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ABSTRACT

Economic growth and environmental sustainability are widely recognized as interconnected, with

development activities both affecting and being affected by environmental outcomes. As countries in-

creasingly prioritize sustainable development, it is important to examine how environmental changes

and movements influence economic performance. This study aims to develop an index that captures

the relationship between environmental indicators and economic growth, measured through GDP. The

analysis focuses on countries included in the Morgan Stanley Capital International World Index for de-

veloped economies and the Morgan Stanley Capital International Emerging Markets Index for developing

economies, as these classifications cover most of the major nations globally. An adapted version of the

Green Solow Model is employed to study the impact of both environmental and developmental factors

on GDP. To analyze this, panel data regression models are used and it has been found that environmen-

tal indicators affect GDP significantly. Following this, a new metric called the Environmental Impact

Index is developed using machine learning tools that are capable of identifying nonlinear relationships

among variables. To provide a global relative perspective, the developed Environmental Impact Index is

used alongside the Environmental Performance Index to rank countries and assess gaps in environmental

policy impacts.


	47381b0b5e277ed1d778ae4011a3f75b4458c89cd84980808b0679221d177956.pdf
	47381b0b5e277ed1d778ae4011a3f75b4458c89cd84980808b0679221d177956.pdf
	47381b0b5e277ed1d778ae4011a3f75b4458c89cd84980808b0679221d177956.pdf
	1 INTRODUCTION
	2 LITERATURE REVIEW
	3 DATA AND METHODOLOGY
	RESEARCH DESIGN
	DATA SOURCES AND VARIABLES
	DATA PREPROCESSING AND TRANSFORMATION
	ADAPTED GREEN SOLOW MODEL
	SLOPE HOMOGENEITY TEST
	CROSS-SECTIONAL DEPENDENCE
	CROSS-SECTIONALLY AUGMENTED IPS (CIPS) UNIT ROOT TEST
	REGRESSION MODELS
	FEASIBLE GENERALIZED LEAST SQUARES
	PANEL AUTOREGRESSIVE DISTRIBUTED LAG

	QUANTILE REGRESSION
	DUMITRESCU-HURLIN CAUSALITY TEST
	MOTIVATION FOR INDEX DEVELOPMENT
	SUPPORT VECTOR MACHINE WITH RBF KERNEL
	SHAP (SHAPLEY ADDITIVE EXPLANATIONS)
	ROLLING WINDOW METHOD
	INTERPRETATION OF THE ENVIRONMENTAL IMPACT INDEX
	EPI AND EII INTERACTION
	RANKING OF EPI AND EII
	ENVIRONMENTAL INDICES: SCATTER PLOT


	4 RESULTS AND DISCUSSION
	SUMMARY STATISTICS
	SLOPE HETEROGENEITY AND CROSS-SECTIONAL DEPENDENCE
	STATIONARITY TEST
	FEASIBLE GENERALIZED LEAST SQUARES (FGLS)
	PANEL ARDL (AMG ESTIMATOR)
	QUANTILE REGRESSION
	DUMITRESCU-HURLIN CAUSALITY TEST
	SHAP VALUES OUTPUT
	EMERGING COUNTRIES
	DEVELOPED COUNTRIES

	ENVIRONMENTAL IMPACT INDEX (EII)
	EII AND EPI INTERACTION
	RANKING TABLE (2010)
	ENVIRONMENTAL INDICES: SCATTER PLOT
	COMPARATIVE ANALYSIS: 2010 VS. 2022


	5 CONCLUSION
	6 APPENDIX
	REFERENCES


