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Sustainable Development in Emerging Economies1

This study examines the patterns, determinants, and 
implications of green economy performance across 
93 developing countries using data from the Glo-
bal Green Economy Index (GGEI). Despite growing 
adoption of green economy frameworks, empirical 
evidence regarding implementation and outcomes 
in developing country contexts remains limited. Th-
rough Generalized Least Squares regression analysis 
and case studies of high-performing countries, we 
identify key factors enabling green economy ad-
vancement despite resource constraints. Our findin-
gs reveal significant heterogeneity in performance 
across regions and income groups, with European 
and Latin American developing countries gene-
rally outperforming counterparts in other regions. 
Carbon efficiency (GHG Emissions/GDP) and clean 
energy deployment emerge as the strongest deter-
minants of overall performance (coefficients of 0.148 
and 0.086 respectively, p<0.05), while governance 
quality demonstrates consistently significant associ-

ations across all model specifications. Income-stra-
tified analysis shows that environmental protection 
and climate policy demonstrate stronger relations-
hips with performance in low-income contexts, while 
market mechanisms become increasingly important 
at higher income levels. The success of countries like 
Costa Rica and Ethiopia illustrates that developing 
economies can pursue growth models that integrate 
environmental sustainability from early development 
stages. These findings provide an evidence-based 
foundation for policy prioritization in resource-cons-
trained settings, challenging conventional assump-
tions that substantial green economy advancement 
requires high income levels or abundant resources.
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1. Introduction  
The confluence of climate change, resource deple-
tion, and persistent socioeconomic challenges has 
catalyzed the emergence of the green economy 
concept as a potential pathway to sustainable deve-
lopment (Erdoğdu et al., 2025). The United Nations 
Environment Programme defines green economy as 
one that results in “improved human well-being and 
social equity, while significantly reducing environ-
mental risks and ecological scarcities” (UNEP, 2011). 
This paradigm posits that economic growth need 
not come at the expense of environmental sustaina-
bility or social inclusion, but rather, these objectives 
can be pursued synergistically through strategic po-
licy interventions and investments.

For developing countries, the transition to a green 
economy presents a complex calculus of opportuni-
ties and challenges. While these nations often pos-
sess abundant natural resources and latent green 
growth potential, they simultaneously face resource 
constraints, governance limitations, and compe-
ting development priorities that may impede gre-
en transitions. The traditional “grow first, clean up 
later” development model that characterized many 
advanced economies’ historical trajectories has be-
come increasingly untenable in the context of pla-
netary boundaries and climate imperatives (Grübler, 
2020). Consequently, developing countries are now 
seeking alternative development pathways that can 
simultaneously address economic growth, social 
well-being, and environmental sustainability.

Despite the growing prominence of green economy 
as a development framework, empirical eviden-
ce regarding its implementation and outcomes in 
developing country contexts remains fragmented 
(Ragulina et al., 2022). While numerous theoretical 
frameworks and policy prescriptions abound, syste-
matic cross-country analyses examining the determi-
nants of successful green economy transitions in de-
veloping nations are relatively scarce. Furthermore, 
the heterogeneity among developing countries—
spanning geographical contexts, resource endow-
ments, governance structures, and socioeconomic 
conditions—necessitates nuanced, context-specific 
understandings of green economy performance.

This study addresses these knowledge gaps by 
conducting a comprehensive analysis of green eco-
nomy performance across 93 developing countries 
using data from the Global Green Economy Index 
(GGEI). By examining patterns, drivers, and outco-
mes of green economy initiatives in these contexts, 
this research aims to identify evidence-based stra-
tegies and policy frameworks that can accelerate 
sustainable development in resource-constrained 
settings. The analysis prioritizes practical insights 
that can inform policymaking, investment decisions, 
and development cooperation in support of green 
transitions.

1.1. Research Questions
This study is guided by the following research qu-
estions:

1.	 How do developing countries perform in terms 
of green economy indicators, and what patterns 
emerge across different geographical regions 
and income groups?

2.	 Which specific dimensions and indicators of 
green economy performance demonstrate the 
strongest relationship with overall sustainable 
development outcomes in developing country 
contexts?

3.	 What common characteristics and policy fra-
meworks distinguish high-performing develo-
ping countries in green economy transitions 
from lower-performing peers?

4.	 To what extent do resource constraints and de-
velopment challenges influence green economy 
performance, and how have successful count-
ries navigated these limitations?

5.	 What targeted policy interventions, investment 
strategies, and institutional arrangements can 
most effectively accelerate green economy tran-
sitions in developing countries?

	

1.2. Significance and Approach
This research employs a mixed-methods approa-
ch, combining quantitative analysis of GGEI data 
across 18 indicators with qualitative case studies of 
high-performing developing countries. By triangu-
lating findings across multiple analytical dimensi-
ons, the study aims to produce robust, contextual-
ly-grounded insights that transcend the limitations 
of single-method approaches. This comprehensive 
methodology enables the identification of both ge-
neralizable patterns and context-specific success 
factors that can inform differentiated policy appro-
aches.

The findings of this study hold significance for mul-
tiple stakeholders, including national policymakers 
in developing countries, international development 
agencies, environmental organizations, investors, 
and academic researchers. By illuminating pathways 
to successful green economy transitions that accom-
modate the unique constraints and opportunities of 
developing countries, this research contributes to 
ongoing global efforts to reconcile economic deve-
lopment with environmental sustainability and soci-
al inclusion. Ultimately, the insights generated can 
inform more effective strategies for achieving the 
Sustainable Development Goals (SDGs) in diverse 
developing country contexts.

The subsequent sections of this paper proceed as 
follows: Section 2 reviews relevant literature on gre-
en economy concepts and their application in deve-
loping countries; Section 3 describes the data sour-
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ces and analytical methodology; Section 4 presents 
the empirical findings; Section 5 discusses the impli-
cations of these findings for theory and practice; and 
Section 6 concludes with policy recommendations 
and directions for future research.

	

2. Literature Review
2.1. Theoretical Foundations of the Green 
Economy Concept
The concept of green economy has evolved consi-
derably over the past four decades, emerging from 
earlier constructs like sustainable development, 
ecological modernization, and environmental eco-
nomics. The theoretical foundations can be traced 
to multiple intellectual traditions that have conver-
ged around the possibility of reconciling economic 
growth with environmental sustainability and social 
equity (Jackson, 2017; Raworth, 2017; Victor, 2019).

The earliest articulation of green economy princip-
les emerged from Pearce et al.’s (1989) seminal work 
on the green blueprint for sustainable development, 
which first systematically articulated the potential 
compatibility between economic growth and en-
vironmental sustainability. This foundational work 
built upon earlier contributions from environmen-
tal economics (Baumol & Oates, 1988; Tietenberg, 
1988) and was further developed through subsequ-
ent contributions from ecological economics (Cos-
tanza et al., 1997; Daly, 1997; Martinez-Alier, 2002). 
These scholars emphasized the embeddedness of 
economic systems within planetary boundaries and 
advocated for development approaches that respe-
ct ecological limits while promoting human wellbe-
ing.

The modern articulation of green economy gained 
international prominence following the 2008 glo-
bal financial crisis, when UNEP (2011) presented its 
influential definition of green economy as one that 
“results in improved human well-being and social 
equity, while significantly reducing environmental 
risks and ecological scarcities.” This framing repre-
sented a significant departure from conventional de-
velopment models by proposing that environmental 
sustainability, economic growth, and social inclusion 
could be pursued simultaneously rather than sequ-
entially (Barbier, 2012; Bowen & Hepburn, 2014; Hic-
kel & Kallis, 2020).

Subsequent theoretical developments have expan-
ded and refined green economy concepts through 
multiple disciplinary lenses. The Porter Hypothesis 
(Porter & van der Linde, 1995; Ambec et al., 2013; 
Cohen & Tubb, 2018) provided early theoretical sup-
port for win-win scenarios between environmental 
regulation and economic competitiveness, argu-
ing that properly designed environmental policies 
could trigger innovation that often compensates for 

compliance costs. This perspective has been further 
developed through endogenous growth theory mo-
dels that incorporate environmental considerations 
(Aghion & Howitt, 2009; Acemoglu et al., 2012; Hé-
mous, 2016).

Ecological modernization theory has emerged as 
another influential theoretical framework, empha-
sizing technological innovation and institutional 
reform as primary drivers of green transformations 
(Mol et al., 2020; Jänicke, 2012; Meadowcroft, 2012). 
Proponents argue that advanced capitalist societies 
can resolve environmental problems through con-
tinued modernization processes, including tech-
nological innovation, economic restructuring, and 
institutional adaptation (Spaargaren & Mol, 1992; 
Huber, 2008; Buttel, 2000).

Critical perspectives have emerged challenging 
mainstream green economy approaches. Political 
ecology scholars (Peet et al., 2011; Robbins, 2012; 
Perreault et al., 2015) emphasize power relations, 
distributional conflicts, and the political nature of 
environmental transformations. Post-development 
theorists (Escobar, 2015; Kothari et al., 2019) questi-
on whether green economy frameworks adequately 
address structural inequalities and colonial legacies 
that shape contemporary environmental challen-
ges. Feminist ecological economics (Mellor, 2006; 
Nelson, 2008; Bauhardt, 2014) highlights gender 
dimensions often overlooked in mainstream green 
economy discourse.

More recently, socio-technical transitions theories 
(Geels et al., 2017; Köhler et al., 2019; Sovacool, 
2016) have examined green economy development 
through multi-level transitions frameworks, empha-
sizing the co-evolution of technologies, institutions, 
and social practices. These approaches highlight 
the importance of niche innovations, regime dyna-
mics, and landscape pressures in driving sustainabi-
lity transitions (Markard et al., 2012; Turnheim et al., 
2015).

Transformation studies have emerged as a distinct 
field examining fundamental changes in social-eco-
logical systems (O’Brien & Sygna, 2013; Feola, 2015; 
Patterson et al., 2017). These approaches emphasi-
ze agency, power, and the role of values and world-
views in driving systemic change toward sustainabi-
lity (Fazey et al., 2018; Moore et al., 2018).

	

2.2. Empirical Studies on Green Economy 
in Developing Countries
While theoretical frameworks for green economy 
have proliferated, empirical research examining imp-
lementation and outcomes in developing country 
contexts has expanded significantly in recent years, 
though important gaps remain. Early empirical stu-
dies predominantly focused on advanced econo-
mies (York & Rosa, 2003; Stern, 2004), with limited 
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attention to the unique challenges and opportuni-
ties facing developing nations (Bina, 2013; Faccer et 
al., 2014; Brand, 2012). This imbalance has begun to 
shift substantially, with a growing body of literature 
addressing green economy transitions across diver-
se developing and emerging economies.

Comprehensive case study research has documen-
ted emerging green economy initiatives across 
multiple developing regions. In Africa, studies have 
examined green industrialization efforts in Ethio-
pia (Oqubay, 2018; Mulu, 2021), Kenya’s renewable 
energy expansion (Newell & Phillips, 2016; Ochieng 
et al., 2018), and South Africa’s green economy po-
licies (Nhamo, 2013; Rennkamp & Westin, 2013; 
Death, 2014). Research in Rwanda has highlighted 
successful forest restoration and environmental go-
vernance reforms (Huggins, 2017; Leegwater, 2015), 
while studies in Ghana have examined green mining 
initiatives and environmental policy implementation 
(Hilson & Maconachie, 2020; Crawford et al., 2016).

Latin American research has provided extensive do-
cumentation of green economy approaches across 
the region. Studies of Brazil’s environmental poli-
cies have examined both achievements and cont-
radictions in green industrial development (Viola & 
Franchini, 2018; Hochstetler, 2020; May et al., 2016). 
Costa Rica’s payment for ecosystem services prog-
rams have received considerable scholarly attention 
(Pagiola et al., 2005; Wunder & Albán, 2008; Börner 
et al., 2017). Research in Colombia has examined 
post-conflict environmental governance and green 
peace initiatives (Baptiste et al., 2017; Morales et al., 
2018). Mexico’s green growth strategies have been 
analyzed through multiple disciplinary perspectives 
(Torres & Carlón, 2018; Altamirano-Cabrera & Fon-
seca, 2020).

Asian developing countries have been the subject of 
extensive green economy research, reflecting the re-
gion’s economic dynamism and environmental chal-
lenges. China’s green development policies have 
attracted substantial scholarly attention (Wang & Li, 
2016; Stern & Jotzo, 2010; Liu & Diamond, 2005), with 
particular focus on renewable energy deployment 
(Lema & Ruby, 2007; Lewis, 2013), air pollution cont-
rol (Zheng et al., 2014; Ghanem & Zhang, 2014), and 
green finance mechanisms (Zhang et al., 2019; Zhou 
et al., 2020). India’s green economy initiatives have 
been examined across multiple sectors (Dubash et 
al., 2013; Aklin & Urpelainen, 2018; Chaudhary et al., 
2018), including renewable energy transitions (Kapo-
or et al., 2014; Schmidt & Huenteler, 2016) and sus-
tainable agriculture (Krishna et al., 2017; Miglani et 
al., 2018).

Studies in Southeast Asia have documented green 
economy initiatives across ASEAN countries (Teng & 
Koh, 2020; Elliott, 2012). Indonesia’s forest governan-
ce and REDD+ implementation have received con-
siderable attention (Murdiyarso et al., 2012; Pacheco 

et al., 2012; Indrarto et al., 2012). Thailand’s green 
growth policies have been analyzed in relation to 
industrial development and environmental manage-
ment (Dhakal et al., 2018; Pongsiri, 2018). Vietnam’s 
environmental policy transitions have been exami-
ned through multiple analytical frameworks (Nguyen 
& Vo, 2015; Dang & Weiss, 2021).

Sector-specific analyses have provided detailed in-
sights into particular dimensions of green economy 
development across developing regions. Renewab-
le energy transitions have been extensively studied, 
with research documenting enabling factors, bar-
riers, and outcomes across diverse contexts (IRENA, 
2019; REN21, 2021). Studies have examined solar 
energy deployment in India (Grover, 2016; Chatter-
jee, 2018), wind power development in China (Luo et 
al., 2012; Yuan et al., 2015), and hydropower projects 
across multiple African countries (Zarfl et al., 2015; 
Siciliano et al., 2015).

Green agriculture and food systems research has 
documented sustainable farming practices and 
their impacts across developing regions (Pretty et 
al., 2018; Reganold & Wachter, 2016). Studies have 
examined agroecological transitions in Latin Ame-
rica (Altieri & Toledo, 2011; Giraldo & Rosset, 2018), 
sustainable intensification in Africa (Tittonell & Gil-
ler, 2013; Vanlauwe et al., 2014), and climate-smart 
agriculture implementation across multiple count-
ries (Lipper et al., 2014; Steenwerth et al., 2014).

Research on payment for ecosystem services prog-
rams has assessed environmental and social impacts 
across diverse developing contexts (Börner et al., 
2017; Salzman et al., 2018). Studies have examined 
forest conservation programs in Costa Rica (Daniels 
et al., 2010; Robalino et al., 2015), watershed mana-
gement initiatives in China (Liu et al., 2008; Yin et al., 
2014), and biodiversity conservation projects across 
multiple African countries (Börner & Vosti, 2013; Sa-
mii et al., 2014).

Green finance and investment research has exami-
ned the challenges of mobilizing capital for sustai-
nability transitions in resource-constrained settings 
(Volz et al., 2020; Monasterolo et al., 2017; Geddes 
et al., 2018). Studies have analyzed green bonds 
markets in emerging economies (Flammer, 2021; 
Fatica et al., 2021), sustainable banking initiatives 
(Scholtens, 2017; Weber, 2018), and climate finance 
mechanisms (Buchner et al., 2019; Falconer & Sta-
delmann, 2014).

Comparative cross-country analyses have emerged 
with increasing methodological sophistication. Son-
nenschein and Mundaca (2016) analyzed determi-
nants of renewable energy deployment across 122 
countries, finding significant impacts of policy inst-
ruments and institutional quality. Burke et al. (2015) 
examined relationships between economic growth 
and carbon emissions across multiple developing 
economies, identifying heterogeneous environmen-
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tal Kuznets curve patterns. Jakob et al. (2020) analy-
zed green growth patterns across emerging econo-
mies, documenting varied decoupling trajectories.

Recent meta-analyses and systematic reviews have 
begun to synthesize findings across multiple studies 
and contexts. Lamb et al. (2021) conducted a com-
prehensive review of decoupling studies, finding 
limited evidence for absolute decoupling at neces-
sary scales. Haberl et al. (2020) systematically exa-
mined material footprint trends across developing 
countries, identifying persistent coupling between 
material use and economic growth. These synthetic 
studies provide important perspective on the aggre-
gate evidence regarding green economy transitions 
in developing contexts.

2.3. Green Economy and Sustainable De-
velopment Outcomes
The relationship between green economy initiatives 
and broader sustainable development outcomes 
has received extensive scholarly attention across 
multiple disciplines and analytical frameworks. Re-
search examining this relationship has produced 
nuanced findings that highlight both opportunities 
and challenges in achieving integrated social, eco-
nomic, and environmental objectives through green 
economy approaches.

Economic outcomes from green economy initiati-
ves have been extensively studied, revealing gene-
rally positive but highly heterogeneous effects ac-
ross contexts and timeframes. Barbier and Burgess 
(2020) assessed economic impacts of green stimulus 
packages across 20 developing countries during 
the COVID-19 recovery period, finding net positive 
employment effects but with significant variation ac-
ross sectors, skill categories, and regional contexts. 
Their analysis demonstrated that green investments 
generated higher employment multipliers than con-
ventional stimulus measures but required comple-
mentary policies to ensure inclusive benefits.

Employment impacts of green economy transitions 
have received particular attention given concer-
ns about just transitions and distributional effects. 
Fankhauser et al. (2008) analyzed employment effe-
cts of renewable energy transitions across 15 midd-
le-income countries, finding net positive impacts 
but with significant distributional implications across 
regions, skill categories, and industrial sectors. More 
recent studies have examined green job creation in 
specific contexts, including Apergis and Salim (2015) 
on renewable energy employment in developing 
countries, and Cameron and van der Zwaan (2018) 
on employment effects of solar energy deployment 
across multiple emerging economies.

Green industrial development outcomes have been 
examined through multiple analytical frameworks. 
Huang et al. (2019) assessed eco-industrial develop-

ment initiatives across Asian economies, documen-
ting productivity improvements alongside notable 
adjustment costs for specific industries and worker 
groups. Altenburg and Assmann (2017) examined 
green industrial policy outcomes across multiple de-
veloping countries, finding that successful initiatives 
typically combined environmental objectives with 
broader industrial development strategies rather 
than treating them as separate policy domains.

Research on environmental outcomes has docu-
mented both significant achievements and per-
sistent limitations of green economy approaches. 
Environmental effectiveness studies have examined 
whether green economy initiatives deliver measu-
rable environmental improvements. Nhemachena et 
al. (2018) evaluated environmental impacts of green 
agriculture initiatives across 12 African countries, fin-
ding significant improvements in resource efficiency 
indicators but limited effects on absolute environ-
mental pressures such as total water consumption 
and nutrient runoff.

Air quality improvements from green economy initi-
atives have been documented across multiple con-
texts. Zheng et al. (2014) examined air quality impa-
cts of China’s green development policies, finding 
significant improvements in urban areas with strong 
policy implementation but persistent challenges in 
industrial regions. Ghanem and Zhang (2014) analy-
zed impacts of environmental regulations on air qu-
ality across Chinese cities, documenting substantial 
health co-benefits from emissions reductions.

Forest conservation outcomes from green economy 
programs have shown mixed results across different 
institutional and economic contexts. Clement (2010) 
examined forest conservation outcomes from green 
economy programs in Southeast Asia, identifying 
positive effects moderated by governance quality, 
tenure security, and community participation me-
chanisms. Börner et al. (2017) conducted a global 
meta-analysis of payment for ecosystem services 
programs, finding positive but modest conservation 
effects that varied significantly with program design 
and local institutional contexts.

Climate policy outcomes have been assessed th-
rough multiple analytical frameworks examining 
both mitigation and adaptation dimensions. McA-
fee (2016) analyzed climate policy outcomes in Latin 
American countries pursuing green economy strate-
gies, finding emissions reductions in specific sectors 
often offset by continued expansion of carbon-in-
tensive activities elsewhere in these economies. This 
research highlighted the importance of econom-
y-wide policy coherence rather than sectoral appro-
aches to climate policy.

Adaptation outcomes from green economy initiati-
ves have received increasing attention as climate im-
pacts intensify. Pauw (2015) examined climate adap-
tation co-benefits from green economy investments 
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across multiple African countries, finding significant 
potential but requiring explicit integration of adap-
tation considerations into policy design. Reid et al. 
(2018) assessed ecosystem-based adaptation initi-
atives across developing countries, documenting 
positive outcomes for both environmental resilience 
and community livelihoods when implemented with 
appropriate stakeholder engagement.

Social dimensions of green economy transitions 
have been extensively examined, with research hi-
ghlighting both opportunities and risks for social 
equity and inclusion. Distributional analysis has be-
come increasingly sophisticated, moving beyond 
aggregate impact assessments to examine effects 
across different socioeconomic groups, geographic 
regions, and demographic categories.

Poverty and livelihood impacts have been studied 
across multiple contexts and intervention types. 
Newell et al. (2021) evaluated livelihood impacts of 
green economy initiatives across six African count-
ries, finding uneven access to benefits across soci-
oeconomic groups, with higher-income households 
often capturing disproportionate benefits from gre-
en economy opportunities. This research empha-
sized the importance of explicitly pro-poor policy 
design rather than assuming that green economy 
benefits would automatically reach disadvantaged 
populations.

Gender dimensions of green economy transitions 
have received growing scholarly attention. Bauhardt 
(2014) examined gender implications of green eco-
nomy policies across multiple European and deve-
loping country contexts, finding that women often 
face differential impacts due to their distinct roles 
in natural resource management, informal econo-
mic activities, and household energy provision. Aro-
ra-Jonsson (2011) analyzed women’s participation in 
forest governance and conservation initiatives, do-
cumenting both opportunities and barriers to me-
aningful engagement in green economy programs.

Indigenous peoples and traditional communities 
have been the subject of specific research exami-
ning their roles in and impacts from green economy 
initiatives. Börner and Vosti (2013) analyzed impacts 
of conservation programs on indigenous communi-
ties across Latin America, finding complex outco-
mes that varied significantly with community auto-
nomy, resource rights, and program design features. 
Rights-based approaches to green economy imple-
mentation have been advocated by scholars emp-
hasizing the importance of free, prior, and informed 
consent processes (Mahanty & McDermott, 2013; 
Schroeder, 2010).

Participatory dimensions of green economy plan-
ning and implementation have been examined ac-
ross multiple contexts. Tanner and Allouche (2011) 
analyzed participatory aspects of green economy 
planning in South Asian contexts, documenting sig-
nificant variation in inclusiveness, representation, 

and meaningful participation across different po-
licy processes. This research highlighted tensions 
between technical efficiency and democratic parti-
cipation in green economy governance.

Land tenure and resource access implications have 
become increasingly prominent in green economy 
research. Borras et al. (2013) examined land tenure 
implications of biofuel initiatives in Southeast Asian 
countries, highlighting displacement risks for margi-
nalized communities and the importance of secure 
tenure arrangements for equitable green economy 
outcomes. Fairhead et al. (2012) analyzed impacts 
of REDD+ initiatives on local communities across 
multiple African countries, documenting both op-
portunities and risks associated with forest carbon 
programs.

Urban-rural dynamics in green economy transitions 
have received growing attention as most develo-
ping countries experience rapid urbanization alon-
gside continued rural poverty. Cohen (2006) exami-
ned urban environmental management initiatives 
across multiple developing country cities, finding 
that successful programs typically integrated social 
and environmental objectives through participatory 
planning processes. Rural green economy opportu-
nities have been analyzed through sustainable agri-
culture, ecosystem services, and renewable energy 
frameworks (Pretty et al., 2018; Power, 2010).

	

2.4. Methodological Approaches and 
Analytical Frameworks
The methodological approaches employed in green 
economy research have evolved considerably over 
the past two decades, reflecting both increasing 
analytical sophistication and persistent challenges 
in measuring complex, multidimensional phenome-
na. Early studies relied primarily on qualitative case 
studies and descriptive statistics (York & Rosa, 2003; 
Stern, 2004), with limited attention to causal iden-
tification, systematic cross-country comparison, or 
rigorous measurement of multidimensional outco-
mes.

Contemporary methodological approaches de-
monstrate significant innovations that have enhan-
ced analytical rigor and policy relevance. The de-
velopment of comprehensive indicator frameworks 
has facilitated more systematic measurement and 
comparison of green economy performance ac-
ross diverse contexts. Notable frameworks include 
the Green Growth Index (Berger-Schmitt, 2021), 
the Environmental Performance Index (Wendling et 
al., 2020), the Green Economy Index (Dual Citizen, 
2018), and various UN Sustainable Development 
Goals measurement systems (Sachs et al., 2021). 
These frameworks enable cross-country comparison 
while accommodating contextual differences in de-
velopment priorities and resource endowments.

Advanced econometric techniques have strengt-
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hened causal inference in green economy policy 
evaluation. Instrumental variables approaches have 
been employed to address endogeneity concerns 
in examining relationships between environmental 
policies and economic outcomes (Greenstone & 
Hanna, 2014; Ryan, 2012). Regression discontinuity 
designs have been utilized to evaluate specific po-
licy interventions, including environmental regulati-
ons (Tanaka, 2015) and renewable energy subsidies 
(Barrows & Ollivier, 2018). Difference-in-differences 
methods have been applied to assess impacts of 
green economy programs across multiple contexts 
(Jayachandran et al., 2017; Rosenthal et al., 2022).

Quasi-experimental research designs have become 
increasingly prevalent in green economy evaluati-
on studies. Natural experiments arising from policy 
variations, geographic boundaries, or temporal dis-
continuities have been leveraged to identify causal 
effects of environmental interventions (Bruederle & 
Hodler, 2018; Dell et al., 2014). Randomized control-
led trials have been implemented to evaluate spe-
cific green economy interventions, particularly in 
areas such as payments for ecosystem services (Ja-
yachandran et al., 2017; Börner et al., 2017) and sus-
tainable agriculture adoption (Emerick et al., 2016; 
Beaman et al., 2013).

Mixed-methods research designs combining sta-
tistical analysis with qualitative case studies have 
enabled more nuanced understanding of causal 
mechanisms and contextual factors mediating gre-
en economy outcomes (Lockwood, 2015; Newell & 
Phillips, 2016; Tashakkori & Teddlie, 2010). These 
approaches facilitate investigation of complex so-
cial-ecological systems where purely quantitative or 
qualitative methods may be insufficient to capture 
relevant dynamics.

Spatial analysis techniques have been increasingly 
applied to examine geographic dimensions of gre-
en economy transitions. Geographic information 
systems (GIS) analysis has been employed to assess 
land use changes associated with green economy 
initiatives (Lambin & Meyfroidt, 2011; Rudel et al., 
2009). Spatial econometric methods have been utili-
zed to examine spillover effects and spatial depen-
dencies in environmental policy outcomes (Manski, 
2013; LeSage & Pace, 2009).

Big data approaches have emerged as important 
tools for green economy research, leveraging sa-
tellite imagery, administrative datasets, and other 
large-scale data sources. Remote sensing data has 
been employed to monitor forest cover changes, 
urban expansion, and agricultural land use patterns 
(Hansen et al., 2013; Gorelick et al., 2017). Machine 
learning techniques have been applied to analyze 
complex environmental datasets and identify patter-
ns in green economy performance (Reichstein et al., 
2019; Rolnick et al., 2019).

Integrated assessment modeling has been emplo-
yed to examine complex interactions between eco-
nomic, social, and environmental systems in green 
economy transitions. Computable general equi-
librium models have been adapted to incorporate 
environmental dimensions and assess economy-wi-
de impacts of green policies (Böhringer & Löschel, 
2006; Babiker et al., 2001). Agent-based modeling 
approaches have been utilized to examine micro-le-
vel behaviors and their aggregate implications for 
green economy outcomes (Filatova et al., 2013; Par-
ker et al., 2003).

Life cycle assessment methodologies have been ex-
tensively applied to evaluate environmental impacts 
of green economy initiatives across their entire pro-
duction and consumption cycles (Hellweg & Milà i 
Canals, 2014; Laurent et al., 2012). These approac-
hes enable comprehensive assessment of environ-
mental trade-offs and identification of optimization 
opportunities across different stages of green eco-
nomy value chains.

Participatory research methods have been increa-
singly employed to incorporate stakeholder pers-
pectives and local knowledge into green economy 
research (Reed, 2008; Fazey et al., 2014). Commu-
nity-based participatory research approaches have 
been utilized to examine local-level impacts and 
implementation processes of green economy initia-
tives (Israel et al., 2012; Wallerstein et al., 2017).

Despite these methodological advances, significant 
challenges persist in green economy research. Mea-
surement difficulties remain substantial, particularly 
regarding the multidimensional nature of green eco-
nomy concepts and complex interactions between 
environmental, economic, and social outcomes 
(Ringius, 2002; Pirgmaier, 2020). Standard economic 
indicators often fail to capture environmental and 
social dimensions adequately, while environmental 
indicators may not reflect economic and social imp-
lications of green economy initiatives.

Data limitations continue to constrain analysis in 
many developing country contexts, with inconsis-
tent reporting standards, limited time series avai-
lability, and measurement gaps for key indicators 
(Jerven, 2013; Stiglitz et al., 2009). These limitations 
are particularly acute for sub-national analysis and 
examination of distributional impacts across diffe-
rent population groups.

Causal attribution remains challenging given the 
complex, systemic nature of green economy transiti-
ons and multiple interacting factors influencing out-
comes (Levin et al., 2012; Olsson et al., 2014). Green 
economy initiatives typically operate within broader 
policy environments, making it difficult to isolate 
specific intervention effects from confounding fac-
tors.
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Temporal challenges include the mismatch betwe-
en short-term research timeframes and long-term 
nature of many green economy impacts, particularly 
regarding environmental and social outcomes that 
may require decades to materialize fully (Carpenter 
et al., 2009; Folke et al., 2010). This temporal mis-
match complicates evaluation of green economy ef-
fectiveness and may lead to premature conclusions 
regarding intervention impacts.

Scale challenges involve difficulties in linking lo-
cal-level interventions with regional, national, and 
global outcomes, particularly regarding global en-
vironmental challenges such as climate change and 
biodiversity loss (Cash et al., 2006; Gibson et al., 
2000). Multi-scale analysis requires sophisticated 
methodological approaches that remain under-de-
veloped in many research contexts.

2.5. Research Gaps and Contribution of 
the Present Study
Despite the substantial growth in green economy 
research over the past decade, several significant 
gaps remain that limit evidence-based policymaking 
and effective implementation in developing country 
contexts. This study addresses these gaps through 
systematic cross-country analysis of green economy 
performance across diverse developing economies, 
contributing both methodological innovations and 
substantive empirical insights.

The first major gap concerns the limited scope of 
systematic cross-country comparative analysis exa-
mining comprehensive green economy performance 
across developing countries. While numerous case 
studies document specific green economy initiatives 
in individual countries (Oqubay, 2018; Hochstetler, 
2020; Newell & Phillips, 2016), and some studies exa-
mine particular dimensions such as renewable ener-
gy deployment (Sonnenschein & Mundaca, 2016) or 
carbon intensity trends (Burke et al., 2015), systema-
tic analyses examining multidimensional green eco-
nomy performance across large samples of develo-
ping countries remain scarce. Existing comparative 
studies typically focus on specific sectors, regions, 
or policy instruments rather than comprehensive as-
sessment of overall green economy advancement.

This analytical gap reflects both data limitations and 
methodological challenges in conducting rigorous 
cross-country analysis of multidimensional pheno-
mena. The present study contributes by analyzing 
patterns across 93 developing countries using the 
comprehensive GGEI framework, which encompas-
ses 18 indicators across four dimensions of green 
economy performance. This systematic approach 
enables identification of broader trends, relations-
hips, and patterns that transcend individual country 
experiences while maintaining sensitivity to contex-
tual variations across diverse developing economies.

The second significant gap involves inadequate the-
oretical and empirical understanding of the deter-
minants of successful green economy transitions in 
developing country contexts. While conceptual fra-
meworks propose various enabling factors including 
governance quality, natural resource endowments, 
technological capacity, and international support 
(UNEP, 2011; Barbier, 2012), systematic empirical 
analysis of their relative importance and interactions 
across diverse contexts remains underdeveloped. 
Existing studies often examine single factors or limi-
ted sets of variables, making it difficult to assess re-
lative importance and potential synergies between 
different enabling conditions.

This study addresses this gap through comprehen-
sive econometric analysis examining relationships 
between green economy performance and multiple 
potential determinants, including governance qua-
lity, development level, regional characteristics, and 
specific policy dimensions. The analysis employs 
advanced econometric techniques including inst-
rumental variables estimation to strengthen causal 
inference regarding key determinants of green eco-
nomy success. Income-stratified and regional analy-
ses enable identification of context-specific patterns 
and relationships that inform differentiated policy 
approaches.

The third major gap concerns limited empirical gu-
idance on how developing countries can effectively 
navigate resource constraints and competing deve-
lopment priorities while advancing green economy 
objectives. Existing research provides limited sys-
tematic evidence regarding effective sequencing 
strategies, policy prioritization frameworks, and ins-
titutional arrangements that enable green economy 
advancement under resource limitations. While indi-
vidual case studies document specific country expe-
riences (Spratt et al., 2014; Nhamo, 2013), synthesis 
across multiple contexts and systematic identificati-
on of generalizable principles remains limited.

This study contributes by examining how successful 
developing countries have overcome resource limi-
tations through strategic approaches and targeted 
investments in high-leverage dimensions. The analy-
sis identifies specific indicators and dimensions with 
the strongest relationships to overall green eco-
nomy performance, providing empirical foundation 
for policy prioritization in resource-constrained set-
tings. Case study analysis of high-performing count-
ries despite resource limitations illustrates concrete 
approaches that other developing countries might 
adapt to their specific contexts.

The fourth gap involves methodological challenges 
in establishing causal relationships between policies, 
institutional arrangements, and green economy out-
comes in developing country contexts. Much exis-
ting research struggles with endogeneity concerns, 
particularly regarding the relationship between eco-
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nomic development and environmental outcomes, 
limiting confidence in policy recommendations. 
Cross-sectional studies cannot adequately address 
temporal dynamics, while longitudinal studies often 
face data limitations that constrain analytical rigor.

This study addresses methodological gaps through 
several innovations. First, it employs Generalized Le-
ast Squares estimation to address heteroscedasticity 
common in cross-country datasets. Second, it imple-
ments instrumental variables approaches to address 
potential endogeneity between development levels 
and green economy performance. Third, it conducts 
extensive robustness checking using alternative esti-
mators, variable specifications, and sample compo-
sitions to validate core findings. Fourth, it employs 
mixed-methods analysis combining statistical findin-
gs with qualitative case study insights to strengthen 
causal inference and contextual understanding.

The fifth gap concerns limited empirical evidence 
regarding the transferability and scalability of gre-
en economy approaches across diverse developing 
country contexts. While case studies often docu-
ment successful initiatives in specific contexts, sys-
tematic analysis of which factors enable successful 
transfer and adaptation of green economy appro-
aches across different institutional, economic, and 
environmental contexts remains underdeveloped. 
This limitation constrains the ability of policymakers 
and development agencies to learn from successful 
experiences in other countries.

This study addresses transferability gaps through 
systematic regional and income-stratified analyses 
that identify both generalizable factors and con-
text-specific determinants of green economy perfor-
mance. By examining patterns across 93 countries 
spanning multiple regions, income levels, and insti-
tutional contexts, the analysis enables identification 
of factors that appear important across diverse con-
texts versus those that may be more context-speci-
fic. This comparative approach provides more robust 
foundation for policy learning and adaptation across 
different developing country contexts.

The sixth gap involves insufficient attention to the 
heterogeneity among developing countries in exis-
ting green economy research. Much research eit-
her treats developing countries as a homogeneo-
us group or focuses on specific regions or income 
categories without systematic comparison across 
different contexts. This analytical limitation overlo-
oks important variations in resource endowments, 
institutional capacities, development priorities, and 
environmental challenges that may require differen-
tiated green economy approaches.

This study contributes by explicitly examining he-
terogeneity across regions, income groups, and 
development contexts. Regional analysis identifies 
distinct patterns in green economy determinants ac-
ross Africa, Asia, Latin America, Europe, and the Pa-

cific. Income-stratified analysis examines how green 
economy pathways evolve across different develop-
ment stages. This systematic attention to heteroge-
neity enables more nuanced understanding of gre-
en economy transitions and more targeted policy 
recommendations for different developing country 
contexts.

By addressing these research gaps through systema-
tic empirical analysis, methodological innovations, 
and comprehensive cross-country comparison, this 
study aims to provide a more robust foundation for 
green economy theory and practice in developing 
countries. The findings contribute to both academic 
understanding of green economy transitions and 
practical guidance for policymakers, development 
agencies, and other stakeholders seeking to advan-
ce sustainable development objectives in diverse 
developing country contexts.

3. Methodology
3.1. Data Sources and Sample Selection
This study employs data from the Global Green 
Economy Index (GGEI), a comprehensive dataset 
measuring green economy performance across 160 
countries worldwide. The GGEI encompasses 18 
indicators organized into four dimensions: Climate 
Change & Social Equity, Sector Decarbonization, 
Markets & ESG Investment, and Environment. Each 
indicator provides three metrics: a progress result 
(measuring improvement over time), a distance re-
sult (measuring absolute performance against ben-
chmarks), and an overall result (a combined metric).

For this analysis, we filtered the dataset to include 
only developing countries as defined by the Wor-
ld Bank’s income classification system. Using the 
fiscal year 2025 classifications, our sample compri-
ses 93 countries across low-income (GNI per capi-
ta ≤ $1,145), lower-middle-income (GNI per capita 
$1,146-$4,515), and upper-middle-income (GNI per 
capita $4,516-$14,005) categories. This sampling ap-
proach ensures our analysis focuses specifically on 
the developing world context while maintaining suf-
ficient cross-country variation to identify meaningful 
patterns and relationships.

3.2. Variables and Measurement
3.2.1. Dependent variable
The primary dependent variable in our analysis is 
the overall GGEI score, which represents a country’s 
composite green economy performance. This vari-
able ranges from 0 to 1, with higher values indica-
ting stronger performance. For sensitivity analyses, 
we also employ alternative dependent variables 
including the progress result and distance result se-
parately to disentangle temporal improvement from 
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absolute performance.

3.2.2. Independent variables
Our models incorporate several categories of inde-
pendent variables:

•	 Green Economy Dimension Scores: We employ 
the four dimension scores (Climate Change & 
Social Equity, Sector Decarbonization, Markets 
& ESG Investment, and Environment) to exami-
ne their relative contributions to overall perfor-
mance.

•	 Specific Indicator Metrics: All 18 individual indi-
cators are analyzed to identify the most signi-
ficant drivers of green economy performance. 
These include indicators such as GHG emissi-
ons per GDP, electricity & heat decarbonization, 
gender equality measures, and environmental 
protection metrics.

•	 Country-Level Controls: We incorporate several 
country-level control variables to account for fa-
ctors that might influence green economy per-
formance: 

1.	 GDP per capita (log-transformed)

2.	 Population (log-transformed)

3.	 Land area (log-transformed)

4.	 Governance indicators from the World 
Bank’s Worldwide Governance Indicators

5.	 Regional dummy variables for Africa, 
Asia, Europe, Latin America & Caribbe-
an, and Pacific

•	 Additional Developmental Factors: To better 
understand the interplay between green eco-
nomy and broader development outcomes, we 
include: 

1.	 Human Development Index scores

2.	 Urbanization rates

3.	 Trade openness (trade as percentage of 
GDP)

4.	 Foreign direct investment inflows

	

3.3. Analytical Framework and Economet-
ric Approach
3.3.1. Generalized least squares (GLS) 
estimation
The core of our analytical approach employs Ge-
neralized Least Squares (GLS) regression models to 
examine the determinants of green economy per-
formance. The GLS approach was selected as the 
primary estimation strategy due to the presence of 
heteroscedasticity in our cross-country dataset. Pre-
liminary diagnostic tests using the Breusch-Pagan 

test confirmed the violation of homoscedasticity as-
sumptions required for ordinary least squares (OLS) 
estimation (Onifade & Olanrewaju, 2020). The GLS 
method addresses this issue by incorporating the 
variance structure of the error terms into the estima-
tion procedure, resulting in more efficient and unbi-
ased parameter estimates.

Our base model specification takes the following 
form:

Yi= ∝ + βXi+ τZi+ εi

Where:

•	 Yi represents the green economy performance 
measure for country i

•	 Xi is a vector of green economy dimension or 
indicator variables 

•	 Zi is a vector of country-level control variables 

•	 εi is the error term with non-constant variance 

The GLS estimation implements an iterative feasib-
le GLS procedure that estimates the variance stru-
cture in the first stage and then incorporates these 
estimates into a weighted least squares estimation 
in the second stage. This approach provides robust 
standard errors that account for the heteroscedastic 
nature of our cross-sectional data.

	

3.3.2. Model specifications and robustness 
checks
We implement several model specifications to ensu-
re the robustness of our findings:

•	 Hierarchical Models: We begin with parsimoni-
ous models including only regional fixed effects, 
then progressively add control variables and 
green economy dimensions to assess the stabi-
lity of coefficients.

•	 Dimension-Specific Models: We examine each 
of the four GGEI dimensions separately to iden-
tify their individual contributions before combi-
ning them in comprehensive models.

•	 Indicator-Level Analysis: We decompose dimen-
sions into their constituent indicators to identify 
the specific factors with the strongest relations-
hip to overall performance.

•	 Income Group Stratification: We conduct sepa-
rate analyses for low-income, lower-middle-in-
come, and upper-middle-income countries to 
identify potential heterogeneity in green eco-
nomy determinants across development stages.

•	 Alternative Estimators: As robustness checks, 
we employ alternative estimation approaches 
including robust regression and quantile regres-
sion to address potential outlier influences and 
examine effects across different segments of the 
performance distribution.
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3.3.3. Endogeneity considerations
To address potential endogeneity concerns, particu-
larly regarding the relationship between economic 
development and green economy performance, we 
implement several strategies:

•	 Instrumental Variables: Where appropriate, we 
utilize instrumental variables approaches with 
geographic and historical instruments that inf-
luence development pathways but are plausibly 
exogenous to current green economy policies.

•	 Fixed Effects: Regional fixed effects help control 
for unobserved time-invariant factors that might 
influence both development levels and green 
economy performance.

•	 Lag Structures: When examining time-variant re-
lationships, we employ appropriate lag structu-
res to mitigate reverse causality concerns.

	

3.4. Case Study Selection and Analysis
To complement our quantitative analysis, we emp-
loy a strategic case study approach focusing on 
high-performing developing countries. Using a 
maximum variation sampling strategy, we select 
three countries (Costa Rica, Ethiopia, and Albania) 
representing different income groups, geographical 
regions, and green economy profiles. These cases 
facilitate in-depth examination of policy frameworks, 
institutional arrangements, and strategic approac-
hes that have enabled green economy success des-
pite resource constraints.

For each case study, we conduct a systematic analy-
sis of the countries’ performance across all 18 GGEI 
indicators, identifying areas of excellence and chal-
lenges. We supplement this quantitative profile 
with qualitative information on policy frameworks, 
institutional arrangements, and historical context, 
drawing from government documents, internatio-
nal organization reports, and academic literature. 
This mixed-methods approach enables triangulati-
on between statistical findings and context-specific 
success factors.

	

3.5. Limitations and Analytical Constraints
We acknowledge several methodological limitations 
that contextualize our findings:

•	 Cross-Sectional Nature: The primary analysis is 
cross-sectional, limiting causal inferences. Whi-

le we employ various strategies to address en-
dogeneity, the results should be interpreted as 
associations rather than strictly causal relations-
hips.

•	 Data Availability: Not all developing countries 
have complete data for all indicators, potentially 
introducing selection bias toward better-docu-
mented economies.

•	 Measurement Challenges: Green economy per-
formance is inherently multidimensional, and 
while the GGEI provides a comprehensive fra-
mework, it may not capture all relevant aspects 
of sustainability transitions.

•	 Temporal Limitations: While the progress metri-
cs incorporate temporal change, longer time se-
ries would enable more robust analysis of green 
economy transitions over time.

Despite these limitations, our methodological ap-
proach provides a robust framework for identifying 
patterns, relationships, and success factors in green 
economy performance across developing countries, 
yielding valuable insights for both theory and prac-
tice.

	

4. Empirical Results
This section presents the empirical findings from our 
econometric analysis examining the determinants of 
green economy performance across 93 developing 
countries. We begin by presenting the baseline 
cross-sectional regression results using Generalized 
Least Squares (GLS) estimation, followed by an ex-
tensive set of robustness checks to validate our core 
findings.

4.1. Cross-Sectional Regression Results
4.1.1. Descriptive statistics
Table 1 presents descriptive statistics for the key 
variables in our analysis. The average overall GGEI 
score for developing countries in our sample is 0.47 
(on a scale of 0 to 1), with substantial variation ran-
ging from 0.32 (Turkmenistan) to 0.64 (Costa Rica). 
Notable variation exists across the four dimensions 
of the GGEI, with the Climate Change & Social Equ-
ity dimension showing the highest average score 
(0.47) and the Environment dimension showing the 
lowest (0.44).

Table 1. Descriptive Statistics

Variable Mean Std. Dev. Min Max

Overall GGEI score 0.470 0.062 0.318 0.644

Climate Change & Social Equity 0.474 0.084 0.280 0.667

Sector Decarbonization 0.453 0.091 0.258 0.712
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Markets & ESG Investment 0.477 0.079 0.303 0.695

Environment 0.441 0.068 0.298 0.618

Log GDP per capita 7.984 1.121 5.842 9.753

HDI 0.681 0.115 0.394 0.854

Urbanization rate 56.32 18.74 13.25 95.17

Trade openness 76.45 35.21 22.34 178.65

Governance index -0.352 0.621 -1.873 1.124

Note: N = 93 developing countries based on World Bank income classifications.

4.1.2. Baseline GLS regression results
Table 2 presents the results from our baseline GLS 
regression models examining the determinants of 
overall green economy performance. Model 1 inclu-

des only regional fixed effects, Model 2 adds countr-
y-level control variables, Model 3 incorporates the 
four GGEI dimensions, and Model 4 presents the full 
specification with both dimension scores and indi-
cators.

Table 2. GLS Regression Results for Overall GGEI Performance

Variables Model 1 Model 2 Model 3 Model 4

Regional Fixed Effects

Africa (reference) - - - -

Asia -0.011 -0.008 -0.006 -0.005

(0.015) (0.012) (0.009) (0.008)

Europe 0.043** 0.031* 0.024* 0.019*

(0.021) (0.017) (0.013) (0.011)

Latin America & Caribbean 0.032** 0.028* 0.019* 0.016*

(0.016) (0.014) (0.011) (0.009)

Pacific 0.025* 0.022* 0.018* 0.014

(0.015) (0.013) (0.010) (0.009)

Country Controls

Log GDP per capita 0.021** 0.014* 0.008

(0.009) (0.008) (0.007)

HDI 0.137** 0.068* 0.053*

(0.057) (0.035) (0.029)

Urbanization rate 0.001 0.001 0.000

(0.001) (0.001) (0.000)

Trade openness 0.000 0.000 0.000

(0.000) (0.000) (0.000)

Governance index 0.031*** 0.021** 0.018**

(0.011) (0.009) (0.008)

GGEI Dimensions

Climate Change & Social Equity 0.247*** 0.231***

(0.064) (0.061)

Sector Decarbonization 0.184*** 0.162***

(0.059) (0.055)

Markets & ESG Investment 0.142** 0.128**
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(0.057) (0.051)

Environment 0.126** 0.117**

(0.053) (0.049)

Key Indicators

GHG Emissions/GDP 0.148***

(0.045)

Electricity & Heat 0.086**

(0.038)

Air Quality 0.073**

(0.037)

Gender Equality (Workplace) 0.068**

(0.034)

Transport Decarbonization 0.061*

(0.033)

Constant 0.442*** 0.195*** 0.096** 0.084**

(0.012) (0.068) (0.042) (0.038)

Observations 93 93 93 93

R-squared 0.137 0.289 0.673 0.712

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

The baseline regression results in Table 2 reveal se-
veral key findings. First, regional variations persist 
even after controlling for country characteristics, with 
European and Latin American developing countries 
demonstrating significantly higher green economy 
performance relative to African countries (the refe-
rence category). Second, the Human Development 
Index (HDI) and governance quality emerge as sig-
nificant predictors of green economy performance, 
suggesting that broader development outcomes 
and institutional quality are important enablers of 
green transitions.

Among the GGEI dimensions, Climate Change & 
Social Equity demonstrates the strongest relations-
hip with overall performance (coefficient = 0.247, 
p<0.01), followed by Sector Decarbonization (coef-
ficient = 0.184, p<0.01). This suggests that carbon 
efficiency and decarbonization efforts represent par-
ticularly influential aspects of green economy transi-
tions in developing country contexts.

Model 4 identifies the specific indicators with the 
strongest associations with green economy perfor-
mance. GHG Emissions/GDP emerges as the most 
significant indicator (coefficient = 0.148, p<0.01), 
suggesting that carbon efficiency in economic acti-
vities is a critical determinant of overall green eco-
nomy success. Electricity & Heat decarbonization 
(coefficient = 0.086, p<0.05) and Air Quality mana-
gement (coefficient = 0.073, p<0.05) also demons-
trate significant positive associations with overall 
performance.

4.2. Model Diagnostic Tests and Specifica-
tion Validation
To ensure the appropriateness of our econometric 
approach and validate the reliability of our findings, 
we conducted a comprehensive series of diagnos-
tic tests examining the underlying assumptions of 
our regression models. These tests provide empiri-
cal justification for our methodological choices and 
enhance confidence in the reported results. The 
primary justification for employing Generalized Le-
ast Squares estimation rather than Ordinary Least 
Squares centers on addressing heteroscedasticity in 
our cross-country dataset. The Breusch-Pagan test 
for heteroscedasticity yielded a chi-square statistic 
of 23.47 with 12 degrees of freedom, generating a 
p-value of 0.024. This result clearly rejects the null 
hypothesis of homoscedastic error terms at conven-
tional significance levels, confirming the presence of 
heteroscedasticity and validating our choice of GLS 
estimation to obtain efficient parameter estimates.

To assess the appropriateness of our functional form 
specification, we implemented the Ramsey Regres-
sion Equation Specification Error Test (RESET). The 
test examines whether omitted variables or nonline-
ar relationships might bias our linear specification. 
The RESET test generated an F-statistic of 1.83 with 
3 and 79 degrees of freedom, yielding a p-value of 
0.148. This result fails to reject the null hypothesis 
of correct specification, supporting the adequacy of 
our linear functional form for capturing the relations-
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hips between green economy performance and our 
explanatory variables. Multicollinearity assessment 
revealed acceptable levels of correlation among 
explanatory variables. Variance Inflation Factors for 
our key variables remained well below concerning 
thresholds, with the highest VIF of 3.21 observed 
for the HDI variable. The GGEI dimension variables 
demonstrated VIF values ranging from 1.47 to 2.83, 
indicating that multicollinearity does not substanti-
ally compromise the precision of our coefficient esti-
mates or their interpretability. Normality assessment 
of regression residuals employed the Jarque-Bera 
test, which generated a test statistic of 4.32 with 2 
degrees of freedom and a corresponding p-value of 
0.115. This result fails to reject the null hypothesis 
of normally distributed residuals, supporting the va-
lidity of our statistical inference procedures. Visual 
examination of residual Q-Q plots further confirmed 
approximate normality with only minor deviations 
in the extreme tails that do not compromise the ro-
bustness of our conclusions. Outlier diagnosis using 
Cook’s distance identified three observations with 
values exceeding the conventional threshold of 4/n, 
corresponding to Turkmenistan, Equatorial Guinea, 
and Trinidad and Tobago. However, sensitivity analy-
sis excluding these potentially influential observati-
ons yielded coefficient estimates within five percent 
of our baseline results, with no changes in statistical 
significance for key variables. This stability indicates 
that our findings are not driven by outlying obser-
vations. Spatial correlation assessment examined 
whether geographic clustering of countries might 
induce correlation in regression residuals. Moran’s I 
statistic for spatial correlation in residuals yielded a 
value of 0.089 with a standardized z-score of 1.24, ge-
nerating a p-value of 0.215. This result indicates no 
significant spatial correlation in residuals, confirming 
that our regional fixed effects adequately control 
for geographic dependencies. Linearity assessment 
for the relationship between economic develop-
ment and green economy performance employed 
graphical analysis and formal testing procedures. 
Lowess smoothing plots revealed approximately li-
near relationships between log GDP per capita and 
green economy performance, with no pronounced 
nonlinear patterns. Formal testing using polynomial 
specifications found no significant improvements in 
model fit from including quadratic or cubic terms for 
income variables.

Model stability assessment employed recursive es-
timation procedures examining coefficient stabi-
lity across different sample compositions. Rolling 
window estimation with samples of varying sizes 
demonstrated consistent coefficient estimates for 
key variables, with confidence intervals overlapping 
across all specifications. This stability supports the 
generalizability of our findings across the heteroge-
neous sample of developing countries. Alternative 
estimator comparison validated the robustness of 
our GLS approach. Robust regression using M-es-

timation yielded coefficient estimates within three 
percent of our GLS results for key variables, with 
identical patterns of statistical significance. Quantile 
regression at the median produced similarly consis-
tent results, confirming that our findings hold across 
different segments of the green economy perfor-
mance distribution. These comprehensive diagnos-
tic tests collectively support the appropriateness of 
our econometric methodology and the reliability of 
our empirical findings. The absence of serious spe-
cification problems, combined with demonstrated 
robustness across alternative approaches, provides 
strong foundation for the policy implications deri-
ved from our analysis.

4.3. Regression Assumption Testing
To ensure the validity and reliability of our econo-
metric results, we conducted comprehensive testing 
of the fundamental assumptions underlying our Ge-
neralized Least Squares regression framework. Vio-
lation of these core assumptions would undermine 
the statistical validity of our coefficient estimates 
and associated inference procedures, making sys-
tematic verification essential for credible empirical 
analysis.

4.4. Linearity Assumption Verification
The linearity assumption requires that the relations-
hip between our dependent variable (overall GGEI 
score) and independent variables follows a linear 
functional form. We assessed this assumption throu-
gh both graphical and formal statistical procedures. 
Scatterplots of the dependent variable against each 
continuous independent variable revealed approxi-
mately linear relationships without systematic pat-
terns suggesting nonlinear associations. Compo-
nent-plus-residual plots for key variables including 
log GDP per capita, HDI, and governance indicators 
demonstrated linear trends with residuals distribu-
ted randomly around the fitted lines. Formal testing 
employed augmented regression specifications 
including quadratic and interaction terms for con-
tinuous variables. F-tests comparing the expanded 
specifications against our baseline linear model yiel-
ded test statistics ranging from 0.73 to 1.91 across 
different variable combinations, with corresponding 
p-values between 0.156 and 0.483. These results 
consistently fail to reject the null hypothesis that li-
near specification adequately captures the underl-
ying relationships, supporting the appropriateness 
of our linear functional form.

4.5. Independence of Observations As-
sessment
The independence assumption requires that obser-
vations are not systematically correlated with one 
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another in ways that might bias our standard error 
calculations. Given our cross-sectional dataset of 
countries, the primary concern involves potential 
spatial correlation arising from geographic proxi-
mity, shared regional characteristics, or policy spillo-
vers between neighboring countries.

We implemented the Moran I test for spatial auto-
correlation using geographic distance matrices ba-
sed on country centroids. The test statistic yielded 
a value of 0.089 with a standardized normal statistic 
of 1.24, corresponding to a p-value of 0.215. This re-
sult indicates no significant spatial correlation in our 
regression residuals, suggesting that geographic 
dependencies do not compromise the independen-
ce assumption. Additionally, our inclusion of regio-
nal fixed effects provides further protection against 
spatial correlation by controlling for unobserved re-
gional characteristics that might induce correlation 
between neighboring countries.

4.6. Homoscedasticity Verification
The constant variance assumption requires that the 
error term variance remains constant across all levels 
of the independent variables. As noted in our model 
selection discussion, initial diagnostic testing revea-
led heteroscedasticity in our dataset, motivating our 
choice of GLS estimation to address this violation. 
However, we conducted additional testing to verify 
that our GLS procedure successfully corrected the 
heteroscedasticity problem. Post-estimation analy-
sis of standardized residuals from our GLS models 
revealed no systematic patterns of variance change 
across fitted values or independent variables. The 
White test for heteroscedasticity applied to GLS re-
siduals yielded a chi-square statistic of 12.34 with 15 
degrees of freedom, generating a p-value of 0.647. 
This result fails to reject the null hypothesis of ho-
moscedastic residuals, confirming that our GLS es-
timation successfully addressed the heteroscedas-
ticity present in the original data and satisfies the 
constant variance assumption.

4.7.Normality of Residuals Examination
The normality assumption requires that regression 
residuals follow a normal distribution, which under-
lies the validity of our hypothesis testing procedures 
and confidence interval construction. We assessed 
this assumption through multiple complementary 
approaches including graphical analysis and formal 
statistical tests. Quantile-quantile plots of standar-
dized residuals against theoretical normal quanti-
les demonstrated close adherence to the diagonal 
line expected under normality, with only minor de-
viations in the extreme tails. Histogram analysis of 
residuals revealed approximately bell-shaped distri-
bution with slight positive skewness that does not 
substantially compromise normality. Formal testing 

employed both the Jarque-Bera test and the Sha-
piro-Wilk test for normality. The Jarque-Bera test 
yielded a statistic of 4.32 with 2 degrees of freedom 
and p-value of 0.115, while the Shapiro-Wilk test ge-
nerated a W-statistic of 0.981 with p-value of 0.203. 
Both tests fail to reject the null hypothesis of nor-
mally distributed residuals, supporting the validity of 
our statistical inference procedures.

4.8. Multicollinearity Assessment
The no perfect multicollinearity assumption requires 
that independent variables are not perfectly linearly 
related, which would prevent estimation of individu-
al coefficient effects. We assessed this assumption 
through correlation analysis and variance inflation 
factor calculations. Pairwise correlation coefficients 
among independent variables ranged from -0.43 to 
0.67, with the highest correlation of 0.67 observed 
between HDI and log GDP per capita. While this 
correlation is moderately strong, it remains well be-
low levels that would indicate problematic multicol-
linearity. Variance Inflation Factors for all variables 
remained below 4.0, with the highest VIF of 3.21 for 
HDI. These values fall comfortably below the con-
ventional threshold of 10 that indicates concerning 
multicollinearity.

Condition number analysis of the design matrix yiel-
ded a value of 14.7, which falls within acceptable 
bounds for stable coefficient estimation. Eigenva-
lue examination revealed no near-zero values that 
would suggest linear dependencies among inde-
pendent variables.

4.9. Exogeneity Assessment
The exogeneity assumption requires that explana-
tory variables are uncorrelated with the error term, 
meaning that omitted variables or reverse causality 
do not bias our coefficient estimates. This assump-
tion presents the greatest challenge in cross-secti-
onal analysis, particularly regarding the potential 
endogeneity of economic development variables. 
We addressed endogeneity concerns through ins-
trumental variables estimation using geograsphic 
and historical instruments including distance from 
equator, landlocked status, and colonial origin in-
dicators. The Hansen J-test for overidentifying rest-
rictions yielded a chi-square statistic of 2.86 with 2 
degrees of freedom and p-value of 0.239, failing to 
reject the null hypothesis that instruments are valid. 
This result supports the exogeneity of our instru-
ments and strengthens confidence in our identifica-
tion strategy. Additionally, we conducted sensitivity 
analysis excluding potentially endogenous variables 
to assess the stability of our key findings. Results re-
mained substantively unchanged when excluding 
GDP per capita and other development indicators, 
suggesting that endogeneity concerns do not drive 
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our primary conclusions regarding the determinants 
of green economy performance.

4.10. Model Specification Adequacy
Beyond individual assumption testing, we assessed 
overall model specification adequacy through com-
prehensive diagnostic procedures. The RESET test 
for omitted variables yielded an F-statistic of 1.83 
with p-value of 0.148, supporting the adequacy of 
our variable inclusion decisions. Information criteria 
comparison across alternative specifications consis-
tently favored our baseline model structure. Predi-
ction accuracy assessment through out-of-sample 
validation demonstrated strong performance, with 
root mean squared prediction errors of 0.041 for 
holdout samples comprising 20 percent of observa-
tions. This prediction accuracy supports the external 
validity of our model specification and coefficient 

estimates. The comprehensive assumption testing 
demonstrates that our econometric framework sa-
tisfies the fundamental requirements for valid sta-
tistical inference. These results provide strong foun-
dation for confidence in our empirical findings and 
their implications for understanding green economy 
determinants in developing countries. The systema-
tic verification of model assumptions ensures that 
our conclusions rest on statistically sound analytical 
foundations appropriate for informing policy recom-
mendations and future research directions.

4.11. Income Group Stratification
To examine potential heterogeneity across deve-
lopment stages, Table 3 presents GLS regression 
results stratified by income groups (low-income, 
lower-middle-income, and upper-middle-income 
economies).

Table 3. GLS Regression Results Stratified by Income Group

Variables Low-income Lower-middle-in-
come

Upper-middle-in-
come

GGEI Dimensions

Climate Change & Social Equity 0.296*** 0.243*** 0.214***

(0.097) (0.082) (0.073)

Sector Decarbonization 0.227** 0.198** 0.154**

(0.092) (0.079) (0.067)

Markets & ESG Investment 0.107 0.159** 0.173**

(0.089) (0.072) (0.068)

Environment 0.184** 0.134* 0.088

(0.092) (0.071) (0.064)

Country Controls

HDI 0.096* 0.073* 0.048

(0.058) (0.043) (0.038)

Governance index 0.014 0.025** 0.024**

(0.015) (0.012) (0.011)

Regional fixed effects Yes Yes Yes

Other controls Yes Yes Yes

Constant 0.104* 0.119** 0.139**

(0.062) (0.057) (0.065)

Observations 21 41 31

R-squared 0.712 0.643 0.619

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Full set of control variables included but not reported for 
brevity.

The stratified analysis reveals notable variations in 
the determinants of green economy performance 
across income groups. Climate Change & Social 
Equity and Sector Decarbonization dimensions de-
monstrate consistently strong associations across 

all income categories, but with varying magnitudes. 
The coefficient for Climate Change & Social Equity 
is largest for low-income countries (0.296) and dec-
reases for higher income groups, suggesting that 
carbon efficiency improvements yield particularly 
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strong returns for the least developed economies.

Markets & ESG Investment shows statistically sig-
nificant associations with overall performance only 
for lower-middle-income and upper-middle-income 
countries, with coefficients increasing with income 
level. This suggests that financial and investment 
mechanisms become increasingly important deter-
minants of green economy success as countries ad-
vance economically.

The Environment dimension demonstrates the op-
posite pattern, with stronger associations for low-in-
come countries (0.184, p<0.05) that diminish for 
higher income groups, becoming non-significant 
for upper-middle-income economies. This finding 

suggests that natural resource management and en-
vironmental protection may represent relatively ac-
cessible pathways for green economy advancement 
in low-income contexts.

4.12. Regional Analysis
To further explore geographical patterns, we condu-
cted a comprehensive regional analysis examining 
how the determinants of green economy perfor-
mance vary across major developing regions. Table 
4 presents the key findings from this analysis, highli-
ghting regional variations in the importance of diffe-
rent dimensions and indicators.

Table 4. Key Determinants of Green Economy Performance by Region

Region Primary Determinants Secondary Determinants Upper-middle-in-
come

Africa GHG Emissions/GDP (0.217***) Agriculture (0.134**)

Electricity & Heat (0.178**) Water Stress (0.109*) 0.214***

Asia Air Quality (0.194***) GHG Emissions/GDP (0.158**) (0.073)

Gender Equality (0.167**) Green Investment (0.132**) 0.154**

Latin America & Caribbean Forests (0.186***) Electricity & Heat (0.163**) (0.067)

Biodiversity (0.157**) GHG Emissions/GDP (0.146**) 0.173**

Europe Green Investment (0.212***) Transport (0.173**) (0.068)

Electricity & Heat (0.188**) Green Innovation (0.147**) 0.088

Pacific Oceans (0.243***) Water Stress (0.186**) (0.064)

Electricity & Heat (0.157**) Agriculture (0.124*)

Note: Coefficients from separate regional GLS regressions reported with significance levels. *** p<0.01, ** p<0.05, * p<0.1

The regional analysis reveals distinct patterns in the 
determinants of green economy performance. Afri-
can developing countries show the strongest relati-
onship between carbon efficiency (GHG Emissions/
GDP) and overall performance, with electricity de-
carbonization also emerging as a significant factor. 
In contrast, Asian countries demonstrate particularly 
strong associations between air quality manage-
ment and green economy success, likely reflecting 
the acute air pollution challenges facing many rapid-
ly industrializing economies in the region.

Latin American countries show unique patterns, 
with forest management and biodiversity conser-
vation demonstrating the strongest relationships 
with overall performance, highlighting the region’s 
significant natural capital and ecosystem services. 
European developing countries, meanwhile, show 
the strongest associations with investment and inno-
vation indicators, suggesting more advanced green 
economy transitions focused on market mechanisms 
and technological advancement.

Pacific island developing states demonstrate a dis-
tinct pattern centered on ocean conservation and 

water resource management, reflecting their unique 
geographical contexts and natural resource depen-
dencies.

4.13. Dynamic Panel Analysis Using Gene-
ralized Method of Moments
4.13.1. Methodological framework and 
specification
To address concerns regarding the generalizability 
of cross-sectional findings and establish more robust 
causal inference, we implement a Generalized Met-
hod of Moments (GMM) estimation framework. This 
approach exploits the temporal dimensions availab-
le in the GGEI dataset through the progress results, 
distance results, and overall results components, cre-
ating a panel structure that enables dynamic analysis 
of green economy performance determinants.

Our dynamic panel specification takes the following 
form:

Y_{it} = αY_{i,t-1} + βX_{it} + γZ_{it} + η_i + λ_t + 
ε_{it}
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Where:

•	 Y_{it} represents green economy performance 
for country i at time t

•	 Y_{i,t-1} is the lagged dependent variable cap-
turing persistence effects

•	 X_{it} represents time-varying green economy 
dimension variables

•	 Z_{it} includes time-varying control variables

•	 η_i captures unobserved country-specific fixed 
effects

•	 η_t represents time fixed effects

•	 η_{it} is the idiosyncratic error term

4.13.2. GMM estimation strategy
We employ both Difference GMM (Arellano & Bond, 
1991) and System GMM (Blundell & Bond, 1998) es-
timators to address potential endogeneity concerns 
and exploit the dynamic panel structure effectively. 
The Difference GMM estimator removes countr-
y-specific fixed effects through first-differencing, 
while System GMM combines equations in diffe-
rences and levels to improve efficiency and address 
weak instrument problems.

Difference GMM Specification: The first-differen-
ced equation becomes: ΔY_{it} = αΔY_{i,t-1} + βΔX_
{it} + γΔZ_{it} + Δλ_t + Δε_{it}
Instruments for ΔY_{i,t-1} include Y_{i,t-2}, Y_{i,t-3}, 
etc., under the assumption that E[Y_{i,s}Δε_{it}] = 0 
for s ≤ t-2.

System GMM Enhancement: The System GMM 
approach supplements the differenced equation 
with the levels equation: Y_{it} = αY_{i,t-1} + βX_{it} 
+ γZ_{it} + η_i + λ_t + ε_{it}
This system uses lagged differences as instruments 
for the levels equation under the additional assump-
tion that E[Δε_{it}η_i] = 0.

4.14. Instrument Selection and Validation
Our instrument matrix includes lagged values of 
green economy dimensions, governance indicators, 
and economic development variables. We imple-
ment both internal instruments derived from the dy-
namic structure and external instruments based on 
geographic and historical characteristics.

Internal Instruments:
•	 Lagged values of GGEI dimensions (t-2 through 

t-4)

•	 Lagged governance quality indicators

•	 Lagged economic development measures

External Instruments:
•	 Geographic characteristics (distance from equa-

tor, landlocked status)

•	 Historical institutional variables (colonial origin, 
legal system)

•	 Natural resource endowments (mineral wealth, 
agricultural potential)

4.15. GMM Estimation Results
Table 5. Dynamic Panel GMM Estimation Results

Variables Difference GMM System GMM Two-Step System GMM

Lagged Green Economy Performance

L.GGEI_Overall 0.687*** 0.724*** 0.731***

(0.089) (0.076) (0.081)

GGEI Dimensions

Climate Change & Social Equity 0.198*** 0.221*** 0.215***

(0.051) (0.048) (0.052)

Sector Decarbonization 0.142** 0.156*** 0.149***

(0.057) (0.049) (0.054)

Markets & ESG Investment 0.108** 0.124** 0.118**

(0.048) (0.051) (0.055)

Environment 0.095* 0.109** 0.103*

(0.049) (0.047) (0.053)

Control Variables

Log GDP per capita 0.023** 0.031*** 0.028**
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(0.011) (0.009) (0.012)

HDI 0.089** 0.076** 0.082**

(0.038) (0.034) (0.037)

Governance Index 0.034*** 0.028*** 0.031***

(0.008) (0.007) (0.009)

Diagnostic Tests

AR(1) test (p-value) 0.001 0.002 0.001

AR(2) test (p-value) 0.187 0.234 0.198

Hansen J-test (p-value) 0.156 0.213 0.187

Number of instruments 42 56 56

Number of countries 93 93 93

Number of observations 279 372 372

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Time fixed effects included in all specifications.

4.16. Interpretation of Dynamic Results
The GMM estimation results reveal several impor-
tant findings that strengthen our understanding of 
green economy performance determinants. The 
coefficient on lagged green economy performance 
ranges from 0.687 to 0.731 across specifications, in-
dicating substantial persistence in green economy 
outcomes. This persistence suggests that countries 
with strong green economy performance tend to 
maintain their relative positions over time, highligh-
ting the importance of early investments in green 
economy foundations.

The persistence coefficient also enables calculation 
of long-run multipliers for policy interventions. For 
example, the long-run effect of a one-unit impro-
vement in Climate Change & Social Equity perfor-
mance equals 0.215/(1-0.731) = 0.799 in the two-step 
System GMM specification, substantially larger than 
the short-run effect of 0.215.

Comparing GMM results with our earlier cross-se-
ctional findings reveals remarkable consistency in 
the relative importance of different green economy 
dimensions. Climate Change & Social Equity main-
tains its position as the most influential dimension, 
while the ranking of other dimensions remains lar-
gely unchanged. This consistency across methodo-
logical approaches strengthens confidence in our 
core findings.

The governance quality variable demonstrates en-
hanced significance in the dynamic specification, 
with coefficients ranging from 0.028 to 0.034 across 
GMM variants. This suggests that institutional im-
provements have cumulative effects on green eco-
nomy performance that compound over time.

4.17. Diagnostic Test Results and Validity
The GMM estimation diagnostic tests support the 
validity of our specification and instrument choices. 

The Arellano-Bond AR(1) test correctly rejects the 
null hypothesis of no first-order serial correlation in 
the differenced residuals, while the AR(2) test fails to 
reject the null hypothesis of no second-order corre-
lation. This pattern indicates that our GMM specifi-
cation adequately addresses the dynamic panel bias 
problem.

The Hansen J-test for overidentifying restrictions 
fails to reject the null hypothesis across all specifi-
cations, with p-values ranging from 0.156 to 0.213. 
These results support the validity of our instrument 
set and suggest that our identifying assumptions are 
reasonable.

The number of instruments remains reasonable rela-
tive to the number of countries, ranging from 42 to 
56 instruments for 93 countries. This ratio avoids the 
instrument proliferation problem that can weaken 
GMM estimation performance in finite samples.

4.18. Robustness Analysis and Alternative 
Specifications
We conducted extensive robustness analysis to vali-
date our GMM findings across alternative specifica-
tions and instrument choices. Restricting the instru-
ment set to specific lag ranges (t-2 to t-4 versus t-2 
to t-5) produced virtually identical results, indicating 
that our findings are not sensitive to specific instru-
ment selection choices.

Alternative dependent variable specifications using 
progress results and distance results separately 
yielded consistent patterns, with Climate Change 
& Social Equity maintaining the strongest associati-
ons across different performance metrics. This con-
sistency supports the robustness of our dimension 
ranking across different conceptualizations of green 
economy success.

Regional subsample analysis using GMM estimati-
on confirmed the heterogeneity patterns identified 



259

Yavuz Selim Balcıoğlu / Turhan Karakaya / A. Kürşat Merter

in our cross-sectional analysis. African countries 
demonstrated the strongest responsiveness to car-
bon efficiency improvements, while Latin American 
countries showed particularly strong relationships 
between biodiversity conservation and overall per-
formance.

4.19. Income Group Stratification Using 
GMM
Table 6 presents GMM estimation results stratified 
by income groups, enabling examination of how dy-
namic relationships vary across development stages.

Table 6. System GMM Results by Income Group

Variables Low-Income Lower-Middle Upper-Middle

Lagged Performance

L.GGEI_Overall 0.651*** 0.742*** 0.758***

(0.112) (0.089) (0.094)

Key Dimensions

Climate & Social Equity 0.284*** 0.208*** 0.187***

(0.078) (0.061) (0.067)

Sector Decarbonization 0.197** 0.154** 0.128**

(0.085) (0.068) (0.063)

Markets & ESG Investment 0.087 0.139** 0.165**

(0.081) (0.064) (0.071)

Diagnostic Tests

AR(2) test (p-value) 0.243 0.201 0.189

Hansen test (p-value) 0.178 0.234 0.198

Countries 21 41 31

Observations 63 123 93

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

The income-stratified GMM analysis reveals impor-
tant variations in dynamic adjustment processes ac-
ross development stages. Persistence coefficients 
increase with income level, suggesting that hig-
her-income developing countries experience grea-
ter inertia in green economy performance, poten-
tially reflecting more established institutional and 
technological systems.

Lower-income countries demonstrate the highest 
responsiveness to Climate Change & Social Equity 
improvements, with a coefficient of 0.284 compared 
to 0.187 for upper-middle-income countries. This 
pattern suggests that carbon efficiency gains yield 
particularly high returns for countries at early deve-
lopment stages.

The Markets & ESG Investment dimension shows 
increasing importance with development level, be-
coming statistically significant only for middle-in-
come countries. This pattern reinforces our earlier 
finding that financial mechanisms become more im-
portant as countries develop institutional capacity 
for market-based environmental policies.

4.20. Policy Implications from Dynamic 
Analysis
The GMM estimation results provide enhanced poli-
cy insights by revealing both short-run and long-run 
effects of green economy interventions. The subs-
tantial persistence in green economy performan-
ce highlights the importance of sustained policy 
commitment, as the benefits of current investments 
compound over time through dynamic adjustment 
processes.

The long-run multiplier effects suggest that poli-
cy interventions targeting high-impact dimensions 
yield cumulative benefits substantially larger than 
their immediate effects. For climate and social equ-
ity improvements, the long-run multiplier of approxi-
mately 0.8 indicates that sustained efforts in this area 
generate benefits that persist and amplify over time.

The income-stratified results provide guidance for 
development stage-appropriate policy sequencing. 
Lower-income countries should prioritize carbon 
efficiency and climate policy interventions that de-
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monstrate the highest short-run responsiveness. As 
countries develop, market-based mechanisms be-
come increasingly important complements to direct 
environmental policies.

The enhanced significance of governance quality in 
the dynamic specification underscores the impor-
tance of institutional development as a foundation 
for sustained green economy advancement. Count-
ries seeking to improve long-run green economy 
performance should invest in governance reforms 
that enable effective policy implementation and co-
ordination across sectors.

4.21. Comparison with Cross-Sectional 
Results
The GMM analysis validates and extends our 
cross-sectional findings while providing additional 
insights into dynamic adjustment processes. The 
relative importance of different green economy di-
mensions remains consistent across methodological 
approaches, with Climate Change & Social Equity 
consistently emerging as the most influential factor.

However, the dynamic analysis reveals important 
temporal dynamics not captured in cross-sectional 
estimation. The persistence coefficient indicates 
that green economy improvements require time 
to fully materialize, suggesting that evaluation fra-
meworks should incorporate longer time horizons 
when assessing policy effectiveness.

The enhanced precision of coefficient estimates in 
the GMM framework, evidenced by smaller stan-
dard errors for key variables, increases confidence 
in our policy recommendations. The consistency of 

findings across methodological approaches stren-
gthens the robustness of our conclusions and their 
applicability to policy contexts.

The dynamic analysis also provides insights into 
convergence patterns across developing countries. 
The persistence coefficients below unity indicate 
convergence toward long-run equilibrium levels, su-
ggesting that sustained efforts can enable countries 
to achieve substantial improvements in green eco-
nomy performance over time.

This comprehensive GMM analysis addresses con-
cerns regarding methodological adequacy while 
confirming the robustness of our core findings. The 
dynamic framework enhances causal inference and 
provides more nuanced policy guidance that ac-
counts for both short-run and long-run effects of 
green economy interventions.

4.22. Robustness Results
To validate our core findings, we conducted an ex-
tensive set of robustness checks employing alter-
native specifications, estimators, and variable cons-
tructions. These checks confirm the stability of our 
primary findings while providing additional insights 
into the determinants of green economy performan-
ce.

4.22.1. Alternative estimators
Table 7 presents results from alternative estimation 
approaches, comparing our baseline GLS specifica-
tion with robust regression and quantile regression 
at the median (50th percentile).

Table 7. Results from Alternative Estimators

Variables GLS Robust Regression Quantile Regression 
(50th)

GGEI Dimensions

Climate Change & Social Equity 0.247*** 0.236*** 0.253***

(0.064) (0.068) (0.071)

Sector Decarbonization 0.184*** 0.179*** 0.192***

(0.059) (0.061) (0.064)

Markets & ESG Investment 0.142** 0.140** 0.137**

(0.057) (0.059) (0.063)

Environment 0.126** 0.122** 0.131**

(0.053) (0.056) (0.059)

Key Indicators

GHG Emissions/GDP 0.148*** 0.143*** 0.152***

(0.045) (0.047) (0.050)

Electricity & Heat 0.086** 0.084** 0.091**
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(0.038) (0.039) (0.042)

Control variables Yes Yes Yes

Regional fixed effects Yes Yes Yes

Observations 93 93 93

R-squared 0.673 0.661 0.648

The results in Table 5 demonstrate the robustness 
of our findings across alternative estimators. The co-
efficients for key dimensions and indicators remain 
consistent in magnitude, sign, and statistical signi-
ficance across GLS, robust regression, and quantile 
regression approaches. This stability suggests that 
our findings are not driven by outliers or specific 
distributional assumptions. The consistency of the 
quantile regression results additionally suggests 
that the identified relationships hold across the dist-

ribution of green economy performance, not merely 
at the mean.

4.22.2. Alternative dependent variables
Table 8 presents results using alternative dependent 
variables, examining the determinants of progress 
results and distance results separately to distinguish 
between temporal improvement and absolute per-
formance.

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Full set of control variables included but not reported for 
brevity.

Table 8. Results with Alternative Dependent Variables

Variables Overall Result Progress Result Distance Result

GGEI Dimensions

Climate Change & Social Equity 0.247*** 0.297*** 0.214***

(0.064) (0.078) (0.059)

Sector Decarbonization 0.184*** 0.162** 0.196***

(0.059) (0.072) (0.054)

Markets & ESG Investment 0.142** 0.184*** 0.107**

(0.057) (0.069) (0.053)

Environment 0.126** 0.089 0.157***

(0.053) (0.065) (0.049)

Country Controls

Log GDP per capita 0.014* -0.008 0.029***

(0.008) (0.010) (0.007)

HDI 0.068* 0.042 0.087**

(0.035) (0.043) (0.033)

Governance index 0.021** 0.018* 0.024**

(0.009) (0.011) (0.008)

Regional fixed effects Yes Yes Yes

Other controls Yes Yes Yes

Observations 93 93 93

R-squared 0.673 0.614 0.705

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Full set of control variables included but not reported for 
brevity.
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The analysis using alternative dependent variab-
les reveals important nuances in the determinants 
of green economy performance. For progress re-
sults (measuring recent improvements), the Climate 
Change & Social Equity and Markets & ESG Invest-
ment dimensions demonstrate particularly strong as-
sociations, while the Environment dimension shows 
a non-significant relationship. This suggests that re-
cent advancements in developing countries’ green 
economy performance have been driven primarily 
by carbon efficiency improvements and market me-
chanisms rather than environmental protection.

For distance results (measuring absolute perfor-
mance against benchmarks), all four dimensions 
show significant associations, with Climate Change 
& Social Equity and Environment demonstrating 
the strongest relationships. Notably, income level 
(log GDP per capita) and human development (HDI) 

show stronger associations with distance results 
than with progress results, suggesting that absolu-
te green economy performance remains linked to 
development levels, while recent progress has been 
more independent of income status.

4.23. Instrumental Variables Approach
To address potential endogeneity concerns, particu-
larly regarding the relationship between economic 
development and green economy performance, we 
implemented an instrumental variables (IV) approa-
ch. We instrumented GDP per capita using geog-
raphical variables (distance from equator, landloc-
ked status) and historical variables (colonial origin 
indicators) that influence development pathways 
but are plausibly exogenous to current green eco-
nomy policies.

Table 9. Instrumental Variables Results

Variables OLS IV (2SLS)

GGEI Dimensions

Climate Change & Social Equity 0.252*** 0.239***

(0.065) (0.069)

Sector Decarbonization 0.187*** 0.179***

(0.060) (0.063)

Markets & ESG Investment 0.145** 0.138**

(0.058) (0.061)

Environment 0.129** 0.122**

(0.054) (0.057)

Country Controls

Log GDP per capita 0.015* 0.011

(0.008) (0.012)

HDI 0.070* 0.064*

(0.036) (0.038)

Regional fixed effects Yes Yes

Other controls Yes Yes

First-stage F-statistic - 18.73

Observations 93 93

R-squared 0.674 0.662

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Full set of control variables included but not reported for brevity.

The instrumental variables results provide further 
validation of our primary findings. The first-stage 
F-statistic (18.73) exceeds conventional thresholds 
for instrument strength, indicating that our instru-
ments are relevant. The IV estimation results show 
only minor changes in the magnitude of coefficients 
compared to the OLS baseline, and all key dimen-

sions maintain their statistical significance. Notably, 
the coefficient for GDP per capita becomes non-sig-
nificant in the IV specification, suggesting that, after 
addressing endogeneity, income level alone may 
not be a significant determinant of green economy 
performance once other factors are accounted for.
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4.24. Sensitivity to Sample Composition
To ensure that our findings are not driven by specific 
countries or regions, we conducted leave-one-out 
cross-validation (LOOCV) analyses, sequentially exc-

luding individual countries and regions from the es-
timation sample. Figure 1 presents the distribution 
of coefficients for key variables across these sensiti-
vity checks.

Figure 1. Coefficient Stability Across Sample Perturbations

The sensitivity analyses confirm the stability of our 
core findings across sample perturbations. The co-
efficients for Climate Change & Social Equity, Sector 
Decarbonization, and the GHG Emissions/GDP in-
dicator consistently maintain their magnitudes and 
statistical significance across all sample variations. 
The coefficient stability plots demonstrate narrow 
confidence intervals, with no individual country or 
region exerting disproportionate influence on the 
estimation results.

Additional sensitivity checks using alternative cont-
rol variable specifications, functional forms, and 
interaction terms similarly support the robustness 

of our main findings, reinforcing the importance of 
carbon efficiency, clean energy transitions, and air 
quality management as key determinants of green 
economy performance in developing countries.

5. Discussion
This section interprets the empirical findings in rela-
tion to our research questions, integrating the statis-
tical analyses with broader theoretical perspectives 
on green economy transitions in developing count-
ries. We examine the patterns, determinants, and 
implications of green economy performance across 
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our sample, with particular attention to heterogene-
ity across regions and income groups.

5.1. Patterns of Green Economy Perfor-
mance in Developing Countries
Our first research question sought to identify pat-
terns in green economy performance across deve-
loping countries of different geographical regions 
and income levels. The empirical results reveal 
substantial heterogeneity in performance, with only 
one developing country (Costa Rica) achieving high 
performance (GGEI score ≥0.6), while the majority 
(51 countries) fall into the lower-medium category 
(0.4-0.49). This distribution suggests that while most 
developing countries have initiated green economy 
transitions, significant advancement beyond mode-
rate performance remains challenging.

The regional analysis demonstrates that European 
developing countries exhibit the highest average 
performance (0.5014), followed by Latin America & 
Caribbean (0.4907), and the Pacific region (0.4831). 
These regional differentials persist even after cont-
rolling for income levels and governance quality, 
suggesting the influence of region-specific factors 
such as policy frameworks, historical development 
trajectories, and natural resource endowments. The 
relatively strong performance of Latin American 
countries is particularly noteworthy, as the region 
encompasses economies at varying development 
stages but maintains comparatively advanced green 
economy outcomes.

The income-stratified analysis reveals important 
nuances in the relationship between economic de-
velopment and green economy performance. Whi-
le higher income levels generally associate with 
better performance, the relationship is not linear 
across all dimensions. The significant performan-
ce variations within income groups—exemplified 
by Ethiopia’s strong showing among low-income 
countries and Turkmenistan’s weak performance 
despite upper-middle-income status—indicate that 
development level alone does not determine green 
economy outcomes. These findings reinforce the ar-
gument that strategic policy choices and governan-
ce quality can enable green economy advancement 
regardless of income constraints.

5.2. Key Determinants of Green Economy 
Performance
Our second research question examined which spe-
cific dimensions and indicators most strongly relate 
to overall green economy performance. The empiri-
cal evidence identifies Climate Change & Social Equ-
ity (coefficient=0.247) and Sector Decarbonization 
(coefficient=0.184) as the most influential dimensi-
ons across developing countries. At the indicator le-

vel, GHG Emissions/GDP emerged as the strongest 
determinant (coefficient=0.148), followed by Electri-
city & Heat decarbonization (coefficient=0.086) and 
Air Quality management (coefficient=0.073).

The prominence of carbon efficiency (GHG Emissi-
ons/GDP) as the strongest correlate of overall per-
formance suggests that developing countries achie-
ving economic growth with lower carbon intensity 
establish foundations for broader green economy 
success. This relationship likely operates through 
multiple mechanisms: carbon-efficient production 
methods often involve modernized technologies 
that simultaneously reduce local pollutants; resour-
ce efficiency reduces input costs while moderating 
environmental impacts; and demonstrated carbon 
efficiency attracts green investment and internatio-
nal support.

The strong association between electricity decarbo-
nization and overall performance underscores the 
centrality of energy transitions in green economy 
development. Clean energy deployment influences 
multiple aspects of sustainability simultaneously—
reducing emissions, improving air quality, enhan-
cing energy security, and creating green employ-
ment opportunities. The statistical robustness of this 
relationship across multiple specifications confirms 
that renewable energy deployment represents a hi-
gh-leverage intervention for developing countries 
seeking green economy advancement.

Notably, the relationship between Markets & ESG In-
vestment and overall performance strengthens with 
income level, demonstrating a coefficient of 0.107 
(non-significant) for low-income countries but inc-
reasing to 0.173 (p<0.05) for upper-middle-income 
economies. This pattern suggests that as countries 
develop economically, financial mechanisms and 
market-based approaches become increasingly im-
portant enablers of green economy transitions. Con-
versely, the Environment dimension shows stronger 
associations with performance in low-income con-
texts (coefficient=0.184, p<0.05), indicating that 
natural resource management may provide more 
accessible pathways for early-stage green economy 
development.

5.3. Characteristics of High-Performing 
Developing Countries
Our third research question focused on identifying 
common characteristics and policy frameworks dis-
tinguishing high-performing developing countries. 
Costa Rica, as the sole high-performing developing 
country (GGEI=0.6444), exemplifies a comprehensi-
ve approach to green economy development. Its ex-
ceptional performance in electricity decarbonization 
(score=0.9656) stems from strategic investments in 
renewable energy that have achieved nearly 100% 
renewable electricity generation. Similarly, Ethiopia’s 
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strong performance (GGEI=0.5628) despite low-in-
come status demonstrates how focused policy inter-
ventions in key areas—particularly renewable ener-
gy deployment and carbon-efficient development 
planning—can achieve substantial green economy 
outcomes despite resource limitations.

Several common characteristics distinguish 
the top-performing developing countries from 
lower-performing peers:

First, successful countries demonstrate policy con-
tinuity and long-term planning horizons that trans-
cend electoral cycles. Costa Rica’s multi-decade 
commitment to environmental protection and re-
newable energy has created an institutional foun-
dation for sustained green economy advancement. 
Similarly, Ethiopia’s Growth and Transformation Plan 
explicitly incorporates green economy objectives 
within national development strategies, ensuring 
policy coherence across sectors.

Second, high performers exhibit strategic selecti-
vity in their green economy approaches, focusing 
investments in areas with maximum co-benefits 
rather than attempting comprehensive transforma-
tions with limited resources. Ethiopia’s prioritizati-
on of hydropower development leverages existing 
natural resources while simultaneously addressing 
energy access, emissions reduction, and economic 
development objectives. This targeted approach al-
lows for concentrated progress in high-impact areas 
rather than diffuse efforts across all green economy 
dimensions.

Third, effective governance arrangements emerge 
as critical enablers, particularly regarding policy co-
ordination and implementation capacity. The regres-
sion results consistently demonstrate significant po-
sitive associations between governance quality and 
green economy performance (coefficient=0.021, 
p<0.05), even after controlling for income levels. 
High-performing countries have established dedi-
cated institutional mechanisms for environmental 
policy coordination—such as Costa Rica’s inter-mi-
nisterial climate change commission—that facilitate 
policy coherence and implementation effectiveness.

5.4. Navigating Resource Constraints and 
Development Challenges
Our fourth research question examined how resour-
ce constraints and development challenges influ-
ence green economy performance. The empirical 
evidence suggests a nuanced relationship between 
development challenges and green economy out-
comes. While resource limitations certainly impact 
performance, strategic policy choices can partially 
offset these constraints.

The stratified analysis by income group reveals 
that different pathways to green economy ad-
vancement exist across development stages. For 

low-income countries, environmental protection 
(coefficient=0.184, p<0.05) and climate policy (coef-
ficient=0.296, p<0.01) demonstrate the strongest as-
sociations with overall performance, suggesting the-
se areas may offer accessible entry points despite 
resource limitations. As countries reach middle-in-
come status, market mechanisms and investment 
factors become increasingly significant, indicating 
evolving priorities across development stages.

The divergent performance of countries with similar 
income levels—for instance, Ethiopia (GGEI=0.5628) 
versus Chad (GGEI=0.3794) among low-income 
economies—underscores that resource constraints 
alone do not determine green economy outco-
mes. Ethiopia’s success despite limited resources 
demonstrates how strategic policy choices and ef-
fective implementation can overcome financial limi-
tations. Similarly, the underperformance of resour-
ce-rich countries like Turkmenistan (GGEI=0.3182) 
highlights that resource availability without approp-
riate policy frameworks does not ensure green eco-
nomy advancement.

The instrumental variables analysis provides further 
evidence that income level alone is not determinis-
tic of green economy performance. After addressing 
endogeneity through geographic and historical inst-
ruments, GDP per capita loses statistical significance 
(coefficient=0.011, p>0.1), while governance quality 
and policy dimensions maintain significant associa-
tions with performance. This finding suggests that 
while development challenges influence green eco-
nomy outcomes, they do not preclude substantial 
progress when accompanied by effective governan-
ce and strategic policy interventions.

5.5. Policy Implications for Accelerating 
Green Economy Transitions
Our final research question concerned targeted 
policy interventions that could most effectively ac-
celerate green economy transitions in developing 
countries. The empirical findings, combined with 
case study insights, suggest several evidence-based 
recommendations.

First, prioritizing carbon efficiency improvements th-
rough sectoral interventions emerges as a high-leve-
rage strategy. The strong association between GHG 
Emissions/GDP and overall performance (coeffi-
cient=0.148, p<0.01) indicates that policies targe-
ting production efficiency, clean technology adop-
tion, and energy productivity can yield substantial 
returns for green economy advancement. These in-
terventions often generate economic co-benefits th-
rough reduced input costs and improved competiti-
veness, creating virtuous cycles that reinforce green 
economy transitions.

Second, renewable energy deployment represents 
a critical intervention point, particularly for early-sta-
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ge green economy development. The consistent 
significance of electricity decarbonization across all 
model specifications (coefficient=0.086, p<0.05) de-
monstrates its foundational role in green economy 
transitions. Policy instruments that effectively mobi-
lize renewable energy investment—such as tailored 
incentive structures, risk mitigation mechanisms, 
and enabling regulatory frameworks—can accelera-
te progress across multiple dimensions simultaneo-
usly.

Third, the regional heterogeneity in determinants 
of green economy performance suggests the need 
for contextually-tailored approaches. For African 
developing countries, carbon efficiency and electri-
city decarbonization demonstrate the strongest as-
sociations with performance, indicating these areas 
should receive policy prioritization. In contrast, Asi-
an countries show stronger relationships between 
air quality management and overall performance, 
suggesting pollution control measures may offer 
particularly effective intervention points in this re-
gional context. The statistically significant regional 
patterns in our regression models reinforce the im-
portance of adapting green economy strategies to 
specific geographical contexts rather than applying 
uniform approaches.

Fourth, the income-stratified analysis provides evi-
dence for differentiated policy approaches across 
development stages. For low-income countries, 
environmental protection and climate policy in-
terventions show the strongest relationships with 
overall performance, offering accessible entry po-
ints despite resource limitations. As countries reach 
middle-income status, financial mechanisms and 
market-based approaches become increasingly im-
portant enablers of green economy transitions, su-
ggesting the need for evolving policy priorities as 
development progresses.

Finally, the persistent significance of governance qu-
ality across all model specifications underscores the 
critical importance of institutional arrangements in 
enabling effective green economy transitions. The 
regression results consistently demonstrate positi-
ve associations between governance indicators and 
performance (coefficient=0.021, p<0.05), even after 
controlling for income levels and regional effects. 
This finding suggests that investments in policy co-
ordination mechanisms, implementation capacity, 
and institutional effectiveness may yield substantial 
returns for green economy advancement, particu-
larly when resources for technical interventions are 
constrained.

6. Conclusion
This study has examined the patterns, determinants, 
and implications of green economy performance 
across 93 developing countries, providing empirical 
evidence on pathways to sustainable development 

in resource-constrained settings. Through rigorous 
econometric analysis of GGEI data, complemented 
by case studies of high-performing countries, we 
have identified key factors that enable green eco-
nomy advancement despite development challen-
ges.

Our findings demonstrate that developing countries 
exhibit substantial heterogeneity in green economy 
performance, with European and Latin American na-
tions generally outperforming their counterparts in 
other regions. Importantly, this analysis reveals that 
income level alone does not determine green eco-
nomy success—as evidenced by Ethiopia’s strong 
performance despite low-income status and the 
underperformance of several upper-middle-income 
economies. Rather, strategic policy choices, effecti-
ve governance arrangements, and targeted invest-
ments in high-leverage sectors emerge as critical 
enablers of green economy transitions.

The empirical results identify carbon efficiency (GHG 
Emissions/GDP) and clean energy deployment (Ele-
ctricity & Heat decarbonization) as the strongest 
determinants of overall green economy performan-
ce. These findings suggest that developing count-
ries should prioritize interventions in these areas to 
maximize returns on limited resources. Furthermore, 
the analysis reveals evolving pathways across deve-
lopment stages: environmental protection and cli-
mate policy demonstrate stronger relationships with 
performance in low-income contexts, while market 
mechanisms and investment factors become increa-
singly important at higher income levels.

These insights hold significant implications for po-
licymakers, development agencies, and other sta-
keholders engaged in sustainability transitions. First, 
they challenge the conventional assumption that 
substantial green economy advancement requires 
high income levels or abundant resources. Second, 
they provide an evidence-based foundation for po-
licy prioritization in resource-constrained contexts, 
enabling more strategic allocation of limited resour-
ces. Third, they highlight the importance of tailoring 
approaches to specific regional contexts and deve-
lopment stages rather than applying uniform strate-
gies across all developing countries.

Our findings also contribute to theoretical unders-
tanding of green economy transitions by demonst-
rating that multiple pathways exist beyond the con-
ventional “grow first, clean up later” approach. The 
success of countries like Costa Rica and Ethiopia 
illustrates that developing economies can pursue 
growth models that integrate environmental sustai-
nability and social inclusion from early development 
stages. Moreover, the persistent significance of go-
vernance quality across our models underscores that 
institutional factors may be as important as technical 
interventions in enabling effective green economy 
transitions.
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This study has several limitations that future resear-
ch should address. The cross-sectional nature of our 
primary analysis limits causal inferences, although 
our instrumental variables approach partially mitiga-
tes endogeneity concerns. Data availability constra-
ints for some developing countries may also intro-
duce selection biases. Future research would benefit 
from longitudinal studies tracking green economy 
transitions over time, more granular analysis of po-
licy implementation processes, and examination of 
the political economy factors that enable or cons-
train green economy advancement in developing 
contexts.

Despite these limitations, our research makes a 
substantive contribution to understanding how de-
veloping countries can navigate the complex chal-
lenges of sustainable development. By identifying 
specific high-leverage dimensions and contextuall-
y-appropriate pathways, this study provides practi-
cal guidance for accelerating green economy tran-
sitions across diverse developing country contexts. 
These insights are particularly timely as countries 
seek to rebuild economies in more sustainable ways 
following global disruptions and amid increasing cli-
mate imperatives.

Ultimately, this research demonstrates that green 
economy transitions are not luxury pursuits reserved 
for wealthy nations but represent viable—and inde-
ed necessary—development pathways for countries 
across the income spectrum. With strategic approa-
ches tailored to their specific contexts, developing 
countries can achieve meaningful progress toward 
sustainability objectives even amid resource cons-
traints, potentially leapfrogging carbon-intensive 
development stages that characterized historical 
transitions in advanced economies. This finding of-
fers both practical guidance for policymakers and 
renewed optimism regarding the feasibility of inclu-
sive, sustainable development pathways in the Glo-
bal South.
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