ¢alismada ¢ok sayida ve genig hacimde géllere ve Diinya’'min en eski antik yerlesimlerine sahip
Anadolu ve Orta Asya’da daha once yayinlanmis paleolimnolojik ¢alismalardan elde edilen ge¢mis iklimsel ve
cevresel degisimleri karsilastirip olasi insan hareketlerine (go¢lere) neden olup olamayacag tartisilacaktir. Bugiine
kadar kesfedilmis genetik yakinlik iliskilerinin 1s1ginda bunlar yorumlanacaktir.

Anahtar kelimeler: Paleoiklim, Paleolimnoloji, Insan gégleri, Genetik yakinlik, Anadolu, Orta Asya

Abstract: Lake sediments are one of the reliable natural archives used to track past environmental and climate
changes all over the world. Environmental and climate changes during Late Glacial and the Holocene periods both
in Anatolia and Central Asia can help us to understand both the reasons of the transition to the Neolithic lifestyle,
which was a big step for humanity, and the traces of early civilizations established in Anatolia.

For this purpose, in this study, we will compare the past climatic and environmental changes obtained from
previously published paleolimnological studies both in Anatolia and Central Asia, which have numerous and large
lakes and the oldest ancient settlements in the world, and discuss whether they could have caused possible human
movements (migrations). These will be interpreted in the light of genetic relatedness relationships discovered up to
now.

Keywords: Paleoclimate, Paleolimnology, Human migrations, Genetic relatedness, Anatolia, Central Asia

1. Giris

G0l sedimanlar1 (dip ¢amuru) gecmis gevresel ve iklimsel degisimleri kaydeden birkag dogal
arsivden (okyanus sedimanlari, buzul karotlari, magara birikintileri (sarkat, dikit ve siitunlar), agac yas
halkalar1 vb.) biridir. Ozellikle de son birkag on bin yil boyunca yiizer yillik, onar yillik veya yillik
degisimleri takip etmek istiyorsak g6l sedimanlari iyi bir dogal arsivdir (Bradley, 1985). Giincel
limnolojinin (g6l ve nehirleri ¢alisan bilim dali) ilgilendigi benzer ¢evresel problemleri (6trofikasyon
ve asidifikasyon vb.) zamansal ve birincil arastirma materyali olarak gol sedimanini kullanarak ¢aligan
bilim dalina paleolimnoloji denir (Smol, 2008). Biyolojik indikatorlerin ekolojik karakteristiklerinin
zaman igerisinde degismeyecegi kabullenmesi altinda sedimanda korunan biyolojik indikatorler
(diyatom silika hiicre duvarlari, Cladocera kitin abdomen ve kafa parcalari, ostrakod kalsiyum karbonat
kabuklar1 vb.) gecmis c¢evresel kosullari yeniden insa etmek igin kullanilirlar (Smol, 2008).
Paleolimnolojik indikatdrler aym1 zamanda fiziksel (sedimantolojik; partikiil boyut analizi vb.) ve
jeokimyasal indikatorleri (iz metal ve kararli izotop oranlar analizleri vb.) de igerir. Paleolimnoloji
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yukarida bahsettigim zaman dilimleri icerisinde hem ge¢mis gevresel durumu (goliin gegmisteki
ekolojisi ve/veya gol ekosistemine antropojenik etkiler vs.) hem de ge¢mis iklimi takip etmemizi saglar
(Sekeryapan, 2021).

Neyse ki hem Anadolu hem de Orta Asya ¢ok sayida ve hatta biiyiik hacimde gollere sahiptir
(Sekil 1) ve bu goller son birkag on yildir paleolimnolojik olarak da iyi galistlmgtir. ilerleyen
boliimlerde bu gollerin sediman arsivlerinin bize Ge¢ Buzul ¢ag1 ve Holosen boyunca gevresel degisim
ve iklim hakkinda ne sdylediginden bahsedilecektir. Bahsi gecen zaman dilimi ayni1 zamanda modern
insanin (Homo sapiens L.) hem avci toplayict yasam bigiminden, bitki ve hayvanlar1 evcillestirdigi
yerlesik hayat bi¢cimine gecisini, hem de bunun ardindan tarih ncesi ¢ok sayida insan hareketleri (go¢ii)
ile medeniyetlerin kurulus ve yikilislarini igermektedir. Tiim bu kiiltiirel degisimlerin diinyada en erken
gerceklestigi yerler Anadolu ve Orta Asya’dir. Bunlarin s6z konusu ge¢mis iklim ve cevresel
degisimlerle ilgili olabilecegi bir aragtirma sorusudur.

Bu ¢alismada, Orta Asya ve Anadolu’da konumlanan daha once yaymlanmis g6l sedimanlari
arsivlerinden elde edilen gecmis iklimsel ve ¢evresel degisimler karsilastirilip olasi insan hareketlerine
neden olup olamayacagi ve bunun var olan genetik yakinlik iligkileri ile aciklanip agiklanamayacagi
tartisilacaktir.

20°E 30°E 40°E 50°E 60°E Z07E a0"E 40°E 100°E 110°E 120°E

Sekil 1. Orta Asya ve Anadolu’yu da icerir sekilde Avrasya’nin biiyiik bir kismini ve buradaki ¢ok sayida gol ve nehirleri
gosterir fiziki harita. Sekil GeoMapApp (www.geomapapp.org) / CC BY ile yapilmistir. A¢ik mavi renk golleri, koyu mavi ise
nehirleri gostermektedir. Aral Golii’niin eski hali ayrica siyah ile belirtilmistir. 1. Aral Goli, 2. Balkas Gold, 3. Issik Goli, 4.
Karakul Goli, 5. Baykal Golii, 6. Qinghai Golii.

2. Orta Asya’da Gec¢ Buzul Cagr’’ndan Giiniimiize Paleoiklimsel ve Paleocgevresel
Degisimler

Orta Asya ¢ok sayida ve benzer enlemlerde konumlanan endoreik (terminal; kapali havza) gol

(Aral, Balkasg, Karakul, Issik, Qinghai Golii vb.) icermektedir. Bu gollerde hidroloji (su dengesi), suyun

varligi cogunlukla buharlasma/yagis oranina bagimli oldugu i¢in bu goéller hem iklimin kurak oldugu

donemlerde kuruma ihtimaline karsi en hassas olan goéllerdir hem de sediman kayitlarindan elde edilen

su seviyesi degisimleri gegmis iklimi isaret eder; kurak donemler kolaylikla tespit edilebilir. Bu goller
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arasinda, bugiine kadar hem ¢ok ¢alisilmis, hem de antropojenik etkiye de baglh olarak dikkat ¢ekici bir
sekilde kuruma riski ile kars1 karsiya olan Aral Goli’diir.

Yaklasik 2 milyonluk tarihe sahip ve eskiden diinyanin dérdiincii en genis i¢ suyu olan Aral
Goli’nde su seviyesi gectigimiz 50 yilda, insan etkisi yiiziinden dramatik bir sekilde diismiistiir (Boomer
vd., 2000). Bu durum bir ¢evre krizi halini almigtir. Golde su seviyesinin diismesinin baslica nedeni onu
besleyen iki ana nehirden biiyilk miktarda suyun, pamuk tarlalarini sulamak igin siirekli olarak
¢ekilmesidir (Boomer vd., 2000). Pliosen’de karasal bir 6zellik tasiyan Aral Havzasi Karadeniz ve Hazar
Denizi’'nden gelen sularla biiylik ihtimalle yaklagik 3 milyon ve 1 milyon yil oncelerinde birlesti;
Pleistosen’in biiyiik bir boliimiinde ise havzanin Karadeniz ve Hazar ile baglantis1 kesildi (Boomer vd.,
2000). Goliin Holosen boyunca hikayesi ise bolgesel iklim degisimi ve iliskili drenaj sisteminin geligimi
ile degisiklik gostermistir (Boomer vd., 2000). Holosen ortalarinda giiniimiizden yaklasik 5 bin yil 6nce
en yiiksek seviyelerine ulagsmis golde giiniimiizden yaklasik 4500 yil oncesi ile beraber su seviyesi
giderek diismiis; giiniimiizdekine yakin en diisilk su seviyeleri ise milattan sonra 4. yy’da ve
giintimiizden yaklagik 10000 y1l 6nce goriilmiistiir (Boomer vd., 2000).

Son 2000 yi1l boyunca, Kazakistan’daki Balkas Goli’'nde de ¢ogu Aral Golii’ndekilerle ayn
doneme ait bir¢ok diisiik gol seviyeleri saptanmigtir (Chiba vd., 2016).

Kirgizistan’daki Issik Golii’'nde Holosen dncesi su seviyesi ¢ok daha yiiksek olmus olmalidir
(Ricketts vd., 2001). Issik Golii sedimaninda korunan bir ostrakod tiirii olan Candona neglecta kabuklari
tizerindeki kararli oksijen izotopu oranlarina gore bolgede Holosen’in basindaki gorece yagish iklim
sartlar1 Holosen’in sonuna dogru yerini daha kurak iklim kosullarina terk ediyor (Ricketts vd., 2001).
Kurak kosullara bu gecis 6zellikle giliniimiizden 6900 ve 4900 kalibre edilmis yillar 6nce barizdir
(Ricketts vd., 2001).

Issik Goli’ne ¢ok uzak olmayan Son Kol Golii’nde ise ostrakod ve diyatom tabanli aragtirmalara
gore, glinlimiizden yaklasik 6 bin ila 5 bin y1l 6ncesi arasi1 soguk ve kurak kosullarin hakim oldugu, takip
eden gec Holosen boyunca da daha yagish ve kurak donemlerin birbirini takip ettigi gdzlemlenmistir
(Schwarz vd., 2017).

Tacikistan’da bulunan Karakul Go6lii yaklasik giiniimiizden 3500 kalibre edilmis yil 6nce daha
soguk ve kurak kosullardaydi (Mischke vd., 2010).

Qinghai Golii sedimaninda korunan Eucypris inflata ya da Limnocythere inopinata kabuklari
tizerindeki kararli oksijen izotopu oranlar1 Ge¢ Buzul’dan giinltimiize Asya muson sistemi ile tanimlanan
buharlasma/yagis biitcesini yeniden insa etmek i¢in kullanilmis ve buna gore de giiniimiizden yaklasik
10,800 yil 6ncesinden birkag yiizyil sonra muson yagislarindaki azalmanin takip eden kurak donemi
yarattigi one sirilmistiir (Lister vd., 1991). Holosen boyunca da artan ve azalan gol seviyeleri
gorlilmistiir (Lister vd., 1991). Liu vd. (2014)’e gore, Qinghai Gdélii’ndeki 1liman ve yagisli donemler
yaz muson sisteminin giiclenmesi ile iligkilidir. Son Buzul Maksimumu, Gen¢ Dryas’1 da igerecek
sekilde soguk ve kurak iken, Holosen’in basi yaz musonunun giiclenmesi ile iliskili olarak daha yagish
fakat kararsiz bir iklime sahipti; orta Holosen ise daha kurakti (Liu vd., 2014). Gol, ge¢ Holosen’de ise
birkag ani iklim degisimi olay1 yasamistir (Wang vd., 2023).

Baykal golii diinyanin en 6nemli gollerinden biri oldugu i¢in (diinyanin en eski ve en derin golii)
Sekil 1’de belirtilmis olsa da, Avrasya’nin yiiksek enlemlerinde konumlandig: i¢in burada tartigilan
goller arasinda yer almamustir. Bu gole iliskin ¢ok sayida paleoiklimsel ve paleocevresel ¢alisma vardir
(6rnegin, Mackay, 2007). Yoriingesel degisimlerle iligkili gegmis iklim degisimlerinin (Milankovitch
dongiileri) izleri, Baykal Golii sedimaninda izlenebilir (Kashiwaya vd., 2001; Mackay, 2007).

Holosen’in basinda, Ozellikle Orta Asya’daki yiiksek diizliiklerde konumlanan goller buzul
erimesine bagl yeterince tath su girdisine sahiptirler (Ricketts vd., 2001). Fakat ardindan, Holosen
boyunca 1sinma, kurak kosullar yaratmis olmalidir. Bélgedeki Holosen’in basindaki daha nemli iklim
kosullar1 Hint ve Asya yaz musonlarinin gii¢clenmesiyle; ardindan Holosen ortalarindaki kurak kosullar
ise bunlarin zayiflamasi ile iliskilendirilmektedir (Ricketts vd., 2001).
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3. Orta Asya’daki Ge¢ Buzul’dan Giiniimiize Paleoiklimsel ve Paleocevresel
Degisimlerin Anadolu’dakilerle karsilastirilmasi

Paleolimnolojik ¢alismalar Anadolu’da yaklasik son otuz yildir yogunluk kazanmistir. Ozellikle
basta i¢c Anadolu’daki goller olmak iizere, daha cok eski Neolitik yerlesim yerlerine yakin olan géller
calistimistir. ¢ Anadolu da tipki Orta Asya gibi ¢cok sayida endoreik gol igerir.

Gilineydogu Anadolu’da, Saglik Ovasi’nda iklim Geng Dryas doneminin basinda serin ve yagisli;
sonunda ise serin ve kurak idi (Sekeryapan vd., 2020). Gobeklitepe’nin kurulusu (Schmidt, 2010) Geng
Dryas’in sonuna rastlamakta; yani Gobeklitepe’yi kuran eski insanlar buray1r Geng¢ Dryas’in bu soguk
ve kurak doneminde insa etmis olmalilardir (Sekeryapan, 2022). Ardindan, Holosen’in gérece daha
tliman iklimi ile beraber bolgede Neolitik (Canak Comleksiz Neolitik A) baslamaktadir. Giineydogu
Anadolu’da, Saglik Ovasi’nda erken Holosen boyunca yagish (glinlimiizden yaklasik 8300 kalibre
edilmis yil 6nce) ve kurak (giliniimiizden yaklagik 7550 kalibre edilmis y1l 6nce) donemler goriildii
(Sekeryapan vd., 2020). Erken Holosen’de giiniimiizden yaklasik 7550 kalibre edilmis yil once
gozlemlenen bu kurak donem, bdlgede Seramik Neolitik’in (Canak Comlekli Neolitik) basina rastlar.
Bolgedeki diger paleolimnolojik kayitlara gére de, Anadolu’da erken Holosen boyunca iklim yagisl ve
iliman (Roberts vd., 2001; Wick, 2003), Holosen’in ortasinda ise kurak idi (Roberts vd., 2001).

Orta Asya’da da erken Holosen’de iklim nemli ve yagisli; yani tath su kaynagi bol (Ricketts vd.,
2001; Lister vd., 1991; Rhodes vd., 1996; Liu vd., 2014); Holosen ortasinda ise iklimde, daha kurak
kosullara dogru bariz bir gegis olmustur (Ricketts vd., 2001; Lister vd., 1991; Rhodes vd., 1996; Liu vd.,
2014).

4. Antik insan Gécleri

Jared Diamond (1997), Avrasya kitasinin ayni enlemler boyunca uzunlamasina yapisi sayesinde
(boylelikle benzer iklimler goriilebiliyor) ilk Anadolu’da ve Asya’da ortaya ¢ikan tarimin Avrupa
kitasma kadar dagilabildigini sdylemistir. Bu durum insan goglerinin de temeli olabilir. Insan yerlesik
hayata gectiginden beri antik kentlerini ve hatta giiniimiiz sehirlerini hep yasamak i¢in ihtiyaci olan tath
su kenarlarina kurar. Bu ylizden, benzer iklim bolgeleri arasinda, tath su kitligina bagh durumlar insan
hareketlerini sekillendirmis olabilir.

Ic Anadolu’daki erken Holosen Neolitik donem (Canak Comleksiz Neolitik) insani
Epipaleolitik avci toplayici atalariin soyundan geliyordu (Feldman vd., 2019). I¢ Anadolu’da Aseramik
donem (Canak Comleksiz Neolitik) insan popiilasyonlar1 (milattan 6nce 8. binyil), Seramik dénem insan
popiilasyonlarina (milattan 6nce 7. binyil) gore popiilasyon i¢i daha az genetik cesitlilige sahip; yiyecek
iriin yetistiriciligine dayanan ve insanlarin daha genis alanlarda yasamaya basladigi Seramik donem,
biiyiik olasilikla giineyden ve dogudan gelen gen akisi kaynakli (Yaka vd., 2021), artan insan hareketleri
ile de ayn1 doneme rastlamaktadir (Yaka vd., 2021; Kiling vd., 2016). I¢ ve Bat1 Anadolu’da yaklasik
olarak milattan 7,500 ve 6,500 kalibre edilmis yillar1 6nce (giiniimiizden yaklasik 9500 ve 8500 kalibre
edilmis yillar1 6nce) civarinda, buradaki insan popiilasyonlariin biiyiimesine ve karigimina neden olan,
giineyden ve dogudan bir gen akisi oldugu diisiiniilmektedir (Kiling vd., 2017; Feldman vd., 2019; Yaka
vd., 2021). Giiniimiizden 8300 kalibre edilmis y1l 6nce Giineydogu Anadolu’da iklimin yagisl oldugunu
paleolimnolojik calismadan biliyoruz (Sekeryapan vd., 2020). Dolayisi ile Epipaleolitik donemden beri
var olan genetik olarak ¢ok benzer veya aymi insanlarin (Feldman vd., 2019) Aseramik Neolitik ile
Seramik Neolitik olarak tanimladigimiz donemler arasi (milattan 6nce 7,500 ve 6,500 kalibre edilmis
yillar1 6nce) (Yaka vd., 2021) popiilasyonlarina gliney ve dogudan gergeklesen gen akisi ve buna bagl
popiilasyon biiyiimesi ve genetik karisim gergeklesmistir (Kiling vd., 2017; Feldman vd., 2019; Yaka
vd., 2021). Dolayist ile acaba halihazirda iliman ve yagish bir iklime sahip Anadolu’da (Sekeryapan vd.,
2020; Roberts vd., 2001; Wick, 2003) Seramik Neolitik donemin baslamasinda buraya gerceklesen bir
insan gogiiniin de rolii olmus mudur? Ya da bu gé¢ Seramik Neolitik donem artan besin iiretimi ve
bunun gereklilikleri olarak ¢ok sayida insanin bir arada yasama olasiliginin artmas1 ve artan insan giicii
ihtiyact sonucu mudur?

Stimer Orta Asya baglantist daha once literatlirde bahsedilmistir (C1g, 2022a (s. 90-91); Parlak,
2005 (s. 95)). Turkler ile Siimerler 6zdes bir dil, 6zdes destanlar ve dolayisi ile 6zdes bir kiiltiire sahiptir
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der Muazzez Ilmiye C1§ (C1g, 2022a; 2022b). C1g (2022a, 5.98)’a gore Siimerler ve Siimerlilerin ilk
gbgenlerinin Mezopotamya’ya gelisleri giiniimiizden yaklasik 6000 ve 7900 yil 6ncedir. Kirgizistan’da
konumlanan Issik Golii’nde (Ricketts vd., 2001; Schwarz vd., 2017) ve Anadolu’da Saglik ovasinda
(Sekeryapan vd., 2020) yapilan ¢calimalar bu tarihlerde her ikisinde de kurak kosullar1 gosteriyor.

Hem Siimerlerdeki Samanlik (Samanligin Siimerler’e kadar gitmesi) (C1g, 2022a, s. 43) kiltiirii
hem de Gobeklitepe ve Kortiktepe’deki samanik 6geler (Schmidt, 2010; Miyake, 2013; Benz ve Bauer,
2015; Ozkaya ve Cosku, 2015) bu kiiltiirler ile Orta Asya, yani Tiirkler arasindaki baglantiy1 gésteriyor
olabilir. Tiirkmenistan Altintepe ile Mezopotamya’da (Stimerliler kral mezarlarinda) bulunan ilk tarim
faaliyetlerinin sembolii olan boga baslar1 ¢ok benzerlik gosterir (Cig 2022a s. 94-95). Ve bu da Orta
Asya’dan Anadolu’ya bir gociin ¢ok daha dnce, belki de Geng Dryas iklimsel olay1 sirasinda veya
oncesinde olmus olabilecegini igaret ediyor olabilir mi? Gobeklitepe glinlimiizden yaklasik kalibre 12
000 ila 11 000 y1l dnceye tarihlenmektedir (Schmidt, 2010). Geng Dryas’in basinda (giiniimiizden 12
820 kalibre edilmis yil 6nce), Gobeklitepe’ye sadece 200 km uzaklikta, Giineydogu Anadolu’da iklimin
yagisl, sonunda (giiniimiizden 11 850 kalibre edilmis yi1l dnce) ise daha kurak oldugunu biliyoruz
(Sekeryapan vd., 2020). Dolayisi ile acaba Mezopotamya’da insanin avci toplayiciliktan yerlesik (ve
ciftci) hayata gegisinin nedeni bu bolgede olusmus ¢evresel ve iklimsel bir degisim ve buna bagli olarak
bu dénemde buraya tarim bilgisine sahip bir grup insanin gocii olabilir mi? Diinya’da en eski antik
yerlesim yerleri Orta Asya’da ve Mezopotamya’dadir. Gobeklitepe’deki insan Geng Dryas’
deneyimlemis olmalidir (Sekeryapan, 2022). Gobeklitepe’nin, heniiz ortam sartlar1 Holosen’in gdrece
kararli 1liman iklim kosullarinda degil iken, bir grup insan tarafindan inga edilmis olmasi da bu tezi
destekleyebilir. Belki de insan bu bilgiye sahipti; ancak tarim yapacak sartlar (iklimsel kosullar) heniiz
ortada yoktu.

Orta Asya’dan bir insan gogii s6z konusu ise bu biiyiik olasilikla yiliksek Orta ve Gilineydogu
Toros siradaglar1 yoluyla olacaktir. Ge¢ Pleistosen’den beri Anadolu, modern insanin go¢ yollar
iizerindedir (Bar-Yosef ve Cohen, 2001).

5. Giincel Popiilasyon Yakinlik lliskileri ve Antik DNA Kayitlar1 Bulgular

Tarim ve hayvanciligin kesfinin Anadolu’dan Avrasya boyunca once dogu, sonra orta ve
ardindan bati Avrupa’ya, Yakin Dogu’dan Neolitik’i baslatan ilk ¢ift¢i insanlarin gdgii ile mi oldugu
(Ammerman ve Cavalli-Sforza, 1971; Chikhi vd., 2002) yoksa bilginin mi tasindigi (Whittle, 1996;
Zvelebil, 2000) sorusu hala cevaplanmay1 bekleyen bir sorudur. Bunun cevabi hem giincel topluluklarin
genetik yakinlik hesaplamalar1 hem de arkeolojik yerlesim yerlerindeki kalintilardan antik DNA
karsilagtirmalari ile hala verilmeye ¢aligilmaktadir. Anadolu bu olas1 insan hareketlerinin tam ortasinda
yer alir.

Giincel popiilasyon genetigi arastirmalarina gore Anadolu’da yasayan insanlar, Balkan
popiilasyonlar ile yliksek genetik benzerlige sahip (Sekeryapan, 2005; Berkman vd., 2008) iken,
bunlarda Balkanlara kiyasla, Orta Asya genetik etkisi ise otozomal ve Y kromozomunda yaklagik %13
civarindadir (Berkman vd., 2008; Cinnioglu vd., 2004). Anadolu Balkan genetik benzerliginin nedenleri
Epipaleolitik’ten beri ve Neolitik boyunca da (Kiling vd., 2016) Anadolu’dan Avrupa’ya insan
hareketleri olabilir. Giinlimiiz popiilasyonundaki bu %13’liikk Orta Asya genetik etkisi (Berkman vd.,
2008; Cinnioglu vd., 2004) ise acaba hangi zamanlardaki insan hareketlerinin sonucudur? Anadolu’da
Epipaleolitik ve Aseramik Neolitik donem arasinda hem arkeolojik (Baird, 2012; Diiring, 2011) hem de
genetik olarak bir siireklilik vardir (Feldman vd., 2019). Seramik Neolitik dénem ile bu degisiyor
(Feldman vd., 2019; Yaka vd., 2021). Dolayisi, ile Anadolu’da Neolitiklesmenin ilki kiiltiirel etkilesim
(Lazaridis vd., 2016); ikincisi ise gen akisi yliziinden olmus olabilir (Kiling vd., 2017).

6. Sonuc¢

Orta Asya’daki, yukarida bahsedilen biitiin goller endoreik gollerdir ve karasal iklimin hakim
oldugu bolgelerde konumlaniyorlar. Alpin bélgede konumlananlar yilin alti ayin1 buzla kaplh gegiriyor
(Mischke vd., 2010). Issik Golii ise ac1 gol suyu kosullarindan dolay1 buzla kapli olmuyor (Ricketts vd.,
2001).
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Anadolu Paleolitik’ten beri modern insanin (Homo sapiens) Afrika, Asya ve Avrupa arasindaki
goclerine taniklik etmistir (Bar-Yosef ve Cohen, 2001). Dolayisi ile bu sirada, Anadolu’da insanlar
arasinda yiiksek oranda genetik karisma da gergeklesmistir (Kars vd., 2021). I¢ Anadolu’da erken
Neolitik insan popiilasyonlar1 bolgede daha oOnce yasamis Epipaleolitik (avci-toplayici) insan
popiilasyonlarinin soyundan gelmekteydi (Feldman vd., 2019). Geg¢ Pleistosen’in sonunda ise
Anadolu’daki bu erken Neolitik insan popiilasyonlarina Kafkaslar’dan ve kuzey Levant’tan olmak lizere
iki bariz gen akis1 gergeklesmistir (Kiling vd., 2016; Kiling vd., 2017; Feldman vd., 2019; Yaka vd.,
2021). Bu gen akis1 daha sonra da ge¢ Neolitik, Kalkolitik ve erken Bronz ¢aglarinda devam etmistir
(Skourtanioti vd., 2020). Aym1 zamanda erken Neolitik’ten baglayarak, ge¢ Neolitik boyunca
Anadolu’dan Avrupa’ya da insan gogleri devam etmistir (Richards vd. 2000). Bu giiniimiiz Anadolu
insan genomunun Avrupa ile yakin iligkili olmasinin da kanitidir (Kars vd., 2021).

Orta Asya’da modern insanin varlig1 yaklasik 45 bin yil 6ncesine dayaniyor (Zhang vd., 2018;
Ge vd., 2024). Orta Asya’daki ilk yerlesim yerleri de yiiksek diizliiklerde konumlaniyor (Meyer vd.,
2017). Orta Asya’dan bir insan goc¢ii s6z konusu ise bu biiyiik olasilikla Toros Daglari yoluyla olmus
olacaktir. Bu sekilde bir gé¢ Anadolu’nun dogusu iizerinden gerceklemis ve insanlar i¢ Anadolu’daki
Toroslar boyunca yayilmig olmalidir. Dogu Anadolu’da Agr1 ve Mezopotamya arasindaki obsidyen
ticareti (Chataigner vd., 1998) buna bir kanit olabilir; bu insanlar birbirlerini taniyorlardi.

Hem Anadolu hem de Orta Asya’da Holosen’in bagindaki 1liman, yagish iklim, Geng¢ Dryas’in
soguk ve kurak ikliminden sonra, buralarda ¢iftgilik faaliyetlerini desteklemis olabilir. Aseramik ve
Seramik Neolitik donemler arasi (ikisini de igerecek sekilde), yaklagik giiniimiizden 9500-8500 kalibre
edilmis y1l dnce i¢ ve bat1 Anadolu’ya dogudan ve giineyden genetik gesitliligi arttiran insan hareketleri
olmustur (Kiling vd., 2016; Kiling vd., 2017; Feldman vd., 2019; Yaka vd., 2021).

Orta Asya’nin yiiksek diizliiklerinde yasayan insanlar Holosen basinda buzul erimelerine bagl
olarak yeterli tatli su kaynagina sahip olmus olmalilar (Ricketts vd., 2001). Eger bir gé¢ s6z konusu ise
kurak donemler bunu tetiklemis olmalidir. Bélgede iklimi kaydeden dogal arsivlere bakarsak, bunu da
Issik Golii’nde oldugu gibi gliniimiizden 6900 ve 4900 kalibre edilmis yil 6nceki kurak doneme gegis
vb. (Ricketts vd., 2001) Holosen ortalarindan itibaren aramak gerekir (Lister vd., 1991; Rhodes vd.,
1996; Herzschuh, 2006; Liu vd., 2014; Yu vd., 2013; Wang vd., 2020). Holosen ortasindaki bu daha
kurak kosullara gegis degisik arsivlerde Issik Golii’'nde de oldugu gibi yaklagik 7 bin ila 5 bin y1l 6ncesi
arast oldugu gibi (Ricketts vd., 2001; Yu vd., 2013), biraz daha geg yaklasik 6 bin y1l 6nce baglamig da
olabiliyor (Wang vd., 2020). Jacobson vd. (2024) ise giiniimiizden yaklasik 7250-6650 yil 6nce Ege
Bolgesi’nde benzer bir kurak donemi bati Anadolu’dan gélleri de igeren orneklem grubunda
vurguluyorlar.

Orta Asya’daki gol arsivlerinde gozlenen bu kurak donemler, antik DNA calismalarinda
Aseramik ile Seramik dénem Neolitik’i arasinda i¢ Anadolu’ya dogu ve giineyden oldugu &ne siiriilen
gen akisinin oldugu diisiiniilen tarihten (Yaka vd., 2021) ¢ok daha geg bir zamana rastlamaktadir. Fakat
antik DNA ¢aligmalar1 Seramik Neolitik donem ve sonrasini heniiz icermemektedir. Iklim kaynakli
insan gocleri Anadolu’ya ne zaman ya da zamanlarda olmus olabilir? Ve bu Anadolu’da Seramik
Neolitik’in ortaya ¢ikmasina neden olmus olabilir mi?

Anadolu’da Geng Dryas’m sonundaki kurak ve soguk kosullar (Sekeryapan vd., 2020),
Holosen’in basinda yerini yagislt ve iliman iklim sartlarina birakirken (Sekeryapan vd., 2020; Roberts
vd., 2001; Wick, 2003), antik DNA ¢alismalarina gére Anadolu’ya Seramik Neolitik donemin basinda
dogu ve gilineyden gen akis1 ve buna bagh olarak da popiilasyon biiyiimesi ve genetik karigim oldugu
diistintiliiyor (Kiling vd., 2017; Feldman vd., 2019; Yaka vd., 2021). Holosen basindaki iliman ve
yagisin bol oldugu kosullar bolgeye bir insan hareketini desteklemis olabilir. Daha sonra giliniimiizden
7550 kalibre edilmis y1l 6nce (Sekeryapan vd., 2020) ve orta Holosen boyunca Anadolu’da iklimde
kurak donemler gozlemleniyor (Roberts vd., 2001; Wick, 2003). Anadolu’da Kalkolitik dénemin
basinda ortaya ¢ikan bu kurak kosullar, bir grup insani yeni tarim arazileri bulmak i¢in daha batiya
yonlendirmis de olabilir. Her ne kadar Holosen ortasindaki kurak doneme ek olarak Qinghai Goli
sedimani kaydina gore glinlimiizden yaklasik 10,800 yil dncesinde de musondaki zayiflamaya bagh
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olarak bdlgenin kurak bir donem deneyimledigi 6ne siiriilmiis olsa da (Lister vd., 1991), Orta Asya’da
asil kurak dénemler orta Holosen’de goriilmiistiir (Liu vd., 2014; Ricketts vd., 2001; Schwarz vd., 2017).

Bu ¢alisgmada one siiriilenler bu konuyla ilgili en erken fikirlerdir; bu konu daha detayli
arasgtirtlmaya devam edecektir. Orta Asya’daki arkeolojik kazilarin artmasi1 ve buradan elde edilen antik
DNA arastirmalarmin sonuglarinin I¢ Anadolu ve Mezopotamya eski yerlesim yerlerinden elde edilenler
ile karsilagtirilmasi ayrica ilerleyen zamanlarda dogal arsivlerde insan etkilerinin (zamansal olarak) de
ortaya ¢ikarilmasi bolgeden Anadolu’ya erken insan goglerinin olup olmadig1 sorusunu cevaplamaya
yardimci olacaktir. Eger var ise, yukarida da belirtildigi gibi bu gdg¢lerin ne zaman ve neden olmus
olabilecegine dair detaylar1 ise bize yine bolgedeki dogal arsivlerden elde edilen ge¢mis iklim ve
cevresel degisim kayitlar1 sdyleyecektir.
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MAKALE KABUL KOSULLARI VE YAZIM KURALLARI

KAPSAM

Dergide ¢evrebilimleri alaninda yapilmig 6zgiin arastirmalar ve derlemelerden (tarama yazilari)
olusan "Denetimli Makaleler"in yamsira "Aragtirma Notlar1", "Konferans Notlar1", "Kitap
Tanitim1"ve yabanci dilde yayimlanmis olan 6zgiin arastirmalarin "Ceviriler"i yayimlanir.
Dergide yayinlanacak eserler Tiirkge ya da Ingilizce olarak yazilabilir.

SUREC

Dergiye gelen eserin basimi o6ncesinde hakem goriisleri alinir. Gonderilen makalenin dergide
yayinlanabilmesi i¢in Editorler Kurulu tarafindan hem bilimsel igerik, hem de sekil bakimindan
uygun goriilmesi ve hakemler tarafindan kabul edilmesi gerekir. Yayinlanmasi uygun
bulunmayan eser yazarina/yazarlarina geri gonderilir.

Dergide yayimlanacak eserin daha once hic¢bir yayin organinda yaymnlanmamis ya da yayin
hakkinin verilmemis olmasi gerekir. Buna iliskin yazili bildirim, makale ile gonderilmelidir.
Eser, Microsoft Word programinda hazirlanarak Dergipark sistemi lizerinden ¢evrimici olarak
yiklenmelidir (https://dergipark.org.tr/aucevrebilim).

YAZIM KURALLARI

Makale Microsoft Word programinin yeni versiyonunda, A4 normunda, sayfa kenar bosluklar
ist 3cm, sol 2,5cm, sag 2,5cm, alt 4cm olarak ayarlanarak, 11 punto Times New Roman
karakteri ile, tek satir araligi kullanarak ve iki yana yash olarak hazirlanmali, paragraf arasi
verilmemeli, paragraflarda ilk satir girintisi ise 1.25cm olarak yazilmali, metin igerisinde tablo
ve sekiller dahil koyu karakterlere yer verilmemeli, sekil, ¢izelgeler ve Kaynaklar boliimii dahil
20 sayfay1 gegmemelidir.

Eser baslig1 bas harfleri biiyiik, ortalanarak koyu (bold) ve 14 punto, yazar adlar1 12 punto, Ozet
ve Abstract iki yana yasl1 9 punto ile yazilmalidir.

Yazar adi/adlar1 agik olarak yazilmali, tinvan kullanilmamali, adres bilgileri 11 punto ve italik
olacak sekilde bir alt satirda yer almalidir. Baslik ile yazar isimleri arasinda 1,5 satir aralig
bulunmalidir. Iki ya da daha fazla yazarli makalelerde, yazarlarin soyadlari iizerine rakam
konularak, adres bilgileri alt satirda ve tek satir boslugu birakilarak yer almalidir.

Yapilan ¢aligma bir kurum/kurulus tarafindan desteklenmis ya da doktora/yiliksek lisans
tezinden hazirlanmuis ise, basliga yildiz koyularak ilk sayfanin altina dip not olarak verilmelidir.
Ozgﬁn arastirmalar; Ozet, Abstract, Giris, Materyal ve Yontem, Bulgular, Tartigma, Sonug,
Tesekkiir (gerekirse), Kaynaklar seklinde diizenlenmelidir. Derlemeler Giris, uygun bagliklar
altinda Ana Metin ve Sonuglar olmak tizere {i¢ b6éliimden olusabilir, yayinlanmasinda Ankara
Universitesi Cevrebilimleri Dergisinin Yayin ilkeleri uygulanir. Ozet, 200 kelimeyi agmayacak
sekilde, caligmanin amacini, nasil yapildigini, sonuglar1 ve sonuglar iizerine yazar(lar)in yaptig
degerlendirmeleri i¢cermeli ve en fazla 7 adet anahtar kelime kullanilmalidir. Giris, ¢alismanin
Onemini, amacin1 ve konu ile ilgili daha 6nce yapilmis temel arastirmalari kapsamalidir.
Materyal ve Yontem, calismanin tekrarina olanak verecek sekilde yeterli bilgi ve kaynaklari
icermelidir. Bulgular, sekil ve c¢izelgelerde verilen bilgilerin tam olarak anlagilmasin
saglamalidir. Tartisma boliimiinde sonuglar, 6nemi vurgulanarak daha 6nce yapilan ¢aligmalarla
karsilastirilmalidir.  Sonu¢ boliimiinde ise, bulgulardan ulasilan son degerlendirmeler
verilmelidir.

Makaledeki sekil, harita ve fotograflarin bilgisayar kayitlari, uygun c¢oziiniirliikkte olmali,
makalede metin igerisine yerlestirilmelidir. Cizelge basliklar ¢izelgenin {istiine, ¢izelge kaynagi
ise altina verilmelidir. Cizelge ve sekil aciklamalarinda sadece ilk kelimenin bas harfi biiyiik,
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digerleri kiigiik harflerle yazilmalidir. Cizelge icerisindeki metinlerde de ayni1 kural gegerlidir.

Tiim tablolar “Cizelge”; tim grafik, harita ve ¢izimler “Sekil/” olarak adlandirilmalidir. Sekil

adlart seklin altinda verilmelidir. Tiim sekil ve ¢izelge adlar1 9 punto, Times New roman

karakterinde olmali, numaralandirmalardan sonra nokta verilmelidir.

Metin igerisinde atifta bulunulan kaynaklar, yazarin soyadi ve yayin yil siralamasiyla parantez

igerisinde verilecektir (Akpinar, 2000). Ayn1 yazarin ayni tarihli birka¢ eseri varsa alintilarda

yildan sonra a,b,c... seklinde numaralandirma yapilacaktir (Akpinar, 2002a). Birden fazla esere
atifta bulunuluyorsa referanslar alfabetik sira ile verilmelidir (Avcioglu, 2002; Oguz, 2004; Uslu

ve Kiper, 2005).

Sozlii goriismeler ve yayinlanmamis eserlere (Yiiksek Lisans ve Doktora Tezleri harig) ait

bildirimler, kaynak olarak kullanilmamalidir.

Kaynaklar listesi ilk yazarin soyadina gore alfabetik olarak diizenlenmeli ve Times New Roman

karakterinde 9 punto olarak yazilmalidir. Iki veya daha fazla yazarh eserlerin bildiriminde son

yazardan 6nce “ve” baglaci kullanilmadir.

Dergi:

Somuncu, M.2004.Dagcilik ve Dag Turizmindeki ikilem: Ekonomik Yarar ve Ekolojik

Bedel. Cografi Bilimler Dergisi, 2 (1):1-22.

Kitap:

Keles, R. 1996. Kentlesme Politikas:. imge Kitabevi Yayinlari: 803, Ankara.

Kitabin bir boliimii:

Hamameci, C. 1997. Cevrenin Uluslararas: Boyutlari. s: 395-412. Editér: R. Keles. /nsan Cevre
Toplum. imge Kitabevi, Ankara.

Bildiri kitabi:

Karadeniz, N., Ozbek, H. ve Giil, S. 2000. Ulkemiz Koruma Alanlarinda Y6netim Plam
Stireci. 2000°li Yillarda Yasadigimiz Cevre ve Peyzaj Mimarligt Sempozyumu.
Bildiriler Kitabr: 177-184, 24-26 May1s 2000, Ankara.

Yazar belirtilmeyen kurum yayinlar::

Anonim 1997. Ulusal Cevre Eylem Plani: Arazi Kullamimi ve Kiyi Alanlarimin Yénetimi.
Devlet Planlama Teskilati Yayini, Ankara.

Internet sayfalar:

Internet sayfasina atifta metin igerisinde Anonim ya da Anonymous ve erisim tarihi olarak

verilmeli (Anonim, 2005), Kaynaklar boliimiinde ise sayfa adresi de verilmelidir.

Anonymous 2007. Explore Europe’s changing landscape.
http://www.eea.europa.eu/highlights/ explore-europe2019s-changing-landscape.

ETiK KURUL

Etik Kurul onay1 gerektiren caligmalarda, Etik Kurul onaymna dair belge gonderilmesi ve
makalede de Etik Kurul onay1 alindiginin belirtilmesi gerekmektedir.

BENZERLIK/INTIHAL RAPORU

Ankara Universitesi Cevrebilimleri Dergisine degerlendirilmek iizere génderilen ¢aligmalardan
intihal.net benzerlik raporu istenmektedir. Dergipark sisteminden makale gonderme
gergeklestirilirken 3. Adimda tam metin dosyasi, yiiklendiginde intihal.net’e iletilecek ve
benzerlik taramasi tamamlandiginda belirtmis oldugunuz e-posta adresine bilgilendirme mesajt
gonderilecektir. Son adimda makale gonderimini tamamlayabilir ya da bir dnceki adima geri
donerek islemi tekrarlayabilirsiniz.

DIGER

Basimina karar verilen eserde, ekleme ya da ¢ikarma yapilamaz.
Yayin siireci tamamlanan eserler gelis tarihi esas alinarak yayinlanir.
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Bir yazarin, ayni sayida ilk isim olarak 1 (bir), ikinci ve diger isim sirasinda 1 (bir) olmak tlizere
toplam 2 (iki) eseri basilabilir.

Sayfa smirin1 astig1 i¢in seri makale olarak boliinmesi s6z konusu olan aragtirmalarin bagliklar

ona gore diizenlenerek, zaman i¢inde sirayla basilmak iizere, degerlendirmeye bir arada
sunulmalidir.

Yayinlanan eserin tiim sorumlulugu yazarina/yazarlarina aittir.
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INSTRUCTIONS FOR AUTHORS
SCOPE

The following types of papers are acccepted to be published in Ankara University Journal of
Environmental Sciences: research papers, review papers, technical notes, conference notes,
book reviews, and translations of research articles. Papers must be written either in Turkish or
English.

PUBLICATION PROCESS

All submitted manuscripts are subjected to scientific and editorial review by the editorial board
and qualified ad hoc reviewers. Rejected manuscripts are sent back to the corresponding author.
The authors must certify with a written and signed statement that the manuscript has not been
published elsewhere.

The manuscript should be uploaded via the web platform of Dergipark
(https://dergipark.org.tr/en/pub/aucevrebilim).

WRITING INSTRUCTIONS

The paper size must be A4 with margins: top=3 cm., left=2.5 cm., right= 2.5 cm., and bottom=
4 cm. The text has to be written in Times New Roman; font size 11 pt; and justifiedwith single
line spacing in Microsoft Word. Paragraph indentation should be 1 cm. and 6 pt clear line must
be left between paragraphs. Do not use bold characters within the text, figures and tables except
headings. The manuscript should not exceed 20 pages, including references.

The title of the paper must be written in 14 pt bold and centered. First letters of the title must be
capital. Full author names must be written in 12 pt. Abstract must be written in 9 pt italic.
Author names must be written without titles. Address information should be written in 11 pt.
Leave no space between author names and adress line. Authors with different affiliations and
addresses should use superscripts.

If the research has been supported by an institution or organization, or is a part of thesis, then a
footnote should be inserted at the end of the paper title.

Original research papers should be organized under following headings; abstract, introduction,
material and methodology, research findings, discussion, conclusions, if necessary
acknowledgements, and finally references. Review papers may contain three sections as;
introduction, main text with appropriate heading(s) and conclusion. All main and secondary
headings must be numbered in Arabic numerals. Abstract should be no more than 200 words
and must include the purpose of the study, methodology used, findings and a brief evaluation of
the findings. At most 7 key words should be given. Introduction part should include the
significance and purpose of the study, as well as a literature review of previous studies. Material
and methodology section should include sufficient information. Tables and figures should be
explained within the text clearly in research findings. Research findings should be discussed
and compared to previous studies in the Discussion section.

All figures, maps and photographs must be in high resolution for quality printing. They must be
placed within the text and separate copies should be sent. Table titles should be written above
the table and the reference should be written below the table with 9pt. Name of the figures
should be written below the figure with 9pt.

When referring within the text, author last name(s) and year of publication must be written
separated with a comma within brackets (Akpinar, 2000). For two authors, use “and” between
the last names, and for three authors use “et al.”. More than one reference from the same
author(s) in the same year must be identified by the letters "a", "b" etc., placed after the year of
publication (Akpinar, 2002a). Multiple references should be written in alphabetical order,
separated with a semicolon (Avcioglu, 2002; Oguz, 2004; Uslu and Kiper, 2005).
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Interviews and unpublished works (except postgraduate theses) should not be cited.

Reference list must be written in alphabetical order according to first author last name, in 9 pt.

For multiple authors, “and” should be used before the last author name. Indentation must be

“hanging” by 1.25 cm.

Journal article:

Karadeniz, N., Somuncu, M. 2003. Approaches for Preservation of Mountainous Areas in
Turkey Case Study: Kagkar Muntains (Turkey). Montagnes Méditerranénnes, 17, 89-
90.

Book:

Lynch, K. 1960. The Image of the City. The MIT Press: 194, USA.

Chapter of a book:

Somuncu, M. 201 1. Sustainable Development in the Eastern Black Sea Mountains: Present State
and Pesperctives. Editor(s): Zhelezov,G., Sustainable Development in Mountain
Regions: Southeastern Europe, Springer, London-New York, 215-226.

Papers in conference proceedings:

Somuncu, M., Inaner, H., Cicek, I. 2004. An Example of Geological and Geomorphological
Heritage to be Protected: Golciik Caldera (Isparta-Southwestern Turkey). Proceedings
of 5th International Symposium on Eastern Mediterranean Geology , Thessaloniki-
Greece, Volume 1, 427-429.

If no author is available:

Anonymous 1997. National Environmental Action Plan. State Planning Organization, Ankara.

Web pages:

Web pages should be cited as Anonymous with year of access within the text (Anonymous,

2005), URL should be given in reference list.

Anonymous 2007. Explore Europe’s changing landscape.
http://www.eea.europa.eu/highlights/ explore-europe2019s-changing-landscape.

ETHICS

If ethical approval is necessary, author(s) must submit the approval of Ethical Board and state
that ethical approval has been obtained within the manuscript.

PLAGIARISM REPORT

Ankara University Journal of Environmental Sciences requires a similarity/plagiarism check
report from the manuscripts submitted for evaluation using “intihal.net”. When submitting an
article from the Dergipark system, in Step 3, the full text file will be sent to intihal.net when it
is uploaded and an e-mail message will be sent to the e-mail address you have specified when
the similarity scan is completed. You can complete the article submission in the last step or
repeat the process by going back to the previous step.

OTHER

No adding and removal can be made after the acceptance of the manuscript for publishing.
Accepted manuscripts are published according to manuscript submit date after reviewing and
editing process is over.

No more than two papers of an author can be published in the same issue as long as he/she is
not the first author in one of the papers.

If manuscript is more than 20 pages, it can be submitted in two parts with appropriate titles to
be published in following issues.

Authors are responsible for the content of accepted manuscripts.
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