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ABSTRACT

Recently, due to its importance, more and more attention has been paid to the effects of applying the
concept of sustainable development at the level of the national economy, sectors, and companies. A
set of sustainable development indicators (Sustainability indicators - SIs), i.e. ESG (Environmental,
Social, and Governance) performance indicators, was developed. ESG performance indicators are con-
tinuously analyzed to achieve the target of sustainable development. Bearing in mind the importance
of ESG performance indicators, in this study they are analyzed in the context of achieving the target
sustainable development of the countries of the Western Balkans based on the AHP-MABAC method.

The analysis of ESG performance indicators of the countries of the Western Balkans based on the
AHP-MABAC method showed that in this particular case, Albania is in first place. Followed by:
Montenegro, Bosnia and Herzegovina, Serbia, and North Macedonia. To improve the performance
of sustainable development of any country in the Western Balkans, it is necessary to partially or in-
tegrate improve the environmental, social, and state performance. Thus, for example, the reduction
of corruption through better overall financial and other control affects not the improvement of state
performance. Or, increasing the participation of women in the management structure at all levels
affects the improvement of social performance. Furthermore, increasing the share of renewable en-
ergy sources in total consumption or reducing carbon dioxide emissions with greenhouse effects
affects the improvement of environmental performance. Etc. Ultimately, all this has a positive effect
on the effects of applying the concept of sustainable development, and improving ESG performance,
in the specific case of the Western Balkan countries.
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1. INTRODUCTION

It is a very challenging problem to analyze en-
vironmental, social, and state (Environmental,
Social and Governance - ESG) performance
indicators from different angles. Research in

get of sustainable development. Bearing this
in mind, this study analyzes the application of
ESG performance indicators in the countries of
the Western Balkans to achieve the target sus-
tainable development based on the AHP and
MABAC methods. The goal of this is to select

practice has established that the application of
ESG indicators at the level of the national econ-
omy, in all sectors and companies, significantly
contributes to the improvement of the quality
of reporting, overall performance, and the tar-

and rank the countries of the Western Balkans
in terms of the scope of application of ESG in-
dicators in the function of achieving the target
sustainable development, based on the given
methods.
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2.LITERATURE REVIEW

In the literature, as far as we know, there are
few works devoted to the analysis of ESG per-
formance indicators based on multi-criteria de-
cision-making methods (Matemane et al., 2022;
Prasad et al., 2023; Ozdagoglu et al., 2024). The
application of multi-criteria decision-making
methods in the analysis of ESG indicators con-
tributes to a better understanding and improve-
ment of the quality of reporting and the overall
performance of the national economy, sectors,
and companies. That is why they should be used
as much as possible in the evaluation of ESG
performance indicators. In this study, conse-
quently, we will show the importance of apply-
ing the AHP and MABAC methods in the analy-
sis of ESG performance indicators, in the case of
the countries of the Western Balkans.

ESG performance indicators are extremely im-
portant. A complex system of ESG indicators
has been developed (Jilkovd & KotéSovcovd,
2023; Amir & Anvai Rostami, Ali Asghar, 2015).
They are studied and analyzed from different
angles (Lukic, 2012, 2013, 2017, 2023; Ahmed
et al., 2023). In this study, in the context of the
literature review, we will point out some sig-
nificant aspects. Thus, for example, in the lit-
erature, special attention is paid to the specifics
and effects of the application of ESG indicators
on the performance of the national economy of
the Western Balkan countries (Antolin-Lépez
& Ortiz-de-Mandojana, 2023; Nielsen, 2023;
Puska et al., 2024; Sica et al. al., 2023). ESG in-
dicators were analyzed from the perspective of
the capital market (Bassen & Kovdcs, 2008). The
disclosure of ESG indicators in reports is signif-
icant for the target of sustainable development
(Chopra et al., 2024; Costantiello & Leogrande,
2024; Datar et al., 2024; Domanovié, 2022).
The quality of financial reporting is influenced
by ESG performance (Seker, Yasin, & Dilek
Sengiir, Evren 2021). The impact of ESG indi-
cators on the profitability and financial perfor-
mance of companies is significant (Loew et al.,
2024; Park et al., 2024). The concept of supplier
sustainability is based on ESG indicators (Lou
etal., 2024). In the literature, the specific effects

of the application of ESG performance indica-
tors in different sectors have been particularly
pointed out due to significant differences in the
very nature of their operations. Significant at-
tention in the literature is, for example, devoted
to the specifics of ESG indicators in the aviation
industry (Caraveo Gomez Llanos et al., 2023).
There is an increasing use of ESG indicators in
banks (Szewczyk, & Szustak, 2023). Szewczyk,
L., & Szustak, G. (2023). The very nature of the
sector’s operations thus influences the choice of
ESG indicators. It is specific to the application
of ESG indicators in conditions of digitization
(Hou et al.,, 2024). It is increasing due to the
importance of legal regulation of ESG indicators
(Singhania et al., 2024; Stavros Gadinis & Ame-
lia Miazad, 2024).

In the literature, we come across numerous indi-
cators of sustainable development, i.e. ESG per-
formance indicators. For the sake of illustration,
ESG indicators with application to all industrial
groups include E Environmental: ESG 1 Energy
efficiency, ESG 2 GHG emissions; S Social: ESG
3 Staff turnover, ESG 4 Training & qualification,
ESG 5 Maturity of Workforce, ESG 6 Absentee-
ism rate; G Governance: ESG 7 Litigation risks,
ESG 8 Corruption; V Longterm Viability: ESG 9
Revenues from new products (Bassen & Kovics,
2008). Table 1 shows, for the sake of the whole,
one of the more detailed structures of sustain-
able indicators. It enables a better understand-
ing of the set of sustainable indicators (SI), i.e.
ESG performance indicators.

In summary, it can be said that in contemporary
literature, the issue of ESG performance is be-
ing investigated from different angles due to its
increasing importance. It is investigated from
the point of view of measurement, reporting,
presentation and disclosure. Special emphasis
is placed on ESG indicators from the perspecti-
ve of the capital market. Regulatory frameworks
for reporting on ESG performance occupy a si-
gnificant place in the literature. The specificity
of the ESG system in conditions of digitization
was pointed out. In the literature, the relati-
onship between ESG indicators and financial
indicators has been specifically analyzed. The
impact of ESG performance on company pro-
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fitability and financial results is also indicated.
Considerable attention in the literature is de-
voted to the specifics and effects of the imple-
mentation of the ESG information system by
individual countries and sectors (banks, public
sector, aviation industry, etc.). In the literature,
the problem of optimizing ESG performance has

been analyzed mathematically. In the future,
the problem of ESG performance analysis will
certainly be studied more and more from diffe-
rent angles. In this study, it is studied from the
perspective of optimization on the example of
the countries of the Western Balkans using the
AHP-MABAC method.

Table 1. ESG construct that was yielded from the extraction process

Sustainability indicators (SIs) Construct (Code)
Environmental (E) Social (S) Governance (G)
General Nature |Manage- |General |Manage- |Human |Society |General |Boardand |Compli-
(E1) (E2) ment (E3) |(S1) ment (S3) (S4) (G1) Committees |ance and
Systems (G2) Legislation
(S2) (G3)
Risk Assess-|Climate |EMS [ISO |(Socially, |Product |Em-  |Com- Financial |Board Com- |Compli-
ment (E11) |Change |14000, Respon-  |Safety ployees |munity  |Stability, |position  |ance (G31)
(E21) 26000] sible (S21) and Develop- |Manage- |(G21)
(E31) Investment Labor |mentand |ment,and
(S11) (S31) |Philan-  |Policy
thropy (G11)
(541)
Environ-  |Biodiver- |Energy,  |Social Customers |Health |Stakehold- |Govern-  |Committees|Ethics,
mental sity (E22)|Efficiency |Education |and Supply |and ers (S42) |anceand |(G21) Corrup-
Education & Water  |& Training |Chain (S22) Safety Risk Man- tion &
(E12) (E32) (S12) (S32) agement Code of
(G12) Conduct
(G322)
Disclosure, |Emission |Products, |Disclosure, |Branding & [Human |Non- Disclosure, |Compensa- |Share-
Transpar- |Pollution |Services  |Transpar- |Anticom- |Rights |discrim- |Transpar- |tion(G23) |holder Ac-
ency,and |&Waste |& Supply |ency,and |petitive (S33) |ination  |ency, and tivism &
Reporting  |(E23)  |Chain Reporting |Behavior & Social  |Reporting Ownership
(E13) (E33) (S13) (523) inclusion [(G13) Structure
(543) (G33)

Note: Rahdari, Amir & Anwai Rostami, Ali Asghar, (2015)

It has been improved considering the signifi-
cance of ESG indicator statistics. Empirical data
on ESG indicators are available in OECD, Euro-
stat, The Word Bank, and national statistics. In
this study, for comparative analysis of ESG per-
formance indicators of the countries of the We-
stern Balkans, empirical data from The World
Bank statistics are used.

3. RESEARCH METHODOLOGY

In this study, we will perform a comparative
analysis of ESG performance indicators of the
countries of the Western Balkans using the AHP

and MABAC methods. Their theoretical and
methodological characteristics are briefly pre-
sented below.

Analytic Hierarchy Process (AHP) method

Given that the weighting coefficients of criteria
are determined using the AHP method, we will
briefly refer to its theoretical and methodologi-
cal characteristics.

The Analytical Hierarchy Process (AHP) met-
hod proceeds through the following steps
(Saaty, 2008):
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Step 1: Forming a matrix of comparison pairs

1 a2 o Qin
A=[ay]= V&2 1 am| (g
1/a,, l/azn - 1

Step 2: Normalization of the comparison pair
matrix

aij

aj; = j=1.,n (2

i=1 i
Step 3: Determination of relative importance,
i.e. vector weights

i a;j

w = =g,

. j=1..,n 3)

Consistency index - CI (consistency index) is a
measure of the deviation of # from Amax and
can be represented by the following formula:

Anax — 1
== (4
If CI < 0.1, the estimated values of the coef-
ficients aare consistent, and the deviation of
Amax from 7 is negligible. This means, in other
words, that the AHP method accepts an incon-
sistency of less than 10%.

CR = CI/RI can be calculated, where RI is the
random index.

MABAC method

MABAC (Multi-Attributive Border Approxi-
mation area Comparison) is a newer multi-
criteria decision-making method developed by
(Pamucar & Cirovi¢ 2015). The main feature of
this method is in defining the distance of the
criterion function of each observed alternative
from the limit approximate value. The mathe-
matical formulation of the MABAC method con-
sists of the following steps (Pamucar& Cirovi¢,
2015; Lukié, 2021a,b; Pugka et al., 2024):

Step 1: Formation of the initial decision matrix
(X).

In this phase, m alternatives are evaluated ac-
cording to n criteria. Alternatives are shown by

vectors, ..., Ai = (x G X X I.n), where X, is the

value of the i-th alternative according to the j -th
criterion (i=1,2,..,mj=1,2, .., n).

A C, C . Cp
1 X X .- X
A 11 12 in

X= 12 Xp1  Xpp o Xop (5)
m Xm1  Xm2 Xmn

where m is the total number of alternatives, 7 is
the total number of criteria.

Step 2: Normalization of the elements of the ini-

tial matrix ( X ).
A € C . Cy
1 n n o Nq
A 11 12 n
N= 2 Nyy  MNpy = n2n] (6)
m Nm1 M2 Nmn

The elements of the normalized matrix ( N ) are
obtained using the following equations:

a) For benefit (income) types of criteria (a high
value of the criteria is preferred)
xi}- - xl-_

T
X; —

b) For cost criteria types (a lower criterion value
is preferred)

ngj = 7)

Xi

nij = -
L
+ - ..
where *#, X and *: are the elemenths of the ini-
tial decision matrix ( X ), and are *: defined *:

as:

+_ .
x{ =max(xy, %2 s Xm)and represent the maxi-

mum values of the observed criterion by alter-
natives.

x; = min(ey, %2, ., ¥mland represents the mini-
mum values of the observed criterion by alter-
natives.

Step 3: Calculation of weight matrix elements (
V).

The elements of the weight matrix ( V') are cal-
culated as follows:

where n;; the elements of the normalized matrix

(N) are w;th weighting coefficients of the criteria.
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Based on the previous equation, the following
weight matrix V'is obtained

Vi1 Viz o Vin wig(ng +1)  wyg(ng, +1) W g(yn + 1)
V=|V2r Va2 o Vanl o wig(ng + 1) wag(ng +1) wng(zn + 1) | (10)
Um1  Vm2 Umn wig(Mp +1) wog(, +1) wyg (M + 1)
where n is the total number of criteria, and m is o= ¢, G, Cp 12
the total number of alternatives. T (91 92 9n] (12)

Step 4: Determination of the matrix of bounded
approximate areas ( G ).

The Boundary Approximate Area ( BAA ) for
each criterion is determined according to the
following expression:

A\ Ym

9i = nvij

j=1

(11

where Vii is the elements of the weight matrix (
V'), and m is the total number of alternatives.

G ) of the format » x 1 is formed ( n represents
the total number of criteria by which the choice
of the offered alternatives is made):

V11 V12 Vin q1 42
Q=V-G=|YV21 V2 Von|_ |91 Q2
Um1 Vm2 Umn 91 92

Vi1 =91 Vi2 — 92 Vin = Gn q11

0 V21— 91 V22— 92 Van = 9n | _ | q21

Umi— 91 Vm2 — 92 Umn — 9n qm1

where g are the boundary approximate area for
criterion C Vi elements of the weight matrix
( V), n number of criteria, m number of alter-
natives.

The alternative Ai can belong to the border
approximate area (G), the upper approximate
area

Step 5: Calculate the elements of the distance
matrix of alternatives from the boundary
approximate area ( Q).

q11 912 qin
Q= |92 4z 42n (13)
dm1  9m2 qmn

The distance of the alternatives from the border
approximate area ( g ) is determined as the
difference between the elements of the weight

matrix ( V') and the values of the border approxi-
mate areas ( G).

Gn

L IET)

dn
q12 q1in
422 ©n | (15)
sz qmn

( G*), or the lower approximate area ( G ), i.e.
4 €{6 v 6* v G} The upper approxi-
mate area ( G ) is the area where the ideal alter-
native ( A+ ) is located, and the lower approxi-
mate area is the area where the anti-ideal
alternative ( A *) is located (Figure 1).
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Figure 1. Shows the upper ( G *), lower ( G ), and approximate areas

A A+

Criterion functions

\ 4 A -
Source: Pamucar & Cirovié, 2015

Belonging to the alternative A |, the approximate
area ( G, G "or G ) is determined based on the
following equation:

Ai € G lf ql] =0

(16)

For alternative A to be chosen as the best from
the set, it must belong to the upper approximate
area G */according to as many criteria as possi-
ble. If, for example, alternative A belongs to the
upper approximate area according to 5 criteria
(out of a total of 6 criteria), and according to one
criterion it belongs to the lower approximate
area ( G - ), this means, in other words, that ac-
cording to 5 criteria, the alternative is close to or
equal to the ideal alternative, while according to
one criterion, it is close or equal to the anti-ideal
alternative. If the value gij > 0, i.e. 95 € 67, then
the alternative Ai is close to or equal to the ideal
alternative. However, if qij < 0, i.e. , then the al-
ternative A, is close to or equal to the anti-ideal
alternative (Pamucar & Cirovié, 2015).

Step 6: Ranking the alternatives.

44444444444444444444

Lower approximation area

Upper approximation area

Border approximation area

The calculation of the value of the criterion
function by alternatives is obtained as the sum
of the distances of the alternatives from the
boundary approximate areas ( q ). By summing
the elements of the matrix Q by row, the final
values of the criterion functions of the alterna-
tives are obtained:

n
Si =un ] = 1,2,...,71 i= 1,2, e, m (17)
j=1

where # is the number of criteria, and m is the
number of alternatives.

4. RESULTS

A very important issue is the correct selection
of ESG performance indicators for the most
accurate results of the analysis. A set of ESG
performance indicators has been developed in
literature, theory, and practice. In this study,
the selection of ESG performance indicators (C1
- C17) was made according to the available em-
pirical data in The Word Bank statistics for the
countries of the Western Balkans as alternatives
(A1 - A5). They are shown in Table 2 for 2022.
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Table 3 shows the correlation matrix of the cri-
teria. In this case, there is a strong correlation
between criteria C2 and C4, C2 and C10, C4 and
C3, C9 and C11, C10 and C2, C11 and C8, C13

and C6, C14 and C5, C15 and C9, and at the level
of statistical significance. For the other criteria,
the correlation is weak, moderate, or strong, but
not at the level of statistical significance.
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Figure 2. Ranking

SERBIA

EDONIA

Source: Author’s picture

In further presentations of the treated issues,
we will perform a dynamic analysis of the ESG
performance indicators of Serbia. Table 6 shows
the relevant selected ESG performance indica-
tors and their weighting coefficients.
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The most significant ESG performance indicator
in this particular case is C1 (Agriculture, fore-
stry, and fishing, value added (% of GDP). With
an increase in the added value of agriculture, fo-
restry, and fishing, the improvement of Serbia’s
environmental performance can be influenced.
The target sustainable development of Serbia

Table 7. Ranking, Serbia, AHP-MABAC method

can be achieved through efficient management
of environmental, social, and state performan-
ce, for example by reducing corruption, etc.

Table 7 and Figure 3 show the results of the
analysis of ESG performance indicators of Ser-
bia using the AHP-MABAC method.

Alternatives Q Q Ranking
2018 Al -0.0835 -0.0835 5
2019 A2 0.0194 0.0194 3
2020 A3 -0.0623 -0.0623 4
2021 A4 0.1472 0.1472 2
2022 A5 0.1848 0.1848 1

Note: Author’s calculation

Figure 3. Ranking, Serbia, 2018-2022

Al A2 A3

2018 2019 2020

A4 A5

2021 2022

— —Ranking

Source: Author’s picture

5. DISCUSSION

The analysis of the ESG performance indicators
of the countries of the Western Balkans based
on the AHP-MABAC method showed that Al-
bania is in the first place in the specific case.
Followed by: Montenegro, Bosnia and Herzego-
vina, Serbia, and North Macedonia. To improve

the performance position of sustainable deve-
lopment of any country in the Western Balkans,
it is necessary to partially or integrate improve
environmental, social, and state performance.
Thus, for example, the reduction of corruption
through better overall control does not the im-
provement of state performance. Or, increasing
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the participation of women in the management
structure at all levels affects the improvement
of social performance. Furthermore, increa-
sing the share of renewable energy sources in
total consumption or reducing carbon dioxide
emissions with greenhouse effects affects the
improvement of environmental performance.
Etc. Ultimately, all this has a positive effect on
the effects of applying the concept of sustainable
development, in the specific case of the countri-
es of the Western Balkans.

In Serbia, the best ESG performance was
achieved in 2022. The following are 2021, 2019,
2020 and 1018. Therefore, ESG performance in
Serbia has improved recently. This was influ-
enced by the increasing application of the con-
cept of sustainable development in Serbia. To
achieve the target of sustainable development in
Serbia, it is necessary to continuously manage
efficiently individually and integrate with ESG
performance.

6. CONCLUSION

This study is an empirical investigation of the
application of indicators of sustainable devel-
opment, i.e. ESG performance indicators in the
countries of the Western Balkans. The research
was carried out using the AHP-MABAC meth-
od. The empirical results of the analysis of the
ESG performance indicators of the countries of
the Western Balkans based on the AHP-MABC
method show that Albania is in the first place
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ANALIZA ESG POKAZATELJA UCINKA
ZEMALJA ZAPADNOG BALKANA

SAZETAK

U posljednje vrijeme, zbog svoje vaZnosti, sve se vie paznje posvecuje ucincima primjene koncepta
odrzivog razvoja na razini nacionalnog gospodarstva, sektora i poduzeca. Razvijen je skup indika-
tora odrzivog razvoja (Sustainability indicators - SIs), odnosno ESG (Environmental, Social, and
Governance) indikatora uspjesnosti. Pokazatelji u¢inka ESG kontinuirano se analiziraju kako bi se
postigao cilj odrzivog razvoja. Imajuci u vidu vaznost ESG indikatora uspje$nosti, u ovoj studiji oni
se analiziraju u kontekstu postizanja ciljnog odrzivog razvoja zemalja Zapadnog Balkana temeljenog
na AHP-MABAC metodi.

Analiza ESG indikatora uspjesnosti zemalja Zapadnog Balkana temeljena na AHP-MABAC meto-
di pokazala je da je u konkretnom slucaju Albanija na prvom mjestu. Slijede: Crna Gora, Bosna i
Hercegovina, Srbija i Sjeverna Makedonija. Za pobolj$anje u¢inka odrZivog razvoja bilo koje zemlje
Zapadnog Balkana potrebno je djelomicno ili integrirati pobolj$anje ekoloskog, drustvenog i dr-
zavnog uc¢inka. Tako npr. smanjenje korupcije boljom ukupnom financijskom i drugom kontrolom
utjece na poboljsanje rada drzave. Ili, povecanje sudjelovanja Zena u upravljackoj strukturi na svim
razinama utjeCe na pobolj$anje drustvenog ucinka. Nadalje, povecanje udjela obnovljivih izvora
energije u ukupnoj potrosnji ili smanjenje emisije ugljicnog dioksida s efektima staklenika utjece
na pobolj$anje ekoloske u¢inkovitosti. itd. U konacnici, sve to pozitivno utje¢e na u¢inke primjene
koncepta odr7ivog razvoja, te poboljsanja ESG performansi, u konkretnom sluc¢aju zemalja Zapad-
nog Balkana.

Kljucne rijeci: ESG, ciljevi odrzivog razvoja, AHP, MABC, izvjes¢ivanje o odrzivosti
JEL Klasifikacija: G15, G18, G21, G28, G32, K23, M14, M48, 031, 036, Q56
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