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ANALYSIS ON ENVIRONMENT AND ECONOMIC DEVELOPMENT IN
AFRICA

SUMMARY

Africa faces a critical challenge balancing rapid economic growth and safeguarding its
rich environmental resources. This PhD dissertation explores the nexus between
economic growth and African environmental sustainability. We investigate how
globalization, financial development, renewable energy, green innovation,
institutional quality, and external shocks affect this balance. The study will help
policymakers design approaches that enhance economic progress and environmental
conservation as a foundation for sustainable development on the continent. The
dissertation is organized into three chapters, each addressing a critical aspect of the
relationship between the environment and African economic development.

In the first chapter, we examine the effect of globalization and financial development
on carbon emissions in 52 African countries from 1997 to 2021. We use the two-step
system Generalized Method of Moments (GMM) to analyze how different dimensions
of globalization (economic, political, and social) and components of financial
development (financial institutions and markets) affect environmental outcomes. The
linear analysis shows that globalization and financial development increase carbon
emissions, mainly through trade expansion, industrialization, and economic
integration. Financial institutions also drive these emissions, but financial markets
have a negligible impact, likely because they focus little on green sectors in Africa.
However, we find complex dynamics when considering non-linear analysis. For
economic and social globalization, as well as financial development, we observe an
inverted u-shaped relationship consistent with the Environmental Kuznets Curve
(EKC). Political globalization, on the other hand, follows a different path, showing a
u-shaped relationship.

The second chapter examines the impact of green innovation, renewable energy, and
institutional quality on green growth in 49 African countries from 2000 to 2021. In
this study, we develop a unique model of green growth for Africa’s context. This
model integrates three dimensions of sustainable development (economic,
environmental, and institutional) into one framework to provide a holistic perspective
on sustainable development. We find that green innovation, renewable energy
adoption, institutional quality, GDP per capita, and trade openness significantly drive
long-term green growth, using Pooled Mean Group (PMG), Mean Group (MG), and
Dynamic Fixed Effects (DFE) models. On the other hand, FDI and natural resource
depletion are detrimental to green growth, demonstrating the dangers of reliance on
resource extraction and environmentally destructive investments. In the short run,
however, only institutional quality and GDP per capita positively affect green growth,
while natural resource rents have a negative impact. These findings reveal the promise
of renewable energy and green innovation, as well as the key role governance
frameworks can play in supporting them. This chapter contributes to the broader
discourse on sustainable development by introducing a tailored model for Africa’s
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green growth and offers a practical framework for addressing Africa’s specific
challenges.

In the third chapter, we examine the symmetric and asymmetric effects of external
economic shocks—economic policy uncertainty (EPU), oil price fluctuations, and
foreign direct investment (FDI)—on environmental sustainability in 10 Sub-Saharan
African (SSA) countries from 1991 to 2023. To measure environmental sustainability,
we use two critical indicators: carbon emissions and the ecological footprint, which
capture both direct and indirect environmental pressures. We use Autoregressive
Distributed Lag (ARDL) and Nonlinear Autoregressive Distributed Lag (NARDL)
models to analyze how these shocks impact sustainability in the short and long run.
We find that EPU raises ecological footprints in the short run because green
investments are delayed, but symmetrically reduces them in the long run as stability
facilitates more consistent policy implementation. Additionally, we find that the
effects of oil price shocks are symmetrical in the long run.

The results reveal that higher oil prices results in a reduction in emissions and
ecological footprints, as they help promote clean energy. Lower prices, conversely,
encourage environmental harm because they further support dependence on fossil
fuels. Similarly, in the longer term, FDI leads to lower emissions, likely because
cleaner technologies are adopted, but in the short term, it raises emissions as industries
grow. An asymmetric analysis shows that positive changes in EPU and FDI increase
environmental pressures, while negative changes reduce these pressures. An adverse
oil price shock raises environmental impacts, while a positive shock reduces them.
These findings underscore the need for adaptive and region-specific policies to handle
external shocks and direct investments toward sustainable outcomes.

Overall, this dissertation offers a comprehensive understanding of the relationship
between economic growth and environmental sustainability in Africa. In the second
chapter, we uniquely model green growth, and in the third chapter, we use dual
environmental indicators to provide an innovative approach to promoting sustainable
development suited to Africa’s context. We find that economic, environmental, and
institutional dimensions are interconnected and that targeted interventions can lead to
long-term sustainability. This work contributes to the global discourse on
sustainability and provides a practical roadmap for African policymakers to balance
growth with ecological preservation. With its unique opportunities and challenges,
Africa can embark on a greener, more resilient future and become a leader in the global
fight against climate change.
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AFRIKA’DA CEVRE VE IKTISADI GELISME UZERINE ANALIZLER

OZET

Afrika, hizli ekonomik biiylime ile dogal kaynaklarmi koruma politikalar1 arasinda
kritik bir denge kurma ihtiyaciyla kars1 karsiyadir. Bircok Afrika iilkesi, son yirmi ila
otuz yillik periyotlarda ortalama %35’in iizerinde yillik GSYH biiyiime oranlar
yakalamistir. Temel olarak bu biiylime; sehirlesme, kiiresellesme, teknolojik yenilikler
ve yabanci yatirimlarin artigt gibi unsurlardan kaynaklanmaktadir. Ayrica, is giicline
katilabilecek geng niifus, gemsleyen tiiketici pazarlari ve zengin dogal kaynaklar
Afrika’y1 kiiresel yatirimlar icin cazip bir bolge haline getirmistir. Ote yandan, yasanan
bu ekonomik biiylimeler ¢evresel tahribata neden olmustur. Orman ortiisiiniin kaybi,
karbon emisyonlarindaki artis, kirlilik ve dogal kaynaklarin asir1 kullanimi ciddi
tehditler olusturmaktadir. Ornegin, Afrika’da her yil yaklasik 3,9 milyon hektarlik
orman Ortlisli kayb1 yasanmakta, bu da biyogesitliligi azaltmakta ve iklim degisikligi
risklerini artirmaktadir. Ayrica, biiyiik sehirlerdeki hava kalitesi genellikle Diinya
Saglik Orgiitii (WHO) standartlarinin altinda olup milyonlarca insanm sagligimi
olumsuz etkilemektedir.

Bu baglamda, bu doktora tezi, ekonomik biiyiime ile ¢evresel siirdiiriilebilirlik
arasindaki dinamikleri Afrika 6zelinde incelemeyi amacglamaktadir. Tez {i¢ ana baglik
altinda planlamistir. Bunlar; kiiresellesme ve finansal gelismenin karbon emisyonlari
tizerindeki etkisi, yesil inovasyon, yenilenebilir enerji ve kurumsal kalite ile yesil
biiylime arasindaki iliski ve ekonomik politika belirsizligi, petrol fiyat dalgalanmalari
ve yabanci yatirimlar gibi dis ekonomik soklarin ¢evresel stirdiiriilebilirlik tizerindeki
etkileri.

Birinci boliimde, 1997-2021 yillar1 arasinda 52 Afrika iilkesinde kiiresellesme ve
finansal gelismenin karbon emisyonlarima etkisini incelemektedir. Arastirma,
ekonomik biiylime ve karbon emisyonlar1 arasindaki iliskiyi analiz ederken,
kiiresellesme ve finansal gelismenin bu iliski iizerindeki diizenleyici roliinii de
degerlendirmektedir. Analiz i¢in sabit etkiler ve iki asamali sistem-genellestirilmis
momentler yontemi kullanilmistir. Bulgular, ekonomik biiyltimenin baglangigta ener;ji
yogun faaliyetler nedeniyle karbon emisyonlarini artirdigini ancak ekonomiler
gelistikce emisyonlarin azalabilecegini gostermektedir. Bu durum, Cevresel Kuznets
Egrisi (EKC) hipotezini destekler niteliktedir. Ayrica, enerji tliketimi ve niifus
bliytikligl karbon emisyonlarinin 6nemli belirleyicileridir. Kiiresellesme ve finansal
geligsme genel olarak emisyonlar1 dogrusal bir sekilde artirmaktadir. Ancak, ekonomik
ve sosyal kiiresellesmenin kare degerleri ters u seklinde bir iligski sergileyerek
kiiresellesmenin  siirdiiriilebilirligi tesvik etme potansiyeline igaret etmektedir.
Finansal gelisme de benzer sekilde EKC hipotezine uygun olarak kare degerlerinde
negatif bir iligki géstermektedir. Bununla birlikte, kiiresellesme ve finansal gelismenin
ekonomik biliylime ile karbon emisyonlar1 arasindaki iligkiyi diizenleyici bir rol
oynadig1 goriilmektedir. Bu durum, Afrika’nin kalkinma siirecinde hedefe yonelik
politikalarin ve siirdiiriilebilir uygulamalarin 6nemini vurgulamaktadir. Arastirmanin
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ampirik bulgularina dayanarak, politika 6nerileri birkag ana baslik altinda siralanabilir.
Ik olarak, kiiresellesme ve finansal gelismenin dogrusal etkileri ele almmalidr.
Ekonomik kiiresellesme baglaminda, sanayilerin temiz teknolojileri ve siirdiirtilebilir
uygulamalar1 benimsemesini tesvik etmek amaciyla gesitli tesvik mekanizmalar
uygulanmalidir. Bunun yani sira, cevresel zararlar1 onlemek icin siki cevresel
regiilasyonlar devreye alinmalidir. Politik kiiresellesmenin karbon emisyonlar
tizerindeki etkilerini yonetebilmek adina gii¢lii i¢ yonetisim sistemleri olusturulmali
ve uluslararasi is birligi aglar1 gii¢lendirilmelidir. Boylece, kirlilik cenneti etkisi gibi
olumsuz sonuglar engellenebilir. Sosyal kiiresellesme baglaminda ise ¢evre bilincinin
artirnlmas1  biiylikk o6nem tasimaktadir. Toplumsal girisimler, yesil tiiketim
aligkanliklarinin tesviki ve ¢evre egitimi programlar1 bu amagla kullanilabilir. Ayrica,
finansal gelismenin siirdiiriilebilirligi saglamak i¢in finansal kurumlar yesil yatirimlar
ve kredileri tesvik etmeli, yenilik¢i finansal mekanizmalar araciligiyla yenilenebilir
enerji projelerine destek vermelidir.

Dogrusal olmayan etkiler dikkate alindiginda ise, ekonomik ve sosyal kiiresellesme ile
finansal gelismenin ters u seklindeki iliskisinin yonetilmesi kritik bir politika alanidir.
Bu siiregte, siirdiiriilebilir teknolojilerin ve yatirimlarin erken asamalarda tesvik
edilmesi hayati Ooneme sahiptir. Politik kiiresellesmenin u seklindeki etkisi ise
uluslararas1 anlagsmalar yoluyla c¢evresel diizenlemelerin sikilastirilmasiyla
dengelenebilir. Ayrica, yesil finansal araclarin gelistirilmesi ve bu araglarin
yayginlagtirilmas: siirdiiriilebilirlik agisindan 6nemli bir katki saglayacaktir. Son
olarak, ekonomik biliyime ve karbon emisyonlar1 arasindaki iliski yeniden
sekillendirilebilir. ileri ve temiz teknolojilerin yayginlasmasini tesvik etmek icin vergi
indirimleri ve hibeler gibi mali tesvikler saglanmalidir. Bunun yani sira, siirdiiriilebilir
tedarik zinciri yonetimi, emisyon azaltim standartlar1 veya goniillii anlagmalar yoluyla
desteklenmelidir. Finansal kurumlarin sorumlu yatirimlar yapmasini saglamak igin
sik1 diizenleyici ¢ergeveler olusturulmali ve yesil projelerle is birligi yapan isletmeler,
ortak kredilendirme ve arastirma girisimleri ile desteklenmelidir. Bu adimlar,
Afrika’nin karbon emisyonlarin1 azaltarak stirdiiriilebilir bir kalkinma yoluna
girmesini kolaylastiracaktir.

2000-2021 yillar1 arasinda 49 Afrika iilkesini kapsayan, yesil inovasyon, yenilenebilir
enerji ve yesil biiyiime baslikli ikinci boliimde, yesil inovasyon, yenilenebilir enerji
kullanim1 ve kurumsal kalitenin uzun vadede yesil biiylimeyi destekledigi ortaya
konulmaktadir. Afrika’nin baglamina 0ozgii gelistirilen yesil biiylime modeli,
ekonomik, ¢evresel ve kurumsal boyutlar1 entegre ederek siirdiiriilebilir kalkinmaya
yonelik biitiinciil bir ¢cer¢eve sunmaktadir. Yesil bliylime, ekonomik refahi artirirken
cevrenin korunmasinmi saglayarak ekonomik kalkinma ig¢in biitiinciil bir strateji
sunmaktadir. Bu nedenle, yesil biiylime siirdiiriilebilir kalkinma i¢in kritik bir
paradigma olarak ortaya ¢ikmistir. Bu ¢alismada, Afrika’da yesil biiylimeyi etkileyen
kisa ve uzun vadeli faktorler incelenmektedir. Calisma, 6zellikle kurumsal kalite, yesil
inovasyon ve yenilenebilir enerji tikketimine odaklanirken, kisi bagina diisen GSYH,
ticaret serbestlesmesi, dogrudan yabanci yatirimlar (FDI), niifus biiyiikliigii ve dogal
kaynak gelirlerinin etkilerini de degerlendirmektedir. Bulgular, gii¢lii kurumlarin kisa
ve uzun vadeli yesil biiylimeyi desteklemede kritik bir rol oynadigini gostermektedir.
Yesil inovasyonun kisa vadede negatif ve istatistiksel olarak Onemsiz bir etkisi
bulunurken, uzun vadede pozitif ve istatistiksel olarak anlamli bir etkisi oldugu
gorilmiistiir. Bu durum, uzun vadeli yatirim stratejilerinin 6nemine isaret etmektedir.
Yenilenebilir enerjinin uzun vadede maliyet azalmasiyla yesil biiyiimeyi destekledigi
bulunmus, ancak kisa vadede baslangic maliyetleri ve altyapi talepleri nedeniyle
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olumsuz etkiler gbzlemlenmistir. Ticaretin etkisine gelince bu degisken karmasik bir
tablo sunmaktadir. Kisa vadede ticaret serbestlesmesi ¢evresel bozulmaya neden
olabilirken, uzun vadede ticaretin bilgi transferi ve daha siki ¢evresel standartlar
araciligiyla faydalar sagladigi ortaya ¢ikmistir. Dogrudan yabanci yatirimlar, uzun
vadede negatif ve anlamli bir etkiye sahiptir, bu da kirlilik cenneti hipotezi ile
uyumludur. Dogal kaynak gelirleri ise hem kisa hem de uzun vadede yesil biiylimeyi
engelleyen bir faktor olarak one ¢ikmaktadir. Kisi basina diisen GSYH, hem kisa hem
de uzun vadede yesil biiylime ile pozitif ve anlamli bir iliski gostermektedir. Kisa
vadede negatif ve dnemsiz bir etkiye sahip olan niifus artisi ise, uzun vadede pozitif
ve anlamli bir etki gostermektedir. Bu durum, niifus baskisinin inovasyonu ve
siirdiiriilebilir uygulamalar1 tesvik edebilecegini ve bu yolla yesil bliylimeyi
destekleyebilecegini diistindiirmektedir.

Bu bulgular 1s18inda ilk olarak, saglam ve seffaf kurumlara yatirim yapmak, uzun
vadeli yesil biiylime stratejileri icin istikrarli ve Ongoriilebilir bir ortam yaratmak
acisindan hayati dnem tasimaktadir. Bu, diizenleyici cergevelerin giiclendirilmesini,
iyl yonetisimin tesvik edilmesini ve siirdiiriilebilir kalkinma i¢in kamu-6zel sektor
ortakliklarinin desteklenmesini icermelidir. Ikinci olarak, baslangigtaki zorluklara
ragmen, yesil inovasyona uzun vadeli yatirimlar yapilmasi kritik dneme sahiptir. Bu
baglamda, aragtirma, gelistirme ve bu sektorde ticarilesmeyi destekleyen uzun vadeli
politikalar tesvik edilmelidir. Bu tesvikler, vergi indirimleri, hibeler ve yesil
teknolojilere odaklanan kamu-6zel sektor ortakliklarini igerebilir. Uciincii olarak,
yenilenebilir enerji altyapisina yonelik uzun vadeli yatirimlar oncelikli hale
getirilmelidir. Maliyet endiselerini gidermek i¢in hedefe yonelik politikalar, 6rnegin
siibvansiyonlar veya sabit tarife sistemleri, gecis slirecini hizlandirabilir. Dordiincii
olarak, ticaret serbestlesmesinden kaynaklanabilecek kisa vadeli ¢evresel bozulmay1
azaltmak i¢in gevresel siirdiiriilebilirligi 6nceliklendiren ticaret anlagmalari tesvik
edilmelidir. Bu anlagmalar, bilgi transferini kolaylastirmali ve ticaret ortaklar: arasinda
daha siki c¢evresel standartlar olusturmalidir. Besinci olarak, dogrudan yabanci
yatirimlarin gevresel etkilerini dikkatle degerlendirmek ve bu yatirimlarin ulusal yesil
bliylime stratejileriyle uyumlu olmasinmi saglamak onemlidir. Kirletici endiistrileri
cekmekten kag¢inmak ic¢in dikkatli bir yaklasim benimsenmelidir. Altinci olarak,
ekonomik biliylimeyi siirdiiriilemez kaynak kullanimindan ayirmak i¢in kaynak
verimliligini ve gesitlendirmeyi tesvik eden politikalarin uygulanmasi kritik dneme
sahiptir. Bu, alternatif gelir kaynaklarmin kesfedilmesi, yesil teknolojilere yatirim
yapilmas1 ve siirdiiriilebilir kaynak yonetimi uygulamalarinin benimsenmesini
igerebilir. Son olarak, niifus artisinin inovasyon ve siirdiiriilebilir uygulamalar tesvik
etme potansiyelini kabul etmekle birlikte, sorumlu kaynak yonetimini tesvik eden
politikalarin gelistirilmesi gerekmektedir. Bu, egitim yatirimlarini, aile planlamasi
girisimlerini ve siirdiiriilebilir kentsel kalkinmay1 tesvik etmeyi igerebilir.

1991-2023 yillar1 arasinda 10 Sahra-Alt1 Afrika {ilkesini kapsayan, dis ekonomik
soklarin ¢evresel stirdiiriilebilirlige etkileri baslikli {iclinci boliimde, ekonomik
politika belirsizligi (EPU), petrol fiyat dalgalanmalar1 ve dogrudan yabanci
yatirimlarin ¢evresel siirdiiriilebilirlik tizerindeki simetrik ve asimetrik etkilerini analiz
etmektedir. Cevresel siirdiiriilebilirlik, karbon emisyonlar1 ve ekolojik ayak izi
gostergeleriyle Olctilmiistiir.

Bulgular EPU, petrol fiyatlar1 ve FDI'1n ¢evresel siirdiiriilebilirlik {izerinde anlamli
etkileri oldugunu, ancak bu etkilerin kisa ve uzun vadede farklilik gosterdigini ortaya
koymaktadir. Simetrik olarak, EPU’nun kisa vadede ekolojik ayak izini artirdigi,
ancak uzun vadede azaltti§1 bulunmustur. Petrol fiyatlar1 ise uzun vadede karbon
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emisyonlarini ve ekolojik ayak izini azaltirken, kisa vadede etkisizdir. FDI ise uzun
vadede karbon emisyonlarini azaltirken, kisa vadede artirmaktadir. Ekolojik ayak izi
tizerinde FDI’1in simetrik bir etkisi bulunmamaktadir. Asimetrik analizler, EPU ve
FDI’daki olumlu degisimlerin emisyonlar1 ve ekolojik ayak izini artirdigini, olumsuz
degisimlerin ise her ikisini azalttigin1 géstermektedir. Petrol fiyat soklarinin ise pozitif
soklarla emisyonlar1 azalttig1, negatif soklarla ise artirdigi bulunmustur. Bu bulgular
dogrultusunda ilk olarak, artan EPU’ya yanit olarak, Sahra-Alt1 Afrika (SSA)
hiikiimetleri kisa vadede kaynak kullanimi smirlari, daha siki gevresel etki
degerlendirme (EIA) prosediirleri ve enerji verimli teknolojileri benimsemek igin
tesvikler iceren gegici koruma onlemleri almalidir. Uzun vadede, yenilenebilir enerji
altyapisina yatirimlar ve karbon fiyatlandirma mekanizmalarinin (karbon vergileri
veya kota ticareti sistemleri gibi) uygulanmasi, fosil yakitlara olan bagimlilig
azaltacak ve karbon emisyonlarini diisiirecektir. EPU’nun asimetrik etkileri, politika
yapicilarin dayaniklilik odakli stratejiler benimsemesini gerektirmektedir. EPU
yiiksek oldugunda, hiikiimetler daha siki emisyon sinirlar1 koymali ve diisiik karbonlu
teknolojilerin kullanilmasin1 zorunlu hale getirmelidir. EPU diisiik oldugunda ise
yeniden agaclandirma, arazi rehabilitasyonu ve biyolojik cesitliligin korunmasi
onceliklendirilmelidir. Ekolojik riskleri tamponlamak ve ekonomik dalgalanmalar
strasinda siirdiiriilebilir yatirim akiglarini siirdiirmek i¢in istikrar fonlar1 kurulmalidir.
Petrol fiyatlar1 dinamikleri, SSA hiikiimetlerinin yiiksek petrol fiyatlarini yenilenebilir
enerjiye gecisi hizlandirmak igin bir firsat olarak degerlendirmesi gerektigini
gostermektedir. Bu, temiz enerji altyapisina yatirimlar, yenilenebilir enerji tesvikleri
ve kirsal bolgeler icin sebeke dis1 ¢oziimler gelistirilmesini ierir. Onde gelen petrol
ihracatgilart (6rnegin Nijerya, Sudan ve Angola), petrol gelir fazlasini enerji verimli
ulasim, elektrifikasyon programlari ve temiz pisirme teknolojileri gibi yesil yatirimlara
yonlendiren fonlara ayirmalidir. FDI’1n ¢evresel faydalarini en iist diizeye ¢ikarmak
icin SSA hiikiimetleri, 6zellikle karbon yogun sektorlerde (6rnegin, imalat ve
madencilik) yabanci yatirimcilardan temiz teknolojiler ve enerji verimli iiretim
sistemlerini benimsemelerini talep etmelidir. Karbon vergileri veya kota ticareti gibi
karbon fiyatlandirma mekanizmalari, emisyon azaltimini ddiillendirmeli ve bu gelirler
yenilenebilir enerji altyapisina ve gevresel restorasyon projelerine yonlendirilmelidir.
Uzun vadede, hiikiimetler, yesil FDI’1 tesvikler (6rnegin vergi indirimleri,
stibvansiyonlar ve yenilenebilir enerji, temiz iiretim ve siirdiiriilebilir altyap1 i¢in
tercihli finansman) araciligiyla ¢ekmeyi hedeflemelidir. Ayrica, FDI dalgalanmalarin
kontrol altina almak i¢in sektor bazli diizenlemeler gerekli olup, artis donemlerinde
daha yiiksek standartlar uygulanmali, diigiis donemlerinde ise restorasyon programlari
tesvik edilmelidir.
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1. INTRODUCTION

The African pursuit of economic growth and environmental sustainability involves
significant tradeoffs and opportunities. Over the past decades, economic growth across
the continent has been substantial, with many countries achieving annual GDP growth
rates exceeding 5%. This development has been driven by urbanization, globalization,
technological advancements, and increased foreign investment (Batrancea et al.,
2021). Africa’s young workforce, growing consumer markets, and natural resources

have also attracted global interest and investments.

However, this economic growth has led to environmental degradation, including
increased emissions, resource depletion, and pollution. For instance, Africa loses
approximately 3.9 million hectares of forest cover annually, resulting in biodiversity
loss and heightened climate change risk (FAQ, 2020). Air quality in many major cities
fails to meet World Health Organization (WHO) standards, adversely affecting

millions of people’s health.

The effects of climate change amplify these issues, disproportionately affecting Africa
despite its minimal contribution to global emissions. For instance, the frequency of
extreme weather events—droughts, floods, and heatwaves—has risen dramatically,
jeopardizing food security in regions where over 60% of the population depends on
agriculture (IPCC, 2022). Sea level rise has also intensified risks for coastal
communities, displacing populations and threatening vital economic hubs in many

parts of Africa.

Globalization offers opportunities to integrate Africa into the global economic
landscape, fostering trade expansion and enabling foreign direct investment (FDI) and
technological diffusion. Initiatives like the African Continental Free Trade Area
(AfCFTA) aim to reduce trade barriers and enhance regional economic integration
(UNECA, 2021). Similarly, external initiatives such as the Turkish Cooperation and
Coordination Agency (TIKA) and the Chinese Belt and Road Initiative (BRI) have

improved infrastructure development. However, globalization also poses



environmental risks, as the rising global demand for African commodities drives
unsustainable resource extraction, deforestation, habitat destruction, and increased

carbon emissions.

In parallel, financial development has also played an essential role in facilitating access
to credit and financial resources, infrastructure projects, and industrial expansion in
Africa. While these investments support economic growth, their environmental
implications vary. Financial systems have fostered green innovation, such as cleaner
production methods and renewable energy projects (Antwi et al., 2024). However,
weak environmental regulations have allowed investments in resource-intensive and
polluting industries, exacerbating ecological degradation. Aligning financial
development with sustainability goals is crucial to promoting investments that enhance

green growth rather than harm the environment.

Green innovation holds immense potential to address Africa's environmental and
economic challenges. However, the continent faces significant barriers, including
limited financial resources, inadequate infrastructure, and insufficient investment in
research and development (Chukwu, 2020; Khurshid et al., 2024). Many rural
communities, which constitute a large proportion of the population, lack access to
green technologies and expertise.

Renewable energy represents a significant opportunity for transitioning to a
sustainable, low-carbon economy in Africa. Expanding the use of solar, wind, and
hydropower resources across the continent can substantially reduce dependence on
fossil fuels (Bishoge et al., 2020). For instance, countries such as South Africa,
Morocco, and Ethiopia have increased their renewable energy generation, thereby
improving electricity access in regions with little or no supply. However, the large-
scale deployment of renewable energy faces several challenges in the continent,
including high costs, inadequate infrastructure, and the need for supportive policies
(Chukwuemeka et al., 2023). Addressing these barriers will require international

partnerships and investments to accelerate Africa's transition to renewable energy.

To this end, sound governance, policies, and proper legal frameworks are crucial for
sustainable development. On the other hand, lack of strong institutions, corruption,
and enforcement of environmental laws are some challenges that are still prevalent in

many African countries. Enhancing institutional capacity can enhance green growth



and help in luring sustainable investments. Sound governance ensures that financial
development is in harmony with environmental goals, thus neutralizing the effects of

globalization and industrialization.

Also, external factors, including economic policy uncertainty, oil price volatility, and
foreign direct investment, impact Africa's environmental sustainability. Economic
policy uncertainty can sometimes hamper ecological stewardship by destabilizing the
environment for investment. At the same time, oil price volatility determines the
energy consumption patterns, which either boost or hinder the shift towards renewable
energy. Likewise, foreign direct investment has a dual effect on the environment in
that it has both positive and negative impacts on the environment. Investments in green
technologies can help to decrease carbon emissions while, on the other hand, resource-
intensive projects such as mining and oil exploitation worsen environmental impacts.
Therefore, policymakers should implement measures that will help minimize the
adverse effects of these shocks while at the same time maximizing the opportunities
that they present to support sustainability.

Much of the existing literature on the relationship between economic growth and
environmental sustainability focuses on developed nations, leaving a significant gap
in understanding Africa’s context. Thus, this dissertation systematically examines the
interplay between globalization, financial development, green innovation, renewable
energy, external economic shocks with environmental performance and providing a
comprehensive analysis of sustainable development in Africa. This dissertation is
organized into three chapters, each addressing a distinct but interconnected aspect of

sustainable development in Africa.

Chapter one explores the linear and nonlinear effects of globalization and financial
development on economic and environmental outcomes across 52 African countries
from 1997 to 2021, highlighting the thresholds at which these factors lead to transitions
from a growth-enhancing to an environmentally harmful force and vice versa. Chapter
two examines the roles of green innovation, renewable energy, and institutional quality
in fostering green growth in 49 African countries from 2000 to 2021, emphasizing the
synergistic relationship between governance and green technologies. Chapter three
discusses the role of external shocks such as economic policy uncertainty (EPU), oil
price volatility, and FDI inflows on the environmental sustainability of 10 SSA
countries from 1991 to 2023.



To achieve these objectives, we employ advanced econometric analyses tailored to the
specific conditions of each chapter. The first chapter uses fixed effects and system
GMM estimators to explore the linear and nonlinear relationships between
globalization, financial development, and carbon emissions. The second chapter
applies pooled mean group (PMG), mean group (MG), and dynamic fixed effects
(DFE) estimators to examine the short- and long-run relationships between green
innovation, renewable energy, and institutional quality. The third chapter employs
autoregressive distributed lag (ARDL) and nonlinear autoregressive distributed lag
(NARDL) estimators to evaluate the symmetric and asymmetric impacts of economic
policy uncertainty (EPU), oil price shocks, and foreign direct investment (FDI) on the

environmental sustainability.

These methods use data from well-known international databases. Key sources include
the World Bank Development Indicators (WDI), International Monetary Fund (IMF)
Financial Statistics, KOF Globalization Index, International Energy Agency (IEA),
World Governance Indicators (WGI), Organization for Economic Cooperation and
Development (OECD), Global Footprint Network, and the Economic Policy
Uncertainty (EPU) Index. Together, these datasets cover important factors needed to
understand sustainable development in Africa.

The findings of this dissertation offer valuable insights into the dynamics of economic
and environmental tradeoffs in the African context. Chapter one reveals that carbon
emissions increase with economic growth, energy consumption, and population size.
Also, the finding supports the Environmental Kuznets Curve (EKC) hypothesis in
Africa. The study further indicates that globalization and its sub-indices, financial
development, and financial institutions contribute linearly to increasing carbon
emissions. In contrast, financial markets have a negligible effect. Nonlinear results
show that the squared terms of globalization, its economic and social subindices, and
financial development and its subindices exhibit a negative impact, reflecting an
inverted U-shaped association with carbon emissions. In contrast, political
globalization follows a U-shaped trend. Additionally, the study highlights that
globalization, financial development, and their subindices play a moderating role in

carbon emissions.

Chapter two demonstrates that green innovation and renewable energy consumption,

institutional quality, GDP per capita, trade openness, and population growth have



positive long-run effects on green growth. On the other hand, FDI and natural resource
depletion are adverse. In the short run, only ins, institutional quality, and GDP per

capita positively impact growth, while natural resource rent has a negative impact.

Chapter three reveals that EPU increases the ecological footprint in the short run but
reduces it in the long run. Oil prices also reduce carbon emissions and ecological
footprints in the long term but have no short-term impact. In contrast, FDI increases
carbon emissions in the short run but reduces them in the long run. The analysis also
points out significant asymmetries in the impact of these factors. Positive changes in
EPU and FDI increase emissions and ecological pressures, whereas negative changes
reduce them. Furthermore, the effect of oil price shocks on emissions and ecological

footprints is inversely proportional to the direction of the shock.

These findings highlight the need for comprehensive and flexible policy measures to
support sustainable development in Africa. Policymakers should also work on the risks
associated with globalization and financial development by implementing regulatory
measures that will help manage the environmental impact while harnessing the
economic gains that come with these forces. It is also important that investments made
in green innovation and renewable energy are accompanied by institutional changes
that will improve governance and accountability of such technologies to realize their
potential. Also, adaptive measures must be implemented to counteract external shocks
to foster resilience and cushion the impact of economic shocks on environmental

sustainability.

This dissertation contributes significantly to the existing scholarly knowledge on
sustainable development by providing an empirical analysis of the relationship
between economic growth and environmental protection in Africa. Based on the
research findings that incorporate the concepts of globalization, green growth, and
external economic influences, the study presents a systematic way to attain sustainable
and inclusive growth in Africa. Therefore, the study's findings support the integrated
approach to development where economic development, environmental conservation,

and the development of institutional frameworks are all given equal attention.






2. EFFECT OF ECONOMIC GROWTH ON CO: EMISSION IN AFRICA:
DO FINANCIAL DEVELOPMENT AND GLOBALIZATION MATTER?

2.1 Introduction

In recent decades, the world has been confronted with two intertwined problems:
achieving economic growth and addressing the urgent issue of climate change.
Economic growth has been a critical engine of progress, pulling millions out of poverty
and developing societies (Zhu et al., 2022). Nonetheless, this advancement often
exacts a significant toll on the environment, contributing to rising carbon emissions
and aggravating the climate change problem (Nahrin et al., 2023). Carbon emissions
represent the predominant greenhouse gas responsible for global warming, accounting
for over 60% of global greenhouse gas emissions (EPA, 2018).

Meanwhile, increased atmospheric carbon levels negatively impact economic growth,
the environment, and human health. These detrimental impacts encompass climate-
related expenses, increased healthcare costs from air pollution, and disruptions to
critical infrastructure (Boamah et al., 2017; Dechezleprétre et al.,2020). Also, carbon
emissions keep the Earth from cooling, which elevates temperatures in different
geographies and causes irreversible climatic changes such as flooding, water scarcity,
erosion, and acid rain. Excessive carbon emissions further threaten human health
through polluting the air, spreading diseases, and causing food shortages (IPCC, 2019).
Therefore, it has become increasingly crucial to grasp the origins of carbon emissions
and their connection to economic growth (Miti¢ et al.,2023). Thus, this study
highlights the significant role played by financial development (FD) and globalization

in the intricate relationship between economic growth and carbon emissions.

The role of FD and globalization in the growth-emissions nexus is complex and
multifaceted. Financial development is a vital funding source for various projects and
is deeply intertwined with economic growth and environmental well-being. An
effectively functioning financial sector facilitates efficient capital allocation, mobilizes
savings, and encourages productive venture investments in energy-efficient

technologies that aim to minimize carbon emissions (Acheampong, 2019). Moreover,



as economies progress and financial systems mature, there is an expansion in credit
availability and investment opportunities (Abbas et al.,2022). This expanded access
empowers entrepreneurs and businesses to engage in environmentally friendly
innovation, ultimately contributing to enhanced environmental conditions (Abid et
al.,2022). FD can also improve environmental quality by increasing productivity and
abetting societies' access to new technologies (Aluko and Obalade, 2020).
Globalization can also help to reduce carbon emissions by sharing knowledge,
expertise, and best practices about sustainable practices and energy-efficient
technologies (Zaidi et al., 2019).

Financial development and globalization may also have adverse impacts on
environmental quality. FD can increase emissions by expanding fossil fuel-dependent
industries to meet rising energy demands (Shahbaz and Lean, 2012). As countries
pursue financial development, they frequently rely on nonrenewable energy to drive
economic growth, even though these energy sources emit significant amounts of
greenhouse gases (Awodumi and Adewuyi, 2020). This produces more carbon dioxide
and contributes to climate change and environmental degradation. Also, as people's
incomes increase, economic development leads to more consumption and production

(Wang et al., 2020), leading to increased carbon emissions.

In addition, investments in environmental degradation driven by financial institutions
prioritize maximizing profits over environmental impacts (Habiba et al., 2021), further
increasing carbon emissions and causing climate change. Also, globalization has the
potential to facilitate a phenomenon called "race to the bottom,” wherein nations
endeavor to attract investments by implementing lax environmental regulations
(Acheampong, 2022). This could potentially result in a significant increase in carbon
emissions. Moreover, globalization can cause more carbon emissions by increasing
energy consumption (Antweiler et al., 2001) and natural resource depletion
(Panayotou, 2000). Consequently, the Earth's climate has undergone disturbances,
resulting in increased extreme weather phenomena, elevated sea levels, and ecological

imbalances.

Financial development and globalization are probably affecting the African economies
more than any other part of the world at the present economic setup. Although many
African nations are classified as low-income, the continent has witnessed remarkable

economic growth in recent years, establishing itself as the world's fastest-growing



region (Figure 2.1). The continent’s annual average growth rate is 3.6%, above the
global average of 3% for 1992- 2021 (UNCTAD, 2021). Along with economic growth,
the continent is experiencing fast industrialization and urbanization. For instance,
according to the OECD (2020) report, an additional 950 million city dwellers will exist
in Africa by 2050.

Annual average growth rate
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Figure 2.1 : Economic growth of selected economic regions (1992-2021).

To support and catalyze this growth, African countries have, since the 1990s, made
concerted efforts to deepen, streamline, and strengthen their financial systems.
However, despite these endeavors, Africa's financial system is weak and not as
developed impedes the transfer of environmentally sustainable green technologies
(Acheampong, 2019). Moreover, while many financial institutions in Africa contribute
to economic growth, they are also likely to finance polluting projects that rely on
outdated technologies, contributing to carbon emissions.

Also, globalization has brought economic benefits to Africa, with increased global
income leading to greater demand for African goods and natural resources (lyoboyi et
al., 2020). However, this growing demand for resources has resulted in higher energy
consumption (Aladejare, 2022), which lowers environmental quality in Africa.
Furthermore, globalization is the main factor that causes deforestation, natural

resource depletion, and global warming (Shahbaz et al., 2017).

Recent data and research also underscore the adverse environmental consequences of
Africa's economic growth. While Africa contributes the least to global ecological
pollution (only 3.8% compared to the United States' 17%, China's 23.3%, and the EU's



13.0%), carbon emissions have risen in the continent (CDP, 2020). According to
Statista (2021), carbon emissions in Africa increased by 4.6% per year between 1995
and 2020, rising from 7.2 billion tons in 1995 to 11.95 billion tons in 2020, a total
increase of 67.5%. Between 1990 and 2017, Africa's energy-related carbon emissions
grew by 123%, which was much faster than the global average of 60%, and about 55%
of the countries that have been affected by extreme environmental problems associated
with Carbon emissions are from the continent (Ayompe et al., 2020; Maplecroft,
2011).

Furthermore, recent forecasts suggest that carbon emissions in Africa are projected to
increase by 30% by 2050, reaching a total of 1,550 million tons (Steckel et al., 2020).
This projected increase in African emissions contradicts the critical target of achieving
a 32% reduction by 2030, which is essential for fulfilling UN Sustainable
Development Goals and the Paris Agreement for 2050. Thus, estimating the role of
globalization and FD on emissions is of utmost importance for Africa as it formulates
development strategies and policies to mitigate carbon emissions. Effective
participation in global climate policy agreements is crucial to address this pressing

issue and ensure a sustainable future for both Africa and the world.

In this context, scholars have conducted extensive research on the influence of FD on
economic growth in the continent, but there is a notable gap in the literature when it
comes to considering environmental perspectives. Additionally, previous
investigations into the environmental consequences of financial development often
relied on a single indicator, which may not comprehensively capture the multifaceted
nature of this relationship. In an attempt to overcome this limitation, Acheampong
(2019) employed six distinct FD indicators to evaluate their influence on carbon
emissions. Nevertheless, individual indicators might not fully encompass the
intricacies of the financial structure due to their potential shortcomings in depth and
accessibility (Emenekwe et al.,, 2022). Also, past research on globalization's
environmental impact in Africa often emphasized economic aspects, using trade
openness as an indicator (Acheampong et al., 2019; Gyimah et al., 2023). However,
globalization encompasses a broader array of dimensions, necessitating consideration
of these factors in environmental analyses. Moreover, prior studies have often failed
to account for the moderating impact of globalization and FD on carbon emissions in

African nations, resulting in conflicting findings. Thus, this study aims to examine
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their influence, considering linear and nonlinear relationships and their potential as

moderators in carbon emissions in Africa.

To accomplish our research objectives, we have put out four hypotheses that require
testing: (1) Does FD and globalization exhibit linear and nonlinear effects on carbon
emissions? (2) Do FD and globalization moderate carbon emissions affect growth?
(3) Is “the Environmental Kuznets’s Curve (ECK) hypothesis” valid? and (4) Is there
a specific threshold level of globalization and FD that reduces carbon emissions in

African nations?

The contribution of this study is twofold. Firstly, our study employs an FD index
created by the International Monetary Fund (IMF) rather than relying on a single FD
indicator. This index comprises nine distinct metrics that collectively measure the
depth, accessibility, and efficiency of FD. Each of these metrics captures specific
attributes of financial markets and institutions. Secondly, instead of solely using trade
openness, the study employs the KOF Globalization Index (Dreher, 2006), which
categorizes globalization into economic, social, and political dimensions, providing a

more comprehensive perspective.

Thirdly, this research represents a groundbreaking endeavor as it investigates both the
linear and nonlinear impacts of FD and globalization on carbon emissions. Moreover,
it delves into the moderating role of FD and globalization within a comprehensive
panel dataset covering 52 African countries over the period from 1997 to 2021. Lastly,
the study's findings yield essential policy recommendations, encouraging African
governments to consider the interconnectedness of financial development,

globalization, and environmental sustainability.

2.2 Literature Review

2.2.1 Economic growth and carbon emission

The role of economic growth in emissions is a complex and contentious issue in
scholarly literature. Some studies suggest that carbon emissions increase or decrease
proportionally with economic growth (Acheampong,2019; Barassi and Spagnolo,
2012; Lietal.,2022; Shikwambana et al.,2021). However, others have found nonlinear
relationships, indicating that the relationship between the two variables is complex
(Grossman and Krueger, 2010; Rahman et al., 2022; Sohag et al., 2019).
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Theoretically, the growth emissions nexus has been extensively studied using the
"Environmental Kuznets Curve (EKC)." The EKC was first developed by Grossman
Krueger (1991) and is widely regarded as a valuable tool for understanding this
relationship. The EKC assumes an inverted U relationship, which states that as
economic growth increases, carbon emissions increase to a certain point, decreasing
again. The EKC explanation encompasses three crucial effects: Scale, Composition,
and Technique. According to the Scale effect, the early stages of economic growth
require more resources and inputs to enhance production. This heightened demand
consequently leads to increased energy consumption, greater pollution levels, and

elevated carbon emissions.

In contrast, the Composition effect underscores the transformation that unfolds within
the structure of production as an economy expands. This transformation encompasses
a shift from both polluting and less polluting activities. This, in turn, has an ambiguous
effect on the environment. Finally, the Technique Effect comes into play as countries'
income levels increase, resulting in a shift towards a more significant share of the
service sector and a decrease in heavy industry output. High-income economies also
engage in more research and development, which leads to cleaner technologies and
processes that help to reduce carbon emissions.

Following Grossman and Krueger (1991), several empirical studies (see, e.g. Bilgili et
al., 2016; Grossman and Krueger, 2010; Rahman et al., 2022; Syed and Tripathi, 2018;
Ulucak and Bilgili, 2018) have supported the notion that there is a bell-shaped
association between growth and emissions, with pollution "reversing” above a certain
income threshold. In general, the EKC theory concludes that environmental problems
can be solved through economic growth. While several studies support the EKC
hypothesis, others also question it. Some studies have found a linear relationship even
after nations achieved a high-income level (Onofrei et al.,2022). Others have found
that the relationship is not linear but takes a U-shaped (Sohag et al., 2019) or N-shaped
form (Maduka et al., 2022).

Also, there has been a noticeable increase in academic research focusing on exploring
the link between economic growth and carbon emissions in various African countries,
with diverse findings and conclusions emerging from this scholarly discourse. One
significant contribution to this ongoing scholarly discourse comes from the work of

Anaba (2022), who conducted a recent study focusing on Sub-Saharan African
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countries. Their research, encompassing data from 20 countries spanning the years
2000 to 2020, revealed a noteworthy positive correlation between economic growth
and carbon emissions. Also, Espoir et al. (2021) examined 47 African countries from
1995 to 2016, uncovering various patterns, including unidirectional and bidirectional

relationships between growth and emissions.

Olubusoye and Musa (2020) expanded the inquiry to 43 African countries from 1980
to 2016, finding a positive correlation in 79% of the studied nations. Additionally,
Yameogo et al. (2021) explored 20 Sub-Saharan African nations, indicating a decrease
in carbon emissions between 2002 and 2017. Conversely, Ouoba (2017) found no
significant correlation between growth and emissions in eight West African nations
from 1970 to 2010, as per the bound test and Autoregressive Distributed Lag (ARDL)

results.

Numerous studies have also explored the EKC hypothesis and its applicability in
various African countries, yielding diverse findings. In this regard, Maduka et al.
(2022) conducted research in Nigeria using ARDL, quartile regression, and the
Granger causality test approach. Their study identified an N-shaped association
between economics and emissions during the period from 1990 to 2020. In support of
the EKC hypothesis, Kwabena et al. (2017) found evidence in Sub-Saharan Africa
(SSA), while Mulali et al. (2016) discovered supporting evidence in Kenya.
Conversely, Acheampong (2019) and Zoundi (2017) and Twerefou et al. (2016) were

unable to confirm the ECK hypothesis in their respective studies for SSA and Ghana.

2.2.2 Financial development and carbon emissions

With growing concerns about climate change, the link between Financial Development
(FD) and carbon emissions is now being increasingly acknowledged. However,
scholars disagree on the nature of this relationship. Two conflicting theories can be
found in the literature, leading to an ongoing debate. The first theory asserts that FD
increases carbon emissions. This theory is based on the premise that a more advanced
financial system can facilitate companies' access to capital and credit (Levine, 1997).
This, in turn, can lead to more investment in energy-intensive industries that rely
heavily on carbon-emitting technologies (Bui, 2020). Also, a sound financial
development system can create economic growth and optimism, increasing investment

in energy-intensive sectors (Sadorsky, 2010). Additionally, the expansion of industries
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and urbanization, known for their high levels of carbon emissions, can be facilitated
by financial development (Gokmenoglu et al.,2015; Shahbaz and Lean, 2012).

A second theory asserts that FD decreases carbon emissions. According to proponents
of this theory, FD can incentivize the growth and widespread use of renewable energy
sources and green technologies (Dong and Akhtar, 2022). Furthermore, it enhances the
accessibility of low-cost financing for individuals and companies researching and
developing environmentally friendly products (Tamazian et al., 2009). FD is also
essential for fostering innovation and investment and highlighting the significance of
well-functioning financial markets (Mansour, 2023). Moreover, effective financial
development can catalyze sustainable development and contribute to reducing carbon
emissions. By promoting credit availability, attracting foreign direct investment (FDI),
ensuring robust corporate governance, and facilitating technology transfer, the
financial system can also help minimize economic activities' environmental impact
(Acheampong, 2019; Golub et al., 2011).

Recent empirical research on FD and carbon emissions also yields contradictory and
inconsistent results. While studies (see; Shoaib et al., 2020; Zaidi et al.,2019) argue
for an adverse relationship, indicating that as financial development increases, carbon
emissions decrease, and others (Le and Ozturk, 2020) suggest a positive relationship.
Furthermore, certain studies, such as (Acheampong et al., 2019; Habiba and Xinbang,
2022), present mixed results, showing both positive and negative associations, while
others, like Jamel and Maktouf (2017) find an insignificant relationship between the

two variables.

In the context of Africa, several studies have investigated the relationship between FD
and carbon emissions. For instance, Odhiambo (2020) Conducted an exploration of
this relationship across 39 sub-Saharan African (SSA) countries using the GMM
spanning from 2004 to 2014. The findings unveiled a substantial and unconditional
impact of FD in reducing carbon emissions within the studied region. However,
Acheampong (2019) Provided a more intricate perspective on the region using a
similar methodology. Their study, which encompassed the period from 2000 to 2015,
yielded mixed findings. While certain aspects indicated positive impacts of FD on
carbon emissions reduction, others demonstrated a decrease in emissions.

Additionally, specific financial indicators did not have a significant influence.
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Moreover, the study's findings did not lend support to the presence of an EKC

hypothesis in the region.

Tsaurai (2019) explored this relationship specifically within West African countries,
employing pooled ordinary least squares (OLS), fixed effects, and random effects
methods, with data spanning from 2003 to 2014. The author found that only domestic
financial sector credit was linked to a substantial increase in carbon emissions within
the region. Shahbaz et al. (2011) also found a negative long-term effect of FD on South

Africa's carbon emissions from 1965 to 2008.

In general, it is evident that the issue of FD's impact on carbon emissions in Africa is
complex and requires further study. Studies have yielded contradictory results, which
may be attributable to the context, indicators, and country-specific characteristics. In
the literature, the work of Acheampong (2019) shows a comprehensive approach,
analyzing both the “direct and indirect” effects of FD on carbon emissions in SSA
nations. However, this study has limitations, including its reliance on aggregated data

and its focus on a specific region, which may not be applicable to another region.

2.2.3 Globalization and carbon emissions

Globalization is an intricate phenomenon involving the increasing interconnectedness
and integration of economies, societies, cultures, and governments worldwide (Gygli
et al., 2019). It encompasses multiple dimensions, including social, economic, and
political factors. This process has paved the way for the unrestricted flow of goods,
services, and information across international borders, as well as the widespread
diffusion of technology and knowledge. Thus, it has spurred greater levels of
innovation and contributed to economic growth (Gallagher, 2009; Zerrin and Yasemin,
2018). However, as economies grow and industries expand due to globalization,

concerns have emerged about its effect on the environmental quality (Huo et al.,2022).

The discussion surrounding this issue revolves around two key theories: the "pollution
halo" and the "pollution haven". The "pollution halo™ hypothesis suggests that through
globalization, international organizations can transfer greener technology and
management practices to host countries (Gyamfi et al.,2022). This technology transfer
includes eco-friendly remedies like pollution reduction and renewable energy
technologies, which may effectively decrease carbon emissions. On the other hand,

the "pollution haven hypothesis” presents a contrasting view. It suggests that
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globalization may lead to a phenomenon where industries with high pollution levels
relocate their operations to developing countries with less stringent environmental
regulations (Bekun et al., 2023). The motivation behind this relocation is often driven
by the desire to maintain competitiveness and reduce operational costs. However, the
consequence of this movement can be detrimental to the environment in the host
countries. These nations, with weaker ecological laws and enforcement mechanisms,
may experience environmental degradation and an increase in carbon emissions
(Zha