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Abstract

Purpose: This paper aimed to create a composite index for environmental quality. Since the results of empirical studies
on economic - environmental variables nexus, considering different environmental indicators, are not consistent with
each other; it seems necessaty to use a comprehensive index that includes all dimensions of environmental pollution.
Methodology: Using 6 environmental indicators related to two groups of selected OPEC and OECD countries for the
period 2010 to 2019 and using three methods including principal component analysis, kernel-based principal component
analysis, fuzzy robust principal component analysis, the creation of a composite environmental quality index is examined.
Findings: The results showed that FRPCA method has more efficiency and ability in weighting environmental indicators
than other methods due to having the lowest error criteria. Therefore, using this method, the composite index was
calculated. Moreover, the results showed that along with the upward trend of economic growth, the quality of the
environment follows a downward trend in OPEC countries and an upward trend in OECD countties.

Originality /Value: Based on the results, policy tecommendations as well as new petspectives and suggestions for future
studies are presented.
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Figure 1- Relative frequency on different types of economic growth - environmental degradation nexus.
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Figure 2- Relative frequency in the use of a variety of environmental indicators.
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Figure 3- A schematic diagram of literature review search strategy in this study.
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Table 1- A brief review of empirical studies based on six environmental indicators.

Results Country Period Author/s

Ecological Footprint Index (EFI)

Linear Thailand 1974-2016 (YY) oher 5 sl SIS
Mixed: EKC, U-shaped Developing countries 1990-2016 Y\ 56
EKC BRICST countries 1980-2014 oY) oL, 5 o550
EKC Pakistan 1970-2014 V) o LKee 5 G
Mixed: EKC, U-shaped 15 MENA countries 1975-2007 (YY) Colye g i)l
U-shaped Qatar 1980-2011 (VP aldl g col e
U-shaped EU countries 1980-2013 YN L Kes 5 S
Mixed: EKC, U-shaped industrialized countries 1977-2013 (YY) Sl g S
Mixed: EKC, U-shaped 17 countries in Africa 1971-2013 (YA 35l
EKC Turkey 1986-2018 (VoVe) oLen g Jogs
Mixed: N-shaped, U-shaped BRICS economies 1992-2013 (Y1) Ky
N-shaped five EU countries 1985-2016 (YN e g ass,gl polldl
Mixed: EKC, U-shaped G7 countries 1970-2014 (Y1) 5560 5 2Dl
N-shaped, Inverted N-shaped OECD countries 1980-2010 YV pensls (=55l
N-shaped sixteen CEE countries 1991-2014 (V) o, g olex e
EKC, U-shaped top 10 innovative economies 1990-2015 (VoY) ol g omoysS
EKC BRICS economies 1992-2016 YY) o)) Kan g s
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Table 1- (Continued).

Results Country Period Author/s

Ecological Footprint Index (EFI)

EKC USA 1980-2016 (Y-YV) b
Environmental Performance Index (EPI)

EKC, Inverted N-shaped 28 oil-producing countries 2002-2014 (Vo¥+) oLen g Ll
Mixed: EKC, N-shaped Development countries 2000-2013 (V1) o, 5 555!
Mixed: EKC, U-shaped Developing countries 1996-2016 (VA o 4,50
EKC 166 countries 2000-2016 (YY) o) g 655
EKC elected OECD countries 2002-2012 (YY) glo 5 Sl
EKC elected OPEC countries 2000-2012 (YY) ol g sobiolis
Adjusted Net Saving (ANS)

EKC OECD countries 2001-2012 (Y-V) lwlE
Linear 213 countries 1970-2008 (YY) e
Linear Qatar 1980-2016 (Y-1) 45 5 cpadl 2o
- Development countries 2001-2006 (YV) oo
- 36 selected countries 1971-2000 ~ (Y++) o
Pressure on Nature (PN)

Linear 213 countries 1970-2008 (YY) (e
- 77 countries 2000-2015 (YoV2) oS g o0
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Table 2- A brief description of environmental indicators used in this study.
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Figure 6- The conceptual model in this study.
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Table 3- Correlation analysis between 6 characteristics and significance test.
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Figure 13- The ability of each of the three basic components to define clusters: (a) Selected OPEC countries, (b)
Selected OECD countries.
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Selected OECD countries.
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Figure 5- Comparison of three methods based on the definition of variance between data.
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Figure 19- Performance evaluation criteria related to the methods used in the research: (a) Selected OPEC
countries, (b) Selected OECD countries.
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Table 7- Calculation of composite environmental quality index.
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Figure 21- Interaction between economic growth and environmental quality in selected OECD countries.
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Figure 22- Interaction between economic growth and environmental quality in selected OPEC countries.
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