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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.
Keywords: Environmental quality indicators, Principal component analysis, Kernel-based principal component analysis,
Fuzzy robust principal component analysis.
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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.
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Table 3- Correlation analysis between 6 characteristics and significance test.
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Figure 7- Definition of information variance by the best principal components: (a) Selected OPEC countries, (b)
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Figure 9- 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.

.:)\: bg;.w..:’)la.?u gL._:.i:So)Lg)J L{S‘J)BJ aJMSJ.iLQ.IA CJL“«W‘ QL:\J )3w@b\\,§ u.‘j.o u-i‘

KPCA glis -¥-¥

s 55 (L Sh s aldas bl sde 0) pwlad slaadze 51 S ja oUIS Olies 5 0kl =) 55 KPCA 55, PCA s, L aline
Q’.’.‘): zbj.fu@ oMWWdujjﬁ)l ojﬁ):ﬁbbuﬂjé‘j \\JS.L)MS)).};QL@ .A..fuwbw CJLF’)U#‘ dL\f wl.ub

Sl (I 53l 558 0 (s a0 s gamme (950 Dledbl 0% 5l iy adlge © gyozme 31 E LY Ll sradse bug 55 A

03 (5l S Laesls ()5 AN Y 0% iy a5 L plaS,a sl B Ul ol adlze Janss oS

Diplot jls ses ¢ oyl owlal adlie 4w 31 K o s (LS:.,...QA Jelos 5l sl 43@@ S Sy S 2 ﬁi’lj oeled 1y
)J zg:,..w‘ WS&AK‘\SJ}LQM &:M.«r‘ aJ..::ﬁb‘ ‘&_«\Pr:\—\.ﬂ L;u)}.:S)\ o}ﬁ)b;ﬁbéb}‘ )J} \* JS;»:)J KPCA)‘ J.&l?

231 Sl o i EFL (S5 545 55 5505 Il bl adle 5315 035 5 Sl 0 i EPL S5 5 COPEC Cseie (slay 58

oS I3 35l Ul ol adlze 531 055 5 el o 25y PN S5 5 OECD et (gla) 58 5545 I 5o 251353 sl adlse

3yl £ bl adle )31y Sl o 2l ESI fju

e o 9o
N » ©

o
o

Variance Explained (%)
o o o
w B w

o
N}

°

o

Principal Component

(A

100%
X4
Y1 | 490%

180%

=
i

e
o

=
b

170%

a
m

160%

150%

=
P

130%

anance Explained {3%)
=] =]
I o

120%

a
]

110%

=

Principal Component

()

i 5l y9iiS () OPEC casiin (5Lby9uiS () £33 ool gUoail o bawgs el il g s 85 oyl o -1 ) S

.OECD

Figure 11- Definition of information variance by the best principal components: (a) Selected OPEC countries, (b)

Selected OECD countries.
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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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Figure 14- The ability of each of the principal components to define clusters: (a) Selected OPEC countries, (b)
Selected OECD countries.
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Figure 15- Definition of information variance by the best principal components: (a) Selected OPEC countries,
(b) Selected OECD countries.
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Figure 16- The effect of features in the three basic components: (a) Selected OPEC countries, (b) Selected OECD

countries.
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Figure 17- The ability of each of the three basic components to define clusters: (a) Selected OPEC countries, (b)

Selected OECD countries.
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Figure 18- The ability of each of the principal components to define clusters: (a) Selected OPEC countries, (b)
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 6- The weights of environmental indicators based on FRPCA method.
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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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