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Tetyana Pimonenko (Ukraine), Oleksii Lyulyov (Ukraine), Olena Chygryn (Ukraine),
Maksim Palienko (Italy)

ENVIRONMENTAL
PERFORMANCE INDEX:
RELATION BETWEEN SOCIAL
AND ECONOMIC WELFARE
OF THE COUNTRIES

Abstract

The paper deals with the analysis of methodology of Environmental Performance
Index. The authors analyzed and systematized the main existing integrated indices,
which were used for evaluation of environmental, social and economic situation in the
countries. The authors allocated the environmental performance index as a basis for
analyzing the environmental policy of the country. In this direction, the authors anal-
ysed the main features, structure and indicators of environmental performance index.
The authors allocated the world-leader countries with huge level of CO2 emissions.
According to the results, the authors aproved that these countries should improve their
environmental policy. Accordingly, they occupied less position in environmental per-
formance index. For the purpose to analyze the relation between ecological, social and
economic welfare, the authors analyzed score of sustainable development goal index,
social progress index and gross domestic product per capita. The comparison analysis
of findings showed that countries with good position on environmental performance
index have the strong position on sustainable development goal index and social prog-
ress index. The authors suggested that Ukraine should orient to the EU countries with
purpose to improve the environmental policy.

Keywords damage, index, ecology, environment, health, policy,

pollution, social, sustainable development

JEL Classification Qo1 Qos, R11

INTRODUCTION

Current rapid growth in all economic spheres provoked the range of
negative consequences in the environment. Thus, the world commu-
nity and scientists have already directed all the forces to minimize
the negative ecological consequences and achieve a balance between
all the spheres: economic, social, political and environmental. As a
traditional point of view, this balance could be achieved through the
implementation of the main principles of the sustainable development.
It should be underlined that a lot of actions have already been done by
the world communities.

In this case, a lot of target documents and concepts were signed and
accepted by the countries. The results of the analysis showed that this
process also has its own history. The first conference “Declaration of
the United Nations Conference on the Human Environment” on sus-
tainable development was in Stockholm in 1972. It was the first step to
make the concept of sustainable development. This Declaration con-
sisted of the 26 principles to save the environment. The next confer-
ence was organized in Rio de Janeiro in 1997, during which General
Assembly “Program for the Further Implementation of Agenda 217
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was accepted. During that period, a lot of documents were accepted and implemented, which were con-
nected with sustainable development (Kyoto Protocol, Earth Charter, etc.).

After that, in 2000, “Millennium Declaration” was signed by 189 countries. The general concept of this
document was to achieve the balance in the world community through three main directions: peace and
security, peace and development. The main idea of this document is to achieve the 8 goals during the
period 2000-2015 for the purpose to guarantee the equal life for everyone in any country; access to the
clean environment, water and air; access to good education; decreasing the poverty over the world, etc.
Then, after the long period of discussions and consultation, in 2015, the final action plan for 2016-2030

“Transforming our world: the 2030 Agenda for Sustainable Development” was accepted. This document
consists of the 17 goals and 169 tasks and was the logical extension of Millennium Declaration.

The results of the analysis showed that the world community tries to save the nature for future genera-
tions, to provide the equal economic development for everyone, human rights, etc. In this case, a lot of
problems and investigations are c lose to connect with methods to estimate all the main indicators of
Sustainable Development Goals 2030 (SDGs 2030). In addition, using SDGs 2030, a lot of scientists are
trying to develop one integrated index and rating, which could estimate and indicate the place of coun-

try in the world in terms of economic, social and ecological development.

1. LITERATURE REVIEW

According to the mentioned above, the huge num-
ber of scientists try to improve the existing index-
es and use the key factor in making decisions in
different spheres. It should be underlined that the
scientists (Hsu et al., 2012) proposed to use the
Environmental performance Index (EPI) and pilot
trend Environmental performance index for the
purpose to understand what world achieve of after
1992. It is noted, that in 1992, Rio Earth Summit
was held.

Thus, Fire R. Grosskopf S. and Hernandez-Sancho
F. in their work (Fire et al., 2004) use the Data
Envelopment Analysis (DEA) and proposed own
Environmental Performance Index. The main fea-
tures of this index are that it is constructed as ra-
tios of distance functions. They approved that it
was a perfect aggregator of functions, which pro-
vides a natural and elegant basis for constructing
quantity indexes. They took advantage of these
properties to construct a quantity index of good
outputs and a quantity index of bad outputs. They
indicated, that their ratio is their Environmental
Performance Index (Fare et al., 2004).

Ismail and Abdullah in their work (Ismail et al.,
2012) described new vision of EPI for Association
of Southeast Asian Nations (ASEAN) countries.
They proved that method of EPI had a weak side

2

in arithmetics, as a consequence, it eliminated
some extreme values in data. Accordingly, the
bullet point of their concept was using the deci-
sion-making tool of Analytic Hierarchy Process
(AHP).

Kortelainen in his work (Kortelainen, 2008) used
the Malmquist index approach trying to analyze
the dynamics of Environmental Performance
Index and how the main index components have
developed during the sample period in gener-
al, identify the major factors in each country’s
performance.

Zhou, Ang, and Poh, used the slack-based efficien-
cy measures to model environmental performance
on the basis of the Environmental Performance
Index (Zhou et al.,, 2006). It is noted that Rogge
in his work (Rogge, 2012) used the Environmental
Performance Index, method which was proposed
in the paper (Zhou et al., 2007), and DEA trying to
allocate the negative tendency in separate spheres,
which should be reoriented.

On the other hand, the scientists in the work
(Munksgaard et al., 2007) highlighted that all
indexes don’t involve the environmental dam-
age costs. In this case, they proposed to improve
method to estimate Environmental Performance
Index through taking to account the environmen-
tal damage costs.

http://dx.doi.org/10.21511/ee.09(3).2018.01



The results of analysis showed that estimation of
environmental performance is conducted not only
among countries, but also in the corporate sector.
Mostly, during the decision making by the stake-
holders whether or not to invest in the company.
Thus, the scientists Zaim (2004), Azad et al. (2010),
Wagner (2009), Chigrin (2014), Galdeano-Gémez
(2010) proposed to include different types of eco-
logical indexes during the estimation of compa-
nies” performance. Besides, in that works, the au-
thors proved that company’s environmental per-
formance and welfare are correlated. On the other
hand, the range of authors proved that EPI is also
correlated with countries’ welfare. Thus, the main
idea of the paper is to analyze the EPI and oth-
ers indexes, and how they correlate with countries
prosperities.

2. METHODS

In this research, the general methods of scientif-
ic knowledge are used by the authors. In order to
analyze and summarize the main world ecolog-
ical, social and environmental indexes, the au-
thors used analysis and synthesis. Using the com-
pilation and comparison, the authors identify the
main features of Global Competitiveness Index;
World Competitiveness Yearbook; Ease of Doing
Business; Human Development Index; Global
Hunger Index; The IT Industry Competitiveness
Index; International Property Rights Index;
Corruption Perceptions Index; Environmental
Performance Index, etc. Moreover, the authors al-
located the world leaders on GDP per capita and
CO2 emission as the object of investigation. The
statistical and mathematical methods where used
to identify the tendency of the main environmen-
tal, ecological and social indexes. In addition, us-
ing that methods, the authors analyzed the place
of economic developed countries on the EPI, SDGI
and Social Progress Index. Using the scientific ap-
proach, the authors made conclusions on the cor-
relation between EPI and countries’ welfare. The
abovementioned approaches allow to allocate
the weaknesses of Ukrainian policy on a way to
achieve the Sustainable Development Goals 2030.
Furthermore, it gives opportunities to highlight the
leaders among world under EPI, SDGI and Social
Progress Index for the purpose to take into account
the best practice to achieve SDG for Ukraine.

http://dx.doi.org/10.21511/ee.09(3).2018.01
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Thus, the main goal of this article is to analyze of
the Environmental Performance Index and how it
correlates with countries” welfare (including eco-
nomic and social development) for the purpose
to understand the part of way for achieving the
Sustainable Development Goals 2030 in Ukraine.

3. RESULTS

The results of analysis showed that the huge
range of indexes and ratings was already de-
veloped by the scientists and the world organ-
izations: Global Competitiveness Index; World
Competitiveness Yearbook; Ease of Doing
Business; Human Development Index; Global
Hunger Index; The IT Industry Competitiveness
Index; International Property Rights Index;
Corruption Perceptions Index; Environmental
Performance Index and etc. The dynam-
ic of Global Competitiveness Index, Ease of
Doing Business, Corruption Perceptions Index,
Sustainable Development Goals Index and
Social Progress Index presented in Table 1.

It should be underlined that most of index-
es, which were presented in Table 1 analyze
the same indicators but with different com-
binations. Furthermore, the range of authors
proposed new indexes or to modify the ex-
istent ones. Taking into account the current
Sustainable Development Goals 2030 under this
article, the authors analyzed the Environmental
Performance Index.

Environmental Performance Index was devel-
oped by the team of researchers and policy ex-
perts at the Yale Centre for Environmental Law
and Policy (Yale University) and Columbia
University’s Centre for International Earth
Science Information Network (CIESIN) in collab-
oration with the World Economic Forum (Esty et
al., 2006). From 2006, the methodology of Index
has been improving according to the new trends
and Sustainable Development Goals. According
to the official methodology of Environmental
Performance Index (Environmental, 2018), it esti-
mates two main parts:

o environmental health, which rises with eco-
nomic growth and prosperity;
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Table 1. The main world economic, ecological and social indexes

Source: Compiled by the authors on the basis of Global (2018), Ease (2018), Corruption (2018), SDG (2018), Social (2018).
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Source: Compiled by the authors on the basis of Environmental (2018).

Standardization of the data with the purpose
of comparing among countries and over years

o

-— List with score - Scrutinize metrics
from 0 to 100 < for skewness
> RATING LIST

Figure 1. The algorithm of calculation the Environmental Performance Index

« ecosystem vitality, which comes under strain
from industrialization and urbanization.

It should be underlined that experts of this Index
supposed that good governance emerges as the
critical factor required to balance these distinct di-
mensions of sustainability (Environmental, 2018).

Table 2. Environmental Performance Index:
the main indicators of policy objective —
environmental health

Source: Compiled by the authors on the basis of Environmental (2018).

Group Indicator Weight
i Household solid : :
fuels M
Air quality  PM, exposure | 03 . 065
‘PM '
e excébdance 0
Water Sanitation .05 o
and sanitation  Drinking water 05 "7
Heavy metals . Lead exposure 1 0.05

It should be underlined that all information about
the process of calculation and approaches, which
are used, are open access with all details at the
official website of Environmental Performance
Index (Environmental, 2018).

Thus, the process of calculation consists of the
four steps: data preparation; data standardization;
scrutinizing metrics for skewness; rescaling the
data into 0-100 score. The algorithm of calculation
is presented in Figure 1.

During of the rescaling all indicators are consoli-
dated into onelist in order to compare and to aggre-
gate into the integrated index. The Environmental
Performance Index uses the distance-to-target
technique for indicator construction, which situ-
ates each country relative to targets for worst and
best performance, discussed in more detail below,
corresponding to scores of 0 and 100, respectively.

Table 3. Environmental Performance Index: the main indicators of policy objective — ecosystem vitality

Source: Compiled by the authors on the basis of Environmental (2018).

Group Indicator Weight
Marine protected area .D:2 :
Terrestrial biome protection — national weights 0.2
Biodiversity and habitat Terrestrial biome protection - global weights ....... 02 0.25
Species protection index .02
Protected area representativeness index 20
Species habitatindex .0
Forests Tree cover loss 210 0.1
Fish stock status 0.5
F' h TOG . .. e O-‘I
e R 05
Carbon Dioxide —total . 205
Cli Carbon Dioxide — power sector 0.2
imate LA O PO e O i
and energy Methane . 02 . 0.3
Nitrousoxide 005
Black carbon 005
“Sulfur oxide 0.5
Ai Iluti S rettchrelioett v OT OO OO O RSP OT TSP et 0.1
e Nirogenoxdde 05
Water resources i Wastewaler tOalment . oo .10 -1
Agriculture i Sustainable nitrogen management index (SNM) 1.0 0.05
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According to the methodology, the Index score is
calculated by the formula (1).
s=22

xX—x

-100, q))

where /S - indicator score, X - a country’s value,
x - the target for best performance, x - the tar-
get for worst performance.

Moreover, if x is greater than X, the correspond-
ing indicator score is 100. Likewise, if a x is less
than x, the corresponding IS is 0.

Under this research, the authors analyzed the re-
sults of Environmental Performance Index for
Ukraine and countries, which have the huge vol-
ume of CO2 emissions and generate the biggest
share of GDP in the world.

Thus, according to the databases, the follow-
ing countries such as China, the USA, India,
Russian Federation and Japan occupied the first
five places in CO2 emissions in the world (Table

4). In such direction, Ukraine occupied the 26th
place in terms of CO2 emissions in the world.

Thus, China generates only 14.84% of the world
GDP, but it produces 29.51% of CO2 emissions
in the world. The same situation is in India and
Russian Federation. Their CO2 emissions in
percentage are twice higher than their share of
GDP in the world. Unfortunately, we can see the
same situation in Ukraine.

Still, the situation in Lithuania is different.
Their CO2 emissions are twice less than share
of GDP in the world. It is necessary to underline
that in the USA and in the most EU countries,
the share in the GDP of world is higher than
share of the world CO2 emissions (Figure 2).

According to the official data of EPI (2018),
Switzerland, France, Denmark, Malta and
Sweden round out the top five countries
(Environmental, 2018). The leader in the world
was Switzerland with a score of EPI (2018) 87.42
in overall environmental performance. On

Table 4. CO2 emissions and share of the world GDP by the country

Source: Created by the authors on the basis of World Development (2017), CO2 time (2017).

Countries GDP, bin $ in l;/i)lecvl\?oprld % CO?)%I:t)([):af‘Gg) in :/I(;ecv(v)ozrld COO% eDrP1$
China 11007.72 14.84% 10641788.99 29.51% 103439
usa 18036.65 24.32% . 5172337.73 14.34% 348714
India 209540 2.83% 245496812 6.81%  853.53
Russian Federation 133121 1.80% 176089531 4.88% 75598
Japan 4383.08 591%  1252889.87 347% 349837
Germany 336345 454%  777905.50 216% 432372
fan - - 633749.58 176% -
Republic of Korea 1377.87 1.86%  617284.88 1T71% 223215
Canada 1550.54 2.09% 55540090 1.54% 279174
Saudi Arabia 646.00 0.87% © 505565.10 1.40% 127778
Indonesia 86193 1.16% 50296130 139% 71372
Brazil 177472 239% © 486229.08 135% 3649.98
Mexico 114379 154% 47201779 131% 242320
Australia 133914 181% 44634829 1.24% 13000.21
South Africa 31457 042% 41716099 116% 75408
United Kingdom 2858.00 3.85% 398524.37 1% 717146
Turkey 717.88 097% 35715741 0.99% $2009.98
aly 1821.50 2.46% 35288593 098% 516172
France 2418.84 3.26% 32778726 091% 737928
Poland 47707 0.64% 29487937 0.82% 1617.84
Ukraine 90.62 0.12%  228688.17 0.63% 39624
Lithvania 4107 006% 1247811 0.03% 329944
World 74152.48 f - 36061709.91 - 2056.27

http://dx.doi.org/10.21511/ee.09(3).2018.01
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Source: Created by the authors on the basis of World Development (2017), CO2 time (2017).
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Figure 2. Comparison of the share of CO2 and GDP in the world by countries

the other side, Switzerland has the weak han
on sustainable nitrogen management, terres-
trial biome protection - national and global
weights (Figure 3). Accordingly, France - 83.95,
Denmark - 81.60, Malta - 80.9 and Sweden
-80.51 (Environmental, 2018). It is noted, that
first places were occupied by the EU coun-
tries. Ukraine occupied 109th place with score
of 52.87. The dynamics of EPI for Chine, USA,
India, Russian Federation, Japan and Ukraine is
presented in Table 5.

d Table 5. The dynamics of EPI

"

a2

Source: Created by the authors on the basis

of Environmental (2018), Global (2016), EPI (2014).

EPI EPI EPI

Countries 2018 2016 2014

Rank : Score : Rank : Score | Rank : Score
China 120 50,74 109 © 651 . 118 . 43
USA 27 7119 0 26 8472 33 . 6752
India 177 30,57 141 5358 : 155 3123
E:jse'faqion 52 163,79 32 18352 73
Japan 20 7469 : 39 8059 26
Ukraine 109 52,87 44 7969 : 95

Source: Created by the authors on the basis of Environmental (2018).

Biome Protection (Global)

Sustainable Nitrogen 100
Management 90

Wastewater Treatment

NOX Emissions Intensity

SO2 Emissions Intensity

Black Carbon Emissions Intensity

N20 Emissions Intensity

Biome Protection (National)

Methane Emissions Intensity

=@ JKkraine

=@ Switzerland

Species Protection Index

Species Habitat Index

CO2 Emissions Intensity — Power

Figure 3. Comparative analysis of ecosystem vitality between Switzerland and Ukraine
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Table 6. Comparison analysis of EPI, SDG index and GDP per capita

Source: Created by the authors on the basis of Environmental (2018), SDG (2018).

Countries EPI score GDI; pi';,sc(f'ﬁ"ta' SDG Index score

50,74 . 143990 ¢+ 67,1

71,19 53341,8 o 72,4

Top CO2 emissions 30,57 6092,65 58,1
63,79 248111 69,9

74,69 382523 80,2

52,87 727069 72,7

87,42 574300 81,2

83,95 3805890 80,3

Top five leader on EPI 80,90 35743,4 77,0
80,51 ' ‘ 466621 ‘ 85,6

Denmark 81,60 45966,2 84,2

70000
60000

50000 0
40000 @

¢,

30000
20000
10000 ‘
. [ )
0 10 20 30 40 50 60 70 80 90 100

@China @USA @India Russian Federation @Japan @Ukraine @Switzerland @France @Malta @Sweden @Denmark

Figure 4. Comparison analysis of GDP per capita and EPI score by countries

Source: Created by the authors on the basis of Environmental (2018), SDG (2018).

China
100
Denmark USA

Sweden India
Malta Russian Federation
France Japan

Switzerland Ukraine

e[ P| e=fumSP| s=@==S5DGI

Figure 5. Comparison analysis of EPI, social progress index and SDG Index score by countries
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The findings showed that from year to year, the EPI
in China, India and Ukraine has been increasing
and, corresponding by they are going down in the
rating (Table 3). In this case, Ukraine should take
to account experience of top five EU countries on
EPI. It is noted, that among the block of indicators,
ecosystem vitality of Ukraine has not bad results
on Wastewater Treatment; Sustainable Nitrogen
Management and Species Habitat Index (Figure 3).

The results of the analysis showed that EPI results
are close to the SDG Index calculation. Moreover,

Environmental Economics, Volume 9, Issue 3, 2018

Ukraine has better position on EPI than the coun-
tries, which are world CO2 polluters (Table 6).

It should be underlined that the countries with
the highest GDP occupied better position in EPI
(Figure 4).

Thus, comparing the EPI with social progress in-
dex, the results showed that the best countries on
EPI have good position on social progress index
and SDG Index (Figure 5). It is noted, that social
progress index was not calculated for Malta yet.

CONCLUSION

Thus, the findings showed that the Environmental Performance Index estimated countries from the
ecological point of view. Noticed, that world-leader countries (China, USA, India, Russian Federation,
Japan) excluding USA don’t demonstrate the good position among all indexes (EPI, SDGI and social
progress index).

The countries with good results of EPI also have the good position on SDG Index and social progress in-
dex. Moreover, the findings showed that GDP per capita and Environmental Performance Index are core-
lated. The countries with highest GDP per capita have thebetter position on EPI. Comparative analysis
showed that Ukrain should orient to EU countries for improving theenvironmental performance for the
purpose to achieve the Sustainable Development Goals 2030 in Ukraine. In this case, the experience of
countries (Switzerland, France and Denmark), which occupied the first places on environmental policy,
will be interesting for further investigations for the purpose to implement and adopt that experience in
Ukraine. In addition, according to the results, Ukraine should orient to Denmark in social policy.
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