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Abstract

Western Balkans and Tiirkiye are known as enlargement countries because they want to join the European Union.
The goal of the Green Deal, which the Western Balkan countries are currently integrating into the European Union
Green Deal, is to transition nations from a traditional economic model to a sustainable one. The study's objective
is to investigate, using multi-criteria decision-making techniques, the views of the Western Balkan countries,
Tiirkiye, and the average European Union with respect to the Green Deal criteria. The data used in the study belong
to the year 2020 and consist of the performances of the countries according to 10 criteria. The criteria are weighted
using the CRITIC method. The attitudes of the countries were compared with the TODIM method. According to
the findings, the three most successful countries with higher than European Union average value are Montenegro,
Bosnia and Herzegovina and Albania.
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Oz

Bati1 Balkanlar ve Tiirkiye, Avrupa Birligi'ne katilim siirecleri dolayisiyla genisleme iilkeleri olarak bilinmektedir.
Bati1 Balkan tilkelerinin su anda Avrupa Birligi Yesil Mutabakatina entegre ettigi Yesil Mutabakatin amaci, iilkeleri
geleneksel bir ekonomik modelden siirdiiriilebilir bir modele doniistiirmektir. Calismanin amaci, ¢ok kriterli karar
alma tekniklerini kullanarak Bati Balkan iilkeleri, Tiirkiye ve ortalama Avrupa Birligi'nin Yesil Mutabakati
kriterlerine iliskin goriislerini arastirmaktir. Calismada kullanilan veriler 2020 yilina ait olup, iilkelerin 10 kritere
gore performanslarindan olusmaktadir. Kriterler CRITIC yontemi kullanilarak agirliklandirilmistir. Ulkelerin
tutumlart TODIM yodntemi ile karsilastirilmistir. Bulgulara gore, Avrupa Birligi ortalamasindan daha yiiksek
degere sahip en bagarili ii¢ lilke Karadag, Bosna-Hersek ve Arnavutluk'tur.
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1. Introduction

The Limits of Growth report from 1972 debated whether factors like population growth, the use of non-
renewable energy sources, and rising pollution should limit a country's economic growth. Since this
date, the temperature increase caused by human activities has approached 30 degrees Celsius (IPCC,
2023). This temperature increase brings along many problems, such as drought, famine, deterioration of
human health, melting of glaciers, and especially the decrease in biodiversity. Countries try to prevent
climate change from reaching further dimensions through cooperation agreements such as the Paris
agreement and the European Green Deal, as well as national action plans.

The European Green Deal (EGD), together with the emissions trading system, aims to reduce the carbon
levels of companies below the determined levels. The European Green Deal (EGD), valid in the first
stage between European countries, will also apply to trade partners of European countries. Therefore,
European countries will ensure that their trade partners activate their climate change policies and reduce
their carbon emissions. The share of Turkey and the Balkans among the trade partners of European
countries is important. These are countries where trade is intense due to both logistics’ advantages and
socio-economic similarities.

The European Union is aware of the potential benefits that the enlargement of the Western Balkans can
bring to the EU. In this regard, the EU actively assumes a role and strives to contribute to the
advancement of the region through its cooperation with the Balkan countries. This cooperation extends
beyond matters of democracy and the rule of law, encompassing the development of energy,
infrastructure, migration, security, environmental standards, livability, and economic infrastructure, all
within the framework of the accession process (Armisen, Tatar,2022).

Looking at the trade between the Balkan countries and the EU, of all trade, two thirds (67.6%) originate
from the Balkan countries (EC, 2023a). Tiirkiye, on the other hand, is Europe's 6th largest trading partner
with a trade share of 3.3%. While Tiirkiye imports 26% to Europe in 2022, its export rate is 41% (EC,
2023b). According to the data, the Balkan countries and Tiirkiye are important trade partners of Europe.
Therefore, the European green agreement will directly affect these countries.

Due to these reasons, the performances of the EU Average, Balkan countries, and Tiirkiye according to
the 10 criteria (energy import dependency, imports of all energy products relative to population size,
primary production from renewables, gross electricity output, renewable energy share, final energy
consumption of renewables as a percentage of population size, and the share of renewables in electricity
production) were used to assess the following factors: the number of passenger automobiles, municipal
garbage created relative to population size, and CO2 emission/people, as calculated within the
framework of the EGD. The study makes two significant contributions to the literature.

i. As far as is known, there is no study that evaluates economic performance for the Balkan
countries and Tiirkiye in line with the European Green Deal.

ii. MCDM was used in the study, and this approach was used to disclose the overall
performances of the nations.

In this context, in the first part of the study, information about the European Green Consensus is given,
in the second part there is a literature review, and in the third part, the model and analysis results. In the
fourth section, which is the last section, policy recommendations are given.

2. European Green Deal

Specifically designed to create a roadmap for the EU's climate deal, the EGD aims to lay out legislative
proposals and strategies since 2020 (Siddi, 2020; Christou, 2021). While the European Union is at the
forefront of global actions and international climate negotiations against climate change, it has not
spared its support for reducing greenhouse gas emissions and adopting clean energy sources. However,
although the EU is a pioneer in this regard, it has not been particularly successful in reducing greenhouse
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gas emissions. In December 2019, Ursula Von Der Leyen, the European Commission presidential
candidate, took the lead by suggesting important steps to expand and strengthen the EU climate policy
(\Von der Leyen, 2019). Within the framework of the European Green Deal, the European Union (EU)
highlights the need to cut greenhouse gas emissions by at least 50% by 2030 in accordance with its
commitment to the Paris Agreement (EC, 2019). However, it asserted that to spearhead global climate
action, achieving zero net greenhouse gas emissions by 2050 within a cost-effective environment is
crucial (EC, 2018). In light of this, reaching a net-zero emissions climate and a climate-neutral economy
requires the implementation of seven essentials measures (Baydemir, 2021):

- Decarbonization of Energy Supply

- Clean, Safe and Connected Transportation

- Intelligent Network Structure and Development of Interconnections
- Improving Bioeconomy and Creating Carbon Swamps

- Maximizing Energy Efficiency

- Developing Carbon Capture and Storage Methods

- Fully Circular Economy with Industrial Modernization

However, the core focus of the European Green Deal, a comprehensive policy framework addressing
climate, energy, environment, industry, economic, and social elements, was found to be required. At
this point, some of the suggestions VVon der Leyen put forward with the European Green Deal,

- By raising the EU's 2030 carbon reduction goal from 40% to 55%,

- Preparation of a Sustainable European Investment Plan,

- the implementation of a border tax on carbon,

- Expansion of the EU emissions trading system

- The European Investment Bank is being partially transformed into a climate bank.
- creation of a new industrial strategy for Europe (Von der Leyen, 2019).

The most important factor here is the pricing of carbon emissions, sustainable investment, industrial
policy, and a fair and competitive transformation. Accordingly, Table 1 presents the goals of the
European Green Deal in transforming the EU economy for a sustainable future.

Table 1. Goals of the EGD

The EGD aims to change the EU economy in order to create a more sustainable future.

The EU as a global leader: financing | European Climate Pact: Just Transformation
transformation

Motivating the EU's willingness to meet the 2030  Achieving zero pollution for an environment free
and 2050 climate targets of toxic substances

Providing clean, accessible, and safe energy Developing environmentally friendly food
systems with a farm-to-table approach and
ensuring fair access to healthy food

Mobilizing industry for a circular and clean Ensuring the protection and improvement of
economy ecosystems and biodiversity

Realizing energy and resource efficient Accelerating the transition to sustainable and
transformation in the construction industry smart mobility

Reference: EU, 2019; Baydemir, 2021

The European economy, social life, urban life, agriculture, energy, and environmental policies all
involve a comprehensive change strategy that aligns with the goals listed in Table 1. By reducing
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environmental threats, the EU hopes to maintain its natural capital and safeguard the health and welfare
of its population. While achieving these goals, it pays particular attention to ensuring that the
transformation is fair and inclusive.

4, Literature

The European Commission aimed to realize the European Green Deal, especially by revising its clean
energy supply policies. For this purpose, it emphasizes the necessity of preparing action plans for
decision makers and policymakers to mobilize various policy proposals for the potential of creating a
green economy. On the other hand, although the problems encountered regarding the environment and
climate change and the obligations of the Paris Agreement signed by the countries and their
commitments under the United Nations are the subject of much research, the European Green
Agreement, which is thought to be the most effective application in dealing with these difficulties, has
been proposed. Therefore, a policy reform was needed for green energy supply in the fields of industry,
economy, production, consumption, competition, transportation, agriculture, food, quality of life, health,
etc., and various research has been started on these subjects in the literature (Kamali Saraji et al., 2021).
In this direction, in this part of the study, studies that encourage environmental sustainability and use
MCDM to analyze it.

Doukas et al. (2014) evaluated companies' energy and environmental policies by promoting the growth
of green energy. The TOPSIS method's findings conclude that SMEs that integrate environmental
regulations achieve superior overall performance. According to Kabak et al. (2014) conducted a study
to reveal how to implement and how to perform an energy code (BEP-TR) that is easy and simple to
implement for buildings. Construction companies can use the information from the MCDM method to
prioritize which criteria will boost efficiency in this area. Aiming at solving energy management
problems, Mardani et al. (2017) used the MCDM and found that approaches to decision-making can aid
decision-makers in problem-solving.

Lu et al. (2020) conducted a study to verify the feasibility and effectiveness of improvements made
using the TODIM method to identify some key environmental factors that have major impacts on
pumped hydroelectric storage plants. Simultaneously, the sensitivity analysis revealed a very stable
ranking of the four alternatives. Shipbuilding, being one of the energy-intensive sectors, generates
significant emissions during the production process. Focusing on the reduction of emissions during the
operation phase, Vakili et al. (2021) used Fuzzy MCDM to increase the energy efficiency of a Turkish
shipyard. The empirical findings, aligning with the Nationally Determined Contribution of States under
the Paris Agreement, assisted shipyard decision makers in making energy-related decisions. Kamali
Saraji et al. (2021) used CRITIC-COPRAS methods to identify the challenges facing Industry 4.0
adoption in Lithuanian fintech companies. It also aims to enumerate recognized difficulties and assess
the performance of the organizations. The findings show that the most important difficulties in front of
the adoption of industry 4.0 are difficulty in coordination and cooperation, resistance to change and
government support, respectively. Moreover, Namiotko et al. (2021) utilized MCDM to identify policy
proposals that could be implemented in order to improve agricultural activities and environmental
situation in selected EU countries We have concluded that the agricultural and environmental situation
in the relevant country group is similar across all methods used.

Although the environmental awareness is high in businesses, they should follow the concept of green in
their applications. Business activities that consider environmental issues play a significant role,
particularly in the textile sector, a highly competitive market in recent years. In this direction, Celik et
al. (2021) examined green supplier selection in the textile industry as a multi-criteria decision-making
process. The Turkish textile industry analyzed three green supplier alternatives and forty-two sub-
criteria. According to the results obtained from the BWM-TODIM method, it was concluded that the
most important criteria are ink and print quality, product design and mold suitability, profit from the
product, change in price and purchasing cost. Ali et al. (2021) used the GIS-MCDM method to classify
the driving forces and obstacles that play an active role in the development of pumped hydro energy
storage. The results show that, for both developed and developing nations, income generation and rural
development are the main socio-economic drivers, whereas network flexibility is the top techno-
environmental driver. The techno-environmental barrier, on the other hand, tops the list.
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The main objective of the Waste to Energy Project is the development of renewable energy. With this
project, the concept of low carbon gradually became a common idea of all countries, and the question
of how to choose a satisfactory site within the scope of the project came to the fore. Accordingly, Gao
et al. (2021) tested the suitability of site selection with the extended cloud-TODIM method and obtained
a significant result. Siksnelyte-Butkiene (2022) used the MCDM method to evaluate the success of the
Europe 2020 Strategy in setting climate change and energy targets. On the other hand, KerCA method
was applied for country ranking. While some countries have met or exceeded the energy targets set in
the Europe 2020 Strategy, others have not. The findings also indicate that member countries generally
struggle to achieve national energy efficiency. On the other hand, while some countries could not reach
the target of reducing greenhouse gas emissions, developing renewable energy has been the best
achievement. Furthermore, Lu et al. (2023) configured an off-grid multi-energy microgrid using
modified NSGA-II and TODIM methodologies, taking into account the uncertainties in load demand
and renewable energy sources. The results show that the order of importance when accounted for both
power storage and uncertainty at the same time is total annual cost, loss of supply potential, and energy
abandonment rate. Tian et al. (2023) examined green logistics and low-carbon transportation systems
using the MCDM method and concluded that the role of big data and 10T is becoming more and more
important. In addition to this result, it has been determined that VIKOR, AHP, ANP, PROMETHEE,
and hybrid methods are among the most widely used methods in terms of low carbon transportation and
green logistics.

5. Data and Method

First, the information gathered has been described in this part. The second portion of the section
contained the methodology.

5.1. Data

The aim of this study was to determination of the European Green Deal attitudes of the Western Balkan
countries and Tiirkiye, which are referred to as the EU enlargement countries, by the MCDM. The model
of the study is to weight the criteria in the data set with the CRITIC method with MCDM and to compare
the attitudes of the countries with the TODIM method. The table below lists the criteria used in the
study. The study determined 10 criteria (data) for 2020 based on the countries mentioned. We obtained
the data from the World Bank and the International Energy Agency.

Table 2: Criteria for Analysis

id Criteria Optimization
EID Energy imports dependency Cost
IEP Imports of all energy products relative to population size Cost
PPR Primary production from renewables Benefit
GEP Gross electricity production Benefit
SRE Share of renewable electricity production Benefit
SRF Share of renewables in final energy consumption Benefit
FEC Final energy consumption of renewables relative to population size Benefit
NPC Number of passenger cars Cost
MWG | Municipal waste generated, relative to population size Benefit
CEP CO; emission/population Cost
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5.2. Method

Multi-Criteria decision-making methods are among the methods used for decision making in many
scientific fields, disciplines, and sectors. Generally, the goal is to assess alternatives based on the criteria
outlined in the problem while solving the decision. Different stages allow for the weighting of criteria
and the evaluation of alternatives. Even when we mention the same criterion, the significance of that
criterion may vary among various alternatives. This study aims to determine the attitudes of Western
Balkan countries and Turkey towards the EU Green Deal using MCDM methods.

In this study, literature research was conducted, and CRITIC and TODIM methods from MCDM
methods were used. We carried out the weighting of the criteria in the data set using the subjective
CRITIC method, considering the standard deviation and correlation between the criteria. After
determining the weights of the criteria, the TODIM method calculates the general performances of the
countries through pairwise comparison and the calculation of dominance degrees for the countries in the
data set. TODIM method has been uses because it allows us to easily determine both the dominance
degrees and the general performance.

5.2.1. CRITIC Method

The CRITIC (Criteria Importance Through Criteria Correlation) method was introduced to the literature
by Diakoulaki et. al (1995). It has gained attention as an objective criteria weighting method, utilizing
the standard deviations and correlations among the criteria. Thus, it can be stated that the CRITIC
method is a decision-making method that allows decision makers to evaluate the importance of criteria
in MCDM problems by taking into account the relationships between criteria (Pekkaya
ve Dokmen,2019).

However, the CRITIC method has a limitation in that it requires the input of expert opinions or the use
of questionnaires to determine the relationships among the criteria. Thus, it may be challenging to apply
the method in situations where there is limited data to establish these relationships.

The CRITIC method involves the following steps

Step 1: "Decision Matrix: As in all MCDM methods, a decision matrix should be created as the first
step in the TODIM method. The alternatives (m) and criterion values (n) in a decision problem are
represented in matrix form, with equality expressed at 1.

XU = [x11 x12...x1nx21 sz ...xzn..... .xml xmz xmn] (1)

Step 2: Normalized Decision Matrix: The main purpose in the normalization process is to transform
the criteria expressed by different criteria into a similar form. The criteria are normalized according
to equality (2) if they are in the benefit feature and according to the equality (3) if they are cost
features.

. _ Xy~ %))

o = 2

e @
. (x..) — x..

xl‘j = xu =l (3)

j T Xij
Step 3: Correlation Coefficient Matrix: The correlation coefficient matrix is calculated using equation

4.
iz (e —xp) (o — x)

Pjk =
\/z:&l (=2 I, G — 1> (@)

Step 4: Information Value of the Criteria and Calculation of Weights: The information value Cj of
the criteria is calculated according to equation 5, in which the standard deviation (o) values are used.
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n
G=0j) 1-p ©)
k=1
The criterion weights Wj are calculated according to equation 6.
i
W] = n c (6)
k=1 Ck

Calculating the scores of the alternatives and ranking them based on the decision problem. Overall, the
CRITIC method is particularly useful when dealing with complex decision-making problems that
involve many interrelated criteria, and when expert opinions are available to provide input on the
relationships among the criteria.

5.2.2. TODIM Method

TODIM is a multi-criteria decision-making (MCDM) method designed to address decision problems
involving conflicting criteria or objectives. This method is grounded in the 'Expectation Theory," initially
proposed by Kahneman and Tversky in the 1970s, which was subsequently honored with a Nobel Prize.
Unlike other MCDM approaches that typically focus on identifying the alternative with the highest
value, TODIM employs a measurement value derived from applying 'Expectation Theory' to guide
decision-making, providing a nuanced assessment of the best choice (Gomes Rangel 2009). Some of the
strengths of the TODIM method are:

e Flexibility: TODIM can handle qualitative, quantitative, clear or fuzzy data, making it more
flexible than other MCDM methods.

e Simplicity: TODIM is easy to use and understand and does not require complex mathematical
calculations.

e Robustness: Capably navigates inconsistencies and uncertainties in decision-making using the
TODIM method.

e Sensitivity analysis: TODIM allows decision makers to perform sensitivity analyzes to evaluate
the soundness of their decisions

In the TODIM method, a problem is presented where n alternatives are ranked based on m criteria.
Among these criteria, one criterion is assumed to be the reference criterion. Therefore, a reference
criterion should be selected among the criteria by considering pre-determined weight values. The
selected reference criterion should have the highest level of importance, designated as "r" . The classical
TODIM approach can be demonstrated in the following steps

TODIM process steps are listed below.

Step 1. Decision Matrix: The alternatives (m) and criterion values (n) in a decision problem are
represented in matrix form, with equality expressed at 1.

Step 2: Normalized Matrix: The advantage is taken into account when normalizing the decision matrix.
(equation 7) and cost (equation 8) characteristics of the criteria.

Xic 7
P;: =
Y ?:1 Xic
P.. = L 8
Y ?:1 1/‘xlC

Step 3: Equation (9) is used to determine the relative weights of the criteria.
W, 9
=— (c=123,..
Wer . (c n
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Here, w, = {wc|c = 1,2,3,....,n}

Step 4: Calculation of the degree of dominance of alternatives: The following equation 10 is used to
calculate the degree of dominance of each alternative A; over each alternative Ay:

n 10
5(A4y) = Z ;(4;,4;)
=
Where
@i (A, Ax) = { ST (rij — 1)) if (rij — 71ej)
j=1 Jr
>0 0 if (rij — 1iej)
1 (Xj=1 Wy .
=0 —EJ]T'(T]U’—TU) lf(rij_rkj)<0

®;(A;, Ay) - This expression captures the contribution of criterion C; to the function 6(4;, Ay).
0 : Denotes the attenuation factor of the losses.

Step 5: The comprehensive prospect value of alternative A; can be determined through the application
of the following normalization formula.

k=1 5(Ai,Ak)—Ti'gJIl{EZl=1 S§(A;, AR} 12
max{YyL,  §(A;, A} —min{¥iL,  6(A4, A}

&

where M = {1,2,---,m},and N = {1,2, -+, n}.
6. Empirical Results
6.1. Determining Criteria Weights with The Critic Method

In the decision matrix, which is the first step-in decision-making problems, there are Western Balkan
countries-Tiirkiye and European Union Average Values according to some performance indicators in
the Green Deal harmonization process.

Step 1: Decision Matrix
The values in the data set are expressed in matrix form as in Table 3.
Table 3 Decision Matrix

Country EID | IEP | PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP
1 | Montenegro 27411354 | 449 |54 |624 | 213|250 | 350 | 486 4,07
2 | North Macedonia 633|866 |313 |26 |233 122|100 |205 |441 3,279
3 | Albania 358|565 419|119 |798 151|100 | 175 | 369 1,195
4 | Serbia 2981895 22955 |374 183|200 | 299 | 338 6,564
5 | Tiirkiye 70,6 | 136,7 | 55,2 | 3,7 |489 |44 |50 152 | 424 4,396
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Bosnia and
6 | Herzegovina 254 190,1 |364 |5 48,7 | 30,8 | 350 | 269 | 352 6,253
7 | Kosova 2951|508 |178(3,8 |7,4 |24,4|200 |172 | 256 4,904
8| EU 57,5 1268,8 40,8 | 6,2 |44,2 | 11,8 | 240 | 540 | 501 5,341

Step 2: Normalized Decision Matrix: The decision matrix is normalized according to equation 2.

Table 4: Normalized Decision Matrix

Country EID IEP PPR GEP | SRE | SRF FEC NPC | MWG CEP

Montenegro 0,956 | 0,612 | 0,725 | 0,814 | 0,760 | 0,640 | 0,667 | 0,490 | 0,939 0,465
North Macedonia 0,162 | 0,836 | 0,361 | 0,163 | 0,220 | 0,295 | 0,167 | 0,863 | 0,755 0,612
Albania 0,770 | 0,974 | 0,644 | 0,000 | 1,000 | 0,405 | 0,167 | 0,941 | 0,461 1,000
Serbia 0,903 | 0,822 | 0,136 | 0,837 | 0,414 | 0,527 | 0,500 | 0,621 | 0,335 0,000
Tiirkiye 0,000 | 0,606 | 1,000 | 0,419 | 0,573 | 0,000 | 0,000 | 1,000 | 0,686 0,404
Bosnia and Herzegovina 1,000 | 0,820 | 0,497 | 0,721 | 0,570 | 1,000 | 1,000 | 0,698 | 0,392 0,058
Kosovo 0,909 | 1,000 | 0,000 | 0,442 | 0,000 | 0,758 | 0,500 | 0,948 | 0,000 0,309
EU 0,290 | 0,000 | 0,615 | 1,000 | 0,508 | 0,280 | 0,633 | 0,000 | 1,000 0,228

Step 3: Correlation Coefficient Matrix: Correlation values between criteria were calculated according to
equation 4 and presented in matrix form.

Table 5: Correlation Coefficient Matrix

Criteria | EID IEP PPR GEP SRE SRF FEC NPC MWG CEP
EID 1,0000 | 0,4464 -0,4741 | 0,2324 | 0,1150 | 0,8820 | 0,6639 -0,0161 | -0,5143 | -0,2197
IEP 0,4464 1,0000 -0,4417 | -0,6414 | -0,1291 | 0,3934 | -0,1830 | 0,8478 -0,7556 | 0,2658
PPR -0,4741 | -0,4417 | 1,0000 | -0,0390 | 0,6985 | -0,5199 | -0,2708 | -0,0811 | 0,6806 | 0,3364
GEP 0,2324 | -0,6414 | -0,0390 | 1,0000 | -0,0821 | 0,2602 0,7038 -0,7995 | 0,2746 -0,8054
SRE 0,1150 -0,1291 | 0,6985 | -0,0821 | 1,0000 | -0,1296 | -0,0398 | -0,1132 | 0,4056 | 0,4515
SRF 0,8820 | 0,3934 -0,5199 | 0,2602 -0,1296 | 1,0000 | 0,8221 -0,0291 | -0,5027 | -0,3722
FEC 0,6639 -0,1830 | -0,2708 | 0,7038 | -0,0398 | 0,8221 1,0000 | -0,5442 | -0,0690 | -0,6267
NPC -0,0161 | 0,8478 -0,0811 | -0,7995 | -0,1132 | -0,0291 | -0,5442 | 1,0000 -0,5896 | 0,3954
MWG -0,5143 | -0,7556 | 0,6806 | 0,2746 | 0,4056 | -0,5027 | -0,0690 | -0,5896 | 1,0000 | 0,1733
CEP -0,2197 | 0,2658 | 0,3364 | -0,8054 | 0,4515 | -0,3722 | -0,6267 | 0,3954 | 0,1733 1,0000

Step 4 Information Value of Criteria and Calculation of Weights: Information value of criteria Cj,
standard deviation (oj) and their weight Wj itis in Table 6 below.

Table 6 Information Value and Standard Deviations and Weights of Criteria

EID IEP PPR GEP SRE SRF FEC NPC MWG CEP
oj 0405 0320 0324 0352 0308 0313 0,328 0,333 0,336 0,321
Cj 3191 2947 2954 3,479 2,409 2563 2,798 3,307 3,330 3,019
wj 0,106 0,098 0,098 0,116 0,080 0,085 0,093 0,110 0,111 0,101
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In the results in Table 6, the criterion weights according to the Critic method are Gross electricity
production 11.60%, Municipal waste generated, relative to population size 11.10% Number of passenger
cars 11.03%, Energy imports dependency 10.64%, CO2 emission/population 10.07%, Primary
production from renewables 9.85%, Imports of all energy products relative to population size 9.82%,
Final energy consumption of renewables relative to population size 9.33%, Share of renewables in final
energy consumption is calculated as 8.54%, Share of renewable electricity production is calculated as
8.03%.

6.2. Comparison of Countries with TODIM Method

Step 1: The criteria weights obtained from the decision matrix (data set) and CRITIC method are
given in the Table 7 below.

Table 7: Decision Matrix

Country/Criteria EID IEP PPR GEP SRE SRF FEC NPC MWG | CEP
Montenegro 27,4 135,4 449 54 62,4 21,3 250 350 486 4,07
North Macedonia | 63,3 86,6 31,3 2,6 233 12,2 100 205 441 3,279
Albania 35,8 56,5 41,9 19 79,8 15,1 100 175 369 1,195
Serbia 29,8 89,5 22,9 55 37,4 18,3 200 299 338 6,564
Tiirkiye 70,6 136,7 55,2 3,7 48,9 4,4 50 152 424 4,396
Bosn. and Herz. 254 90,1 36,4 5 48,7 30,8 350 269 352 6,253
Kosovo 29,5 50,8 17,8 38 74 24,4 200 172 256 4,904
EU 57,5 268,8 40,8 6,2 44,2 11,8 240 540 501 5,341
> 339,3 914,4 291,2 34,1 352,1 138,3 1490 2162 3167 36,002
w 0,1064 | 0,0982 | 0,0985 | 0,1160 | 0,0803 | 0,0854 | 0,0933 | 0,1103 | 0,1110 | 0,1007

Step 2: Normalized Matrix:

The decision matrix is normalized according to the benefit (equation 7) and cost (equation 8)
characteristics of the criteria.

Table 8 Normalized Matrix

Country/Criteria EID IEP PPR GEP | SRE | SRF | FEC NPC MWG CEP
Montenegro 0,17 0,08 0,15 0,16 | 0,18 | 0,15 | 0,167 | 0,08 0,15 0,11
North Macedonia 0,07 0,13 0,11 0,08 | 0,07 | 0,09 | 0,067 | 0,14 0,14 0,13
Albania 0,13 0,20 0,14 | 0,06 | 0,23 | 0,11 | 0,067 | 0,16 0,12 0,36
Serbia 0,15 0,12 0,08 0,16 | 0,11 | 0,13 | 0,134 | 0,10 0,11 0,07
Tiirkiye 0,06 0,08 0,19 0,11 | 0,14 | 0,03 | 0,033 | 0,19 0,13 0,10
Bosnia and Herzegovina 0,18 0,12 0,13 0,15 | 0,14 | 0,22 | 0,234 | 0,11 0,11 0,07
Kosovo 0,16 0,22 0,06 0,11 | 0,02 | 0,18 | 0,134 | 0,17 0,08 0,09
EU 0,08 0,04 0,14 |0,18 | 0,13 | 0,09 | 0,161 | 0,05 0,16 0,08

Step 3: Calculating Relative Weights of Criteria

The relative weights of the criteria are calculated using the equation (9).
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Table 9 Calculating Relative Weights of Criteria

Step 3 0,12
EID  IEP PPR. GEP SRE SRF FEC NPC  MWG CEP
WCR 092 08 08 100 069 074 08 095 096 087

Step 4: Dominance degree of the alternative

To determine the degree of dominance, represented by & (Ai,A]-), for the alternatives, the contribution
of criterion Cj to the function ®;(4;, Ax) needs to be calculated. To enhance the reader's comprehension
of Equation 11, dominance degrees were calculated along with intermediate steps, where pairwise
comparison values were presented based on their positive, negative, or zero nature. In the intermediate
step table, the positive and negative values in the comparison of countries based on criteria can be
expressed as indicators of their strong and weak aspects.

Step 4.1 Pairwise comparison Montenegro

Based on the values in Table 8, which represents the normalized decision matrix, the difference between
the values of Montenegro and other countries is presented as an intermediate step in Table 10.

Step 4.1.1 Pairwise comparison

Table 10 Pairwise comparison for Montenegro

EID IEP PPR | GEP | SRE | SRF FEC | NPC | MWG | CEP
Montenegro-N.Macedonia 0,09 -0,05 | 0,05 0,08 0,11 0,07 0,10 -0,06 | 0,01 -0,03
Montenegro-Albania 0,04 | -0,12 | 0,01 0,10 -0,05 | 0,04 | 0,10 -0,08 | 0,04 -0,25
Montenegro-Serbia 0,01 | -004 | 008 |000 |007 |002 |003 |-001 |005 0,04
Montenegro-Tiirkiye 0,0 | 0,00 |-004 | 005 |004 |012 |013 |-0,11 | 0,02 0,01
Montenegro-Bosn and Herz. -0,01 | -0,04 | 0,03 0,01 0,04 -0,07 | -0,07 | -0,02 | 0,04 0,04
Montenegro-Kosovo 0,01 -0,14 | 0,09 0,05 0,16 -0,02 | 0,03 -0,09 | 0,07 0,02
Montenegro-EU 0,09 | 004 |001 |-002 |005 |007 |001 |003 |0,00 0,03

Step 4.1.2 Dominance degree of the Montenegro

Using equations 10 and 11 with pairwise comparisons for Montenegro @; value and Dominance degree

(Table 11) presented below.

Table 11 Dominance degree of the alternative for Montenegro

EID IEP PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP | X
Montenegro-N. Macedonia | 0,10 | -0,69 | 0,07 | 0,0 | 0,09 | 0,07 | 0,10 | -0,73 | 0,04 -0,50 | -1,35
Montenegro-Albania 0,06 |-1,08 (003 |01 | -0,78 | 0,06 | 0,20 | -0,86 | 0,06 -1,59 | -2,30
Montenegro-Serbia 0,04 | -0,66 | 0,09 | -0,16 | 0,08 | 0,04 | 0,06 | -0,36 | 0,07 0,06 | -0,80
Montenegro-Tiirkiye 0,0 | 0,00 |-0,60 | 0,08 | 0,06 | 010 |01 |-0,99 | 0,05 0,03 | -1,09
Montenegro-Bosn and Herz. | -0,35 | -0,65 | 0,05 0,04 | 0,06 -0,90 | -0,85 | -0,47 | 0,07 0,06 -3,00
Montenegro-Kosovo 0,04 |-1,18 (0,10 | 0,07 |01 | -0,51 | 0,06 | -0,88 | 0,09 0,04 | -2,11
Montenegro-EU 0,20 | 0,06 | 0,04 |-045 | 0,06 | 0,08 |0,03 |0,06 | 0,00 1,00 | -0,03
> -10,68
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In Table 11, the row sums are represented as P;, and the column total value is denoted as 5(Ai, Aj). The
dominance degree of Montenegro has been calculated as -10.68.

Step 4.2 Dominance degree of the North Macedonia
Step 4.2.1 Pairwise comparison

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of North Macedonia is presented in Table
12 as an intermediate step.

Table 12 Pairwise comparison of North Macedonia

EID IEP PPR GEP SRE SRF FEC NPC MWG | CEP
N. Macedonia- Montenegro -0,09 | 0,05 -0,05 | -0,08 | -0,11 | -0,07 | -0,10 | 0,06 -0,01 0,03
N. Macedonia- Albania -0,06 | -0,07 | -0,04 | 0,02 -0,16 | -0,02 | 0,00 -0,02 | 0,02 0,00
N. Macedonia- Serbia -0,08 | 0,00 |0,03 |-0,09 |-004 |-004 |-007 |004 |O0,03 -0,23
N. Macedonia- Tiirkiye 001 |o005 |-008 |-003 |-007 |006 |O003 |-005 |0,01 0,07
N. Macedonia- B.and Herz. -0,11 | 0,01 -0,02 | -0,07 | -0,07 | -0,13 | -0,17 | 0,03 0,03 0,03
N. Macedonia- Kosovo -0,08 | -0,09 | 0,05 -0,04 | 0,05 -0,09 | -0,07 | -0,03 | 0,06 0,06
N. Macedonia - EU -0,01 | 0,09 -0,03 | -0,11 | -0,06 | 0,00 -0,09 | 0,09 -0,02 0,04

Step 4.2.2 Dominance degree of the North Macedonia

Using equations 10 and 11 with pairwise comparisons for North Macedonia @; value and Dominance
degree (Table 13) presented below.

Table 13 Dominance degree of the North Macedonia

EID IEP PPR GEP | SRE | SRF FEC | NPC | MWG CEP | ¥
N. Macedonia- Montenegro -0,94 | -069 | -069 | -0,84 | -1,18 | -0,88 | -1,04 | 0,08 | -0,36 0,05 | -6,48
N. Macedonia- Albania -0,72 | -0,84 | -0,61 | 0,05 | -1,41 | -0,50 | 0,00 | -0,47 | 0,05 0,00 | -4,44
N. Macedonia- Serbia -0,87 | 0,02 0,05 -0,86 | -0,71 | -0,72 | -0,85 | 0,07 0,06 -151 | 531
N. Macedonia- Tiirkiye 0,03 | 007 |-091 | -0,53 | -0,95 | 0,07 | 0,06 | -0,67 | 0,02 0,08 | -2,73
N. Macedonia- Bosn. and Herz. -1,01 | 0,02 | -042 | -0,78 | -095 | -1,25 | -1,34 | 0,06 | 0,06 0,06 | -555
N. Macedonia- Kosovo -0,88 | -0,96 | 0,07 | -0,55 | 0,06 | -1,02 | -0,85 | -0,49 | 0,08 0,08 | -4,47
N. Macedonia - EU -0,26 | 0,09 | -0,58 | -0,95 | -0,86 | 0,00 | -1,00 | 0,10 | -0,41 0,07 | -3,81
> 32,79

In Table 13, the row sums are represented as &;, and the column total value is denoted as 5(Ai, Aj). The
dominance degree of N. Macedonia has been calculated as -32.79.

Step 4.3 Dominance degree of the Albania
Step 4.3.1 Pairwise comparison

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of Albania is presented in Table 14 as an
intermediate step.
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EID | IEP PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP
Albania-Montenegro -0,04 | 0,22 | -0,01 | -0,20 | 0,05 | -0,04 | -0,10 | 0,08 | -0,04 0,25
Albania-N. Macedonia 0,06 | 007 |004 |-002|016 |002 |000 |O002 |-002 0,23
Albania-Serbia -0,03 | 0,07 |0,07 |-0,11 | 0,12 | -0,02 | -0,07 | 0,07 | 0,01 0,00
Albania-Tiirkiye 0,06 |012 |-0,05|-0,05 |0,09 |008 |0,03 |-002 |-002 0,30
Albania-Bosn and Herz. -0,05 | 0,07 |0,02 |-0,09 | 0,09 |-0,11 | -0,17 | 0,06 | 0,01 0,26
Albania-Kosovo -0,03 | -0,02 | 0,08 | -0,06 | 0,21 | -0,07 | -0,07 | 0,00 | 0,04 0,29
Albania-EU 005 |016 |000 |-013 | 0,20 0,02 |-0,09 | 0,11 | -0,04 0,27

Step 4.3.2 Dominance degree of the Albania

Using equations 10 and 11 with pairwise comparisons for Albania @; value and Dominance degree
(Table 15) presented below.

Table 15 Dominance degree of the Albania

EID |IEP | PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP | 3.
Albania-Montenegro 061 | 011 | -032 | -094 | 006 | -0,72 | -1,04 | 0,10 | -0,58 0,16 | -3,79
Albania-N. Macedonia 008 | 008 | 006 |-042 |01l | 004 | 000 | 005 | -045 0,15 | -0,30
Albania-Serbia 049 | 008 | 008 |-095 |00 |-052 | -0,85 | 0,09 | 0,03 0,00 | -2,43
Albania-Tirkiye 008 | 011 | -068 | -0,67 | 008 | 0,08 | 0,06 | -048 | -0,40 017 | -1,64
Albania-Bosn and Herz. 20,70 | 009 | 0,04 | -089 | 008 | -115 | -1,34 | 0,08 | 0,02 0,16 | -3,60
Albania-Kosovo 051 | -047 | 009 | -069 | 013 | -0,89 | -0,85 | -0,16 | 0,06 017 | -3,12
Albania-EU 007 | 012 |002 |-1,04 | 009 | 005 |-100 | 011 | -0,61 017 | -2,03

Y -16,91

In Table 15, the row sums are represented as @;, and the column total value is denoted as 5(4;, 4;). The
dominance degree of Albania has been calculated as -16.91.

Step 4.4 Dominance degree of the Serbia

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of Serbia is presented in Table 16 as an

intermediate step.

Step 4.4.1 Pairwise comparison

Table 16 Pairwise comparison of Serbia

EID |IEP |PPR | GEP | SRE | SRF | FEC | NPC | MWG CEP
Serbia-Montenegro -0,01 | 0,04 |-0,08 | 0,00 |-0,07 | -0,02 | -0,03 | 0,01 | -0,05 -0,04
Serbia-N. Macedonia 0,08 | 000 |-0,03 009 |004 |004 |007 |-004-003 -0,07
Serbia-Albania 0,03 |-007 |-007 (011 |-0,22 | 0,02 | 0,07 |-0,07 | -0,01 -0,30
Serbia-Tiirkiye 0,09 |004 |-011 005 |-0,03 0,10 |010 |-0,09 |-0,03 0,00
Serbia-Bosn. and Herz. -0,03 | 0,00 |-0,05 | 0,01 |-0,03 |-0,09 |-0,10 | -0,01 | 0,00 -0,03
Serbia-Kosovo 0,00 |-0,09 | 0,02 |005 |009 |-0,04 0,00 |-007 0,03 0,00
Serbia-EU 0,07 | 0,08 |-006 |-0,02-0,02 0,05 |-003|004 |-005 -0,02
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Step 4.4.2 Dominance degree of the Serbia

Using equations 10 and 11 with pairwise comparisons for Serbia @; value and Dominance degree
(Table 17) presented below.

Table 17 Dominance degree of the Serbia

EID IEP PPR GEP | SRE | SRF FEC | NPC | MWG | CEP | Y
Serbia-Montenegro -0,36 | 0,06 | -0,88 | 0,02 | -0,94 | -0,50 | -0,60 | 0,04 | -0,65 | -0,63 | -4,43
Serbia-N. Macedonia 0,09 |-0,21 | -054 | 0,10 | 0,06 | 0,06 | 0,08 -0,63 | -054 | -0,81 | -2,34
Serbia-Albania 0,05 |-086 |-0,81 |0,11 | -1,22 | 0,04 | 0,08 -0,79 | -0,30 | -1,71 | 5,41
Serbia-Tiirkiye 0,10 | 0,07 |-1,06 | 008 | -0,64 | 0,09 | 0,10 |-092 |-049 | 000 | -2,68
Serbia-Bosn. and Herz. -0,50 | 0,01 | -0,69 | 0,04 |-063 |-1,03 | -1,04 | -0,31 | -0,20 | -0,57 | -4,91
Serbia-Kosovo -0,12 | -0,98 | 0,04 | 0,08 | 0,08 -0,72 | 0,00 -0,80 | 0,05 -0,18 | -2,55
Serbia-EU 0,09 |(009 |-0,79 | -0,42 | -0,49 | 0,06 -0,54 | 0,07 | -0,68 | -0,47 | -3,08
Y -25,41

In Table 15, the row sums are represented as ®;, and the column total value is denoted as 6(4;, 4;). The
dominance degree of Serbia has been calculated as -25.41.

Step 4.5 Dominance degree of the Tiirkiye
Step 4.5.1 Pairwise comparison

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of Tiirkiye is presented in Table 18 as an
intermediate step.

Table 18 Pairwise comparison of Tiirkiye

EID IEP PPR | GEP | SRE | SRF FEC | NPC | MWG CEP
Tiirkiye -Montenegro -0,10 | 0,00 0,04 | -0,05 | -0,04 | -0,22 | -0,23 | 0,11 | -0,02 -0,01
Tirkiye -N. Macedonia -0,01 | -0,05 | 0,08 | 0,03 0,07 -0,06 | -0,08 | 0,05 | -0,01 -0,03
Tiirkiye -Albania -0,06 | -0,12 | 0,05 | 0,05 -0,09 | -0,08 | -0,03 | 0,02 | 0,02 -0,26
Tiirkiye -Serbia -0,09 | -0,04 | 0,11 | -0,05 | 0,03 -0,10 | -0,120 | 0,09 | 0,03 0,03
Tiirkiye -Bosn. and Herz. -0,12 | -0,04 | 0,06 | -0,04 | 0,00 -0,19 | -0,20 | 0,08 | 0,02 0,00
Tiirkiye -Kosovo -0,09 | -0,24 | 0,13 | 0,00 0,12 -0,14 | -0,10 | 0,02 | 0,05 0,03
Tiirkiye -EU -0,01 | 0,04 0,05 | -0,07 | 0,01 -005 | -0,13 | 0,14 | -0,02 0,01

Step 4.5.2 Dominance degree of the Tiirkiye

Using equations 10 and 11 with pairwise comparisons for Tiirkiye &; value and Dominance degree
(Table 19) presented below.
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Table 19 Dominance degree of the Tiirkiye

EID | IEP | PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP |3
Tiirkiye -Montenegro -0,98 | 0,00 | 006 | -066 | 069 | -1,20 | -1,20 | 011 | -0,42 0,28 | 525
Tiirkiye -N. Macedonia -0,27 | 0,69 | 009 | 0,06 | 0,08 | -0.81 | -0,60 | 0,07 | -0,22 0,58 | -2.87
Tirkiye -Albania 0,77 | -1,09 | 0,07 | 0,08 | -1,05 | 0,95 | -0,60 | 0,05 | 0,04 1,62 | 583
Tirkiye -Serbia 0,91 | 0,66 | 0,10 | -052 | 0,05 | -1,08 | -1,04 | 0,10 | 0,05 006 | -3.85
Tiirkiye -Bosn. and Herz. 1,04 | 066 | 008 | -044 | 001 | -1,49 | -1,47 | 0,10 | 0,05 000 | -487
Tiirkiye -K0sovo 2092 | -119 | 011 | -012 | 0,10 | -1,30 | -1,04 | 0,05 | 0,08 005 | -418
Tiirkiye -EU 037 | 006 | 007 | -061 | 003 | -0,79 | -1,17 | 012 | -0,47 003 | -3,09
Y -29,93

In Table 19, the row sums are represented as ®;, and the column total value is denoted as &(4;, 4;). The
dominance degree of Tiirkiye has been calculated as -29.93.

Step 4.6 Dominance degree of the Bosnia and Herzegovina
Step 4.6.1 Pairwise comparison Bosnia and Herzegovina

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of Bosnia and Herzegovina is presented
in Table 20 as an intermediate step.

Table 20 Pairwise comparison Bosnia and Herzegovina

EID IEP PPR GEP SRE SRF FEC NPC MWG | CEP
Bosn.and Herz. -Montenegro 0,01 | 0,04 -0,03 | -001 | -004 | 007 | 0,07 | 002 -0,04 | -0,04
Bosn.and Herz. -North Macedonia 0,11 -0,01 0,02 0,07 0,07 0,13 | 017 | -0,03 -0,03 -0,06
Bosn.and Herz. -Albania 0,05 | -0,07 | -0,02 | 0,09 -009 (011 | 017 | -0,06 | -0,01 | -0,29
Bosn.and Herz. -Serbia 0,03 | 0,00 0,05 -0,01 | 0,03 0,09 | 0,10 | 0,01 0,00 0,00
Bosn.and Herz. -Tiirkiye 0,12 0,04 -0,06 0,04 0,00 0,19 0,20 -0,08 -0,02 -0,03
Bosn.and Herz. -Kosovo 0,03 | -0,10 | 0,06 0,04 0,12 005 | 010 | -0,06 | 0,03 0,00
Bosn.and Herz. -EU 0,10 0,08 -0,02 -0,04 0,01 0,14 0,07 0,05 -0,05 -0,02

Step 4.6.2 Dominance degree of the Bosnia and Herzegovina

Using equations 10 and 11 with pairwise comparisons for Bosnia and Herzegovina @; value and
Dominance degree (Table 21) presented below.

Table 21 Dominance degree of the Bosnia and Herzegovina

EID | IEP PPR GEP SRE SRF | FEC | NPC MWG CEP >
Bosn.and Herz. -Montenegro 0,04 | 0,06 -054 | -0,32 | -0,70 | 0,08 | 0,08 | 0,05 -0,62 -0,61 | -2,47
Bosn.and Herz. -North Macedonia 011 | -0,23 | 0,04 | 0,09 0,08 011 | 0,13 | -0,55 | -0,50 -0,79 | -1,52
Bosn.and Herz. -Albania 0,07 | -0,87 | -0,44 | 0,10 -1,05 | 0,10 | 0,13 | -0,72 | -0,22 -1,70 | -4,60
Bosn.and Herz. -Serbia 0,05 | -0,09 | 0,07 -0,36 | 0,05 0,09 | 0,10 | 0,03 0,00 0,00 | -0,06
Bosn.and Herz. -Tiirkiye 0,11 | 0,06 -0,81 | 0,07 -0,08 | 0,13 | 0,24 | -0,86 | -0,45 -0,54 | -2,24
Bosn.and Herz. -Kosovo 0,05 | -0,99 | 0,08 0,06 0,10 0,06 | 0,10 | -0,74 | 0,06 0,00 -1,22
Bosn.and Herz. -EU 0,10 | 0,09 -0,39 | -0,55 | 0,03 0,11 | 0,08 | 0,08 -0,65 -0,43 | -1,53
3 -13,64
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In Table 21, the row sums are represented as P;, and the column total value is denoted as 5(Ai, Aj). The
dominance degree of Bosnia and Herzegovina has been calculated as -29.93.

Step 4.7 Dominance degree of the Kosovo
Step 4.7.1 Pairwise comparison of the Kosovo

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of Kosovo is presented in Table 22 as an
intermediate step.

Table 22 Pairwise comparison of Kosovo

EID IEP PPR GEP SRE SRF FEC NPC MWG CEP
Kosovo -Montenegro -0,01 0,14 | -0,09 -0,05 -0,16 0,02 -0,03 0,09 -0,07 -0,02
Kosovo-N. Macedonia 0,08 0,09 | -0,05 | 0,04 -0,05 | 0,09 0,07 0,03 -0,06 -0,04
Kosovo-Albania 0,03 0,02 | -0,08 | 0,06 -0,21 | 0,07 0,07 0,00 -0,04 -0,27
Kosovo-Serbia 0,00 0,09 | -0,02 | -0,05 |-0,09 | 0,04 0,00 0,07 -0,03 0,02
Kosovo-Tiirkiye 0,09 0,14 | -0,13 | 0,00 -0,12 | 0,14 0,10 -0,02 | -0,05 -0,01
Kosovo-Bosn. and Herz. -0,03 | 0,10 | -0,06 | -0,04 | -0,12 | -0,05 | -0,20 | 0,06 -0,03 0,02
Kosovo -EU 0,08 0,18 | -0,08 | -0,07 | -0,10 | 0,09 -0,03 | 0,11 -0,08 0,00

Using equations 10 and 11 with pairwise comparisons for Kosovo @; value and Dominance degree
(Table 23) presented below.

Table 23 Dominance degree of the Kosovo

EID [IEP [PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP | Y
Kosovo -Montenegro -0,33 [ 0,12 | -0,97 | -0,64 | -1,39 | 0,04 | 060 | 0,10 | -081 | -0,42 | -4,91
Kosovo -N.Macedonia 009 [009 [-069 [006 |-075 [009 |008 |005 |-073 |-066 |-235
Kosovo -Albania 005 | 005 |-092 | 008 |-160 | 008 |008 |002 |-057 |-165 | -438
Kosovo -Serbia 001 |010 |-042 |-066 | -1,03 | 0,06 | 0,00 | 009 |-048 | 0,05 | -228
Kosovo -Tiirkiye 010 |012 |[-1,14 | 002 |-121 |01l |00 |-045 | -0,69 | -0,32 | -3,37
Kosovo -Bosn. and Herz. | -0,49 | 0,10 | -0,81 | -055 | -1,21 | -0,74 | -1,04 | 0,08 | -052 | 0,04 | -5,13
Kosovo -EU 009 [013 |-090 | -0,78 | -1,14 | 0,09 | -054 | 011 |-0,83 | 0,00 | -3,76

Y 22,41

Step 4.7 Dominance degree of the EU
Step 4.7.1 Pairwise comparison of the EU

According to the values in Table 8, where the normalized decision matrix is included, the result of
subtraction from the values of other countries from the values of EU is presented in Table 24 as an
intermediate step.
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Table 24 Pairwise comparison of EU

EID IEP PPR GEP | SRE SRF FEC NPC MWG CEP
EU-Montenegro -0,09 |-004 |-001 |002 |-0,05 |-007 |-001 |-003 | 0,00 -0,03
EU-N. Macedonia 0,01 -0,09 | 0,03 0,11 | 0,06 0,00 0,09 -0,09 | 0,02 -0,05
EU-Albania -0,05 | -0,16 | 0,00 0,13 |-0,10 | -0,02 | 0,09 -0,11 | 0,04 -0,28
EU-Serbia -0,07 | -0,08 | 0,06 0,02 | 0,02 -0,05 | 0,03 -0,04 | 0,05 0,02
EU-Tiirkiye 0,01 -0,04 | -0,05 |07 |-001 | 0,05 0,13 -0,14 | 0,02 -0,02
EU-Bosn. and Her. -0,10 | -0,08 | 0,02 004 |-001 |-014 |-0,07 |-0,05 | 0,05 0,01
EU-Kosovo -0,08 | -0,18 | 0,08 0,07 | 0,10 -0,09 | 0,03 -0,11 | 0,08 -0,01

Using equations 10 and 11 with pairwise comparisons for EU @; value and Dominance degree (Table
25 presented below.

Table 25 Dominance degree of the EU

EID |IEP |PPR | GEP | SRE | SRF | FEC | NPC | MWG | CEP |
EU-Montenegro -091 | -0,65 | -0,38 [ 0,05 | -0,80 | -0,90 | -0,27 | -0,51 | 0,02 -0,50 | -4,83
EU-N. Macedonia 003 |-094 [006 |01l | 007 |-018 | 0,09 |-089 | 0,05 0,71 | -232
EU-Albania -0,67 | -1,26 | 020 | 012 | -1,12 | -0,53 | 0,09 | -1,00 | 0,07 -167 | -6.17
EU-Serbia -0,83 | -0,92 [ 0,08 | 005|004 |-074 | 005 |-0,62 | 0,08 004 | -279
EU-Tiirkiye 004 |-064 |-071 | 0,09 | -041 | 007 |011 |-1,11 | 0,05 0,42 | -2,92
EU-Bosn. and Her. -0,97 | -092 [ 0,04 [006 |-040 | -127 |-0,89 | -0,70 | 0,07 003 |-493
EU-Kosovo -0,84 | -1,35 [ 0,09 | 009 009 |-1,03 | 005 |-1,02 | 0,09 -0,27 | -4,09
Y -28,06

In Table 25, the row sums are represented as @;, and the column total value is denoted as 5(4;, 4;). The
dominance degree of EU has been calculated as -28.06.

Step 5: The overall prospect value of alternative A; can be calculated using the following
normalization expression.

Table 26 Performance of Countries in the Context of the Green Deal According to the CRITIC-
TODIM Method

Country > & Rank
Montenegro -10,68 1,000 1
North Macedonia -32,79 0,000 8
Albania -16,91 0,718 3
Serbia -25,41 0,334 5
Tiirkiye -29,93 0,130 7
Bosnia and Herzegovina -13,64 0,866 2
Kosovo -22,41 0,469 4
EU -28,06 0,214 6
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According to the findings obtained from the TODIM method, it can be said that the success ranking of
the Western Balkan and Tiirkiye's green reconciliation attitudes is Montenegro, Serbia, Bosnia and
Herzegovina, Tiirkiye, Albania, North Macedonia, Kosovo.

7. Sensitivity Analysis

In the sensitivity analysis, the TODIM method results according to the current situation scenario 1,
scenario 2 where the maximum and minimum criteria weights are replaced, and scenario 3 where all
criteria are equally weighted are given in the table below (Table 27).

Table 27 Sensitivity Analysis Results

Country Scenario 1 Scenario 2 Scenario 3
Montenegro 1 1 1
North Macedonia 8 8 8
Albania 3 3 3
Serbia 5 5 5
Tirkiye 7 7 7
Bosn. and Herz. 2 2 2
Kosovo 4 4 4
EU 6 6 6

When Table 27 is examined, there was no change in country rankings in all three scenarios. This
situation can be interpreted as being self-consistent for the TODIM method within the limitations of the
study.

8. Conclusion

For geopolitical and geostrategic reasons, the European Union has become more involved in the Western
Balkans. Additionally, the region plays a crucial role as a transit route for energy lines that supply energy
to EU member states (Ulukaya, 2024). The Western Balkan countries and Tiirkiye are collectively
referred to as enlargement countries due to their aspirations to join the European Union. The Green Deal,
which the Western Balkan countries are currently aligning with the EU's Green Deal, aims to transition
these nations from traditional economic models to sustainable ones. This study aims to explore the
perspectives of the Western Balkan countries, Tiirkiye, and the average European Union member state
concerning the Green Deal criteria using multi-criteria decision-making techniques. The data analyzed
in the study, drawn from 2020, reflect the performance of these countries across 10 specific criteria. We
employed the CRITIC method to weight the criteria and the TODIM method to compare the stances of
the countries. Known for its user-friendliness, the CRITIC method distinguishes itself by considering
the interrelationships among criteria, providing a more accurate assessment of these connections
compared to other MCDM methods. Unlike other MCDM approaches, TODIM incorporates a
measurement value from Prospect Theory to guide decision-making. It also provides the advantages of
flexibility, simplicity, robustness, and sensitivity analysis.

In recent years, with the growing awareness of environmental issues, countries have begun to develop
various policies aimed at addressing environmental challenges (Senir, 2024). Environmental
degradation caused by climate change is tried to be prevented by national and international policies of
countries. Among the policies created recently, one of the most effective is the European Green Deal.
The European Green Deal (EGD) incorporates an emission trading system, which aims to reduce the
carbon emissions of companies below certain critical levels. The most important effect of the EGD is
that it is valid not only among EU countries, but also for other countries that trade with the EU. This
approach aims to decrease carbon emissions and ensure their sustainability.
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The study used the Critic method to obtain the criterion weights. Accordingly, the criterion weights are
The study employed the Critic method to obtain the criterion weights. Accordingly, the criterion weights
are The gross electricity production stands at 11.60%, while the amount of municipal waste generated
is 11.10% of the total population. Number of passenger cars 11.03%, Energy imports dependency
10.64%, CO2 emission/population 10.07%, Primary production from renewables 9.85%, Imports of all
energy products relative to population size 9.82%, Final energy consumption of renewables relative to
population size 9.33%, Share of renewables in final energy consumption 8.54%, Share of renewable
electricity production is calculated as 8.03%.11.60%, Municipal waste generated, relative to population
size 11.10% Number of passenger cars 11.03%, Energy imports dependency 10.64%, CO2
emission/population 10.07%, Primary production from renewables 9.85%, Imports of all energy
products relative to population size 9.82%, Final energy consumption of renewables relative to
population size 9.33%, Share of renewables in final energy consumption 8.54%, Share of renewable
electricity production is calculated as 8.03%. Finally, the sensitivity analysis for country performances
(in three different scenarios) yielded no change in the country rankings, according to the findings. We
can interpret this situation as consistent with the TODIM method, given the study's limitations.

9. Discussions

When evaluating the trade partners of European countries, it becomes evident that the Balkan countries
and Turkey hold significant trade shares. In the study, the economic performances of the countries were
evaluated according to the 10 criteria determined by the EGD. According to the results obtained, the
most successful countries in the criteria are Montenegro, Bosnia, and Albania. Among the results
obtained in the study, Tiirkiye's performance being lower than expected is consistent with the study of
Kiiciik and Dural (2024) and Al (2019). Tiirkiye ranks just after the European Union average. Tiirkiye
has performed positively compared to other countries in terms of the vehicle per capita criterion. It needs
to show improvement according to other criteria.

As a result, Balkan countries and Tiirkiye are taking various steps to meet the targets within the scope
of the green deal, but these steps remain limited when evaluated within the context of each country's
economic performance. For example, many Balkan countries have set a goal to transition from fossil
fuels to renewable energy sources. However, this process is progressing slowly, and there is a need for
the modernization of the energy infrastructure. Similarly, efforts to reduce carbon emissions vary from
country to country. Some countries are more proactive in achieving their emission targets, while others
face more challenges. In overcoming these challenges, countries that are EU members or in the process
of joining (such as Kosovo and Tiirkiye) have the opportunity to benefit from the funds within the scope
of the green deal. This situation is an important factor in accelerating the green transformation of
countries.
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Genisletilmis Ozet

Avrupa Yesil Mutabakati (AYM), emisyon ticareti sistemiyle birlikte sirketlerin karbon seviyelerini
belirlenen seviyelerin altina cekmeyi hedeflemektedir. {1k asamada Avrupa iilkeleri arasinda gecerli olan
AYM, Onlimiizdeki donemlerde Avrupa iilkelerinin ticaret yaptigi iilkelere de uygulanacaktir.
Dolayisiyla Avrupa tilkelerinin ticaret ortaklarinin iklim degisikligi politikalarini1 harekete gecirmeleri
ve karbon emisyonlarini azaltmalar1 gerekmektedir. Avrupa iilkelerinin ticaret ortaklar1 arasinda
Tiirkiye ve Balkan iilkelerinin pay1 dnemlidir. Bu iilkeler hem lojistik avantajlari hem de sosyo-
ekonomik benzerlikleri nedeniyle ticaretin yogun oldugu iilkelerdir. Balkan {ilkeleri ile AB arasindaki
ticarete bakildiginda, tiim ticaretin ligte ikisi (%67,6) Balkan {ilkelerinden kaynaklanmaktadir (EC,
2023a). Tirkiye ise %3,3'lik ticaret payiyla Avrupa'nin 6. biiyiik ticaret ortagi konumundadir. Tiirkiye
2022 yilinda Avrupa'ya %26 ithalat yaparken, ihracat oran1 %41°dir (EC, 2023b). Verilere gore Balkan
tilkeleri ve Tiirkiye Avrupa'nin 6nemli ticaret ortaklar arasinda yer almaktadir. Bu nedenle, bu iilkeler
Avrupa yesil anlagsmasindan dogrudan etkilenecek iilkeler arasindadir.

Calismada Balkan Ulkeleri ve Tiirkiye i¢in AYM kapsamindaki ekonomik performanslar
incelenmektedir. Yesil ekonomi ve ¢evre alaninda dikkat edilmesi gerek 10 veriye gore AB Ortalamasi,
Balkan iilkeleri ve Tiirkiye'nin performanslari (Enerji ithalat bagimliligi, Niifus biiyiikliigiine gore tim
enerji lirlinlerinin ithalati, Yenilenebilir kaynaklardan birincil iiretim, Briit elektrik {iretimi, yenilenebilir
enerji payi, yenilenebilir kaynaklarm nihai enerji tiiketiminin niifus biiyiikliigline orani ve yenilenebilir
kaynaklarin elektrik iiretimindeki payi, AYM cercevesinde hesaplanan binek otomobil sayisi, niifus
biiyiikliigline gore olusturulan belediye ¢copli ve CO2 emisyonu/kisi faktorleri) Cok kriterli karar alma
yontemleri (CKKYV) kullanilarak degerlendirilmistir. Calismada, Kritik yontemi ile kriter agirliklart
elde edilmistir. Buna gore, kriter agirliklar soyledir: Briit elektrik tiretimi %11,60, Niifus biiyiikliigline
gore iiretilen belediye atig1 %11,10 Binek arac sayis1 %11,03, Enerji ithalat bagimlilig1 %10,64, Niifus
bagma CO2 emisyonu %10,07, Yenilenebilir kaynaklardan birincil tiretim %9,85, Niifus biiylikligiine
gore tiim enerji triinlerinin ithalati %9,82, Niifus biyiikliigiine gore yenilenebilir kaynaklarin nihai
enerji tiiketimi %9,33, Nihai enerji tiiketiminde yenilenebilir kaynaklarin pay1 %8,54, Yenilenebilir
elektrik tiretimi pay1 %8,03 olarak hesaplanmistir. %11,60, Niifus biiyiikliigline gore iiretilen belediye
atig1 %11,10 Binek arag sayist %11,03, Enerji ithalat bagimliligi %10,64, Niifus bagina CO2 emisyonu
%10,07, Yenilenebilir kaynaklardan birincil iretim %9,85, Niifus biyiikliigline gore tiim enerji
iirlinlerinin ithalat1 9.82%, Niifus biiyiikliigiine gore yenilenebilir enerjinin nihai enerji tikketimi 9.33%,
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Nihai enerji tiiketiminde yenilenebilir enerjinin pay1 8.54%, Yenilenebilir elektrik iiretiminin pay1
8.03% olarak hesaplanmistir.

Bu baglamda Avrupa iilkelerinin ticaret ortaklari degerlendirildiginde Balkan iilkeleri ve Tiirkiye'nin
ticaret paymin énemli oldugu goriilmektedir. Elde edilen sonuglara gore kriterlerde en basarili iilkeler
Karadag, Bosna ve Arnavutluk olmustur. Calismada elde edilen sonuglar arasinda Tiirkiye'nin
performansinin beklenenden diisiik olmas1 Kiigiikk ve Dural (2024) ve Al (2019) tarafindan yapilan
caligma ile tutarhidir. Elde edilen bulgularda iilke performanslari i¢in yapilan duyarlilik analizinde (ii¢
farkli senaryoda) lilke siralamalarinda bir degisiklik olmadig1 goriilmiistiir. Bu durum calismanin
siirliliklart dahilinde TODIM yontemi ¢ergevesinde tutarli oldugu olarak yorumlanabilir.

Sonug olarak Balkan iilkeleri ve Tiirkiye, yesil mutabakatin kapsamindaki hedeflere ulagsmak igin ¢esitli
adimlar atmaktadir, ancak bu adimlar her iilkenin ekonomik performansi baglaminda
degerlendirildiginde smirli kalmaktadir. Ornegin birgok Balkan iilkesi fosil yakitlardan yenilenebilir
enerji kaynaklarina gecisi hedef olarak belirlemistir. Ancak bu siire¢ yavas ilerlemekte ve enerji
altyapisinin modernizasyonuna ihtiya¢ duyulmaktadir. Benzer sekilde karbon emisyonlarini azaltma
cabalar1 da tilkeden iilkeye degismektedir. Baz1 iilkeler emisyon hedeflerine ulasmada daha proaktif
davranirken, digerleri daha fazla zorlukla kars1 karsiyadir. Bu zorluklarin iistesinden gelmede AB iiyesi
olan veya katilim siirecinde olan iilkeler (Kosova ve Tiirkiye gibi) yesil mutabakatin kapsamindaki
fonlardan yararlanma olanagina sahiptir. Bu durum iilkelerin yesil doniisiimiinii hizlandirmada 6nemli
bir etken olarak diisiiniilebilir.
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