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The MCDM-based Assessment of Solutions for Transition to 
Sustainable Industry 4.0: The Case of Serbia 
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ABSTRACT 
Industry 4.0 implies the transformation of organizations into digital entities. It represents a new level 
of industrial development that has changed demands, competition, industry structure, and 
sustainability awareness. The primary objective of this paper is to use Multiple-Criteria Decision 
Making (MCDM) to identify the principal obstacles and solutions for successfully adopting the 
technologies that will facilitate a transition of the Serbian industry to sustainable Industry 4.0. The 
barriers' significance was defined using the Preference Selection Index – PSI. The assessment of the 
solutions was performed by three decision-makers using the following MCDM methods: PSI, 
Compromise Ranking of Alternatives from Distance to Ideal Solution – CRADIS, and Integrated Simple 
Weighted Sum-Product Method—WISP. The results revealed that logistics, reverse logistics 
management, and technology integration are the most significant barriers. The significance of logistics 
and warehousing management lies in their role as crucial facilitators for the sustainable development 
of industries, ensuring efficient and responsible movement, storage, and distribution of goods. Also, 
the application and development of new technologies can improve efficiency and reduce the 
environmental impact of the Serbian industry. Based on the MCDM methods, the framework enabled 
the assessment of the barriers and solutions for technology adoption in light of the current business 
conditions in the Republic of Serbia. Managers and policymakers can easily perceive the main 
obstacles and optimal actions needed to fulfill the requirements of Industry 4.0 and promote 
sustainable operations. 

 
Keywords: Sustainable Industry 4.0, PSI, WISP, CRADIS, technologies 
 
JEL Classification: O330, D810 

 
 

INTRODUCTION 

The business world has changed due to the influence of digital transformation that has caused 
the fourth industry revolution, Industry 4.0. The world faces the challenge of growing production 
and consumption while natural resources become exhausted and endangered by industrial 
activity. Industry 4.0 positively impacts the economy, environment, and society, enabling 
sustainable development and occupying the attention of governments, economists, and scientists 
(Ghobakhloo, 2020). 

Sustainability is a broad concept that involves preserving the environment, economic and social 
resources (Ford and Despeisse, 2016). The essence of sustainability lies in the imperative for 
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present generations to meet their needs while ensuring that future generations can meet theirs. 
The strong point of Industry 4.0 is the application of modern information technologies, but its 
impact on sustainability may need to be revised. While the application of modern technologies 
contributes to increased productivity and pollution reduction, it also places greater pressure on 
natural and energy resources. The influence of Industry 4.0 on achieving sustainability has yet to 
be discovered, but its benefits cannot be denied. 

Artificial intelligence, big data and analytics, blockchain, cloud, industrial internet of things, 
simulation, and additive production belong to the technology of Industry 4.0 (Bai et al., 2020; 
Ibarra et al., 2018). Their application could contribute to the growth of the industry 
competitiveness and the sustainability of the existing industrial system (Bai et al., 2020; Müller et 
al., 2018). Adopting proper Industry 4.0 technologies in companies is necessary and deserves 
attention and evaluation because it has far-reaching consequences (Bai & Sarkis, 2020). Modern 
technology adoption in a developing country, such as Serbia, suffers from various problems, 
ranging from operational to strategic level (Javaid et al., 2022). The existing issues should be 
resolved by applying adequate solutions. 

This paper examines the possibility of applying the Multiple-Criteria Decision-Making 
Approach (MCDM) to define essential obstacles and solutions for transforming the Serbian 
industry to Industry 4.0. The Preference Selection Index – PSI method (Maniya and Bhatt, 2010) 
was used to define the barrier importance. The PSI, Compromise Ranking of Alternatives from 
Distance to Ideal Solution – CRADIS (Puška et al., 2022a), and Integrated Simple Weighted Sum-
Product Method – WISP (Stanujkic et al., 2021) were used to prioritize the considered solutions 
pointed to reducing the identified barriers. The research question that occupied the authors' 
attention was twofold: 

• What are the essential obstacles to introducing Industry 4.0 into the Serbian economy 
and how to overcome them? 

• How can MCDM techniques enhance and facilitate the assessment of obstacles and 
solutions? 

The list of the barriers and solutions is borrowed from the paper of Javaid et al. (2022). 
Although many authors have observed the obstacles and opportunities for introducing Industry 
4.0 (for example, Nimawat & Das Gidwani, 2022; Rikalovic et al., 2021; Bajic et al., 2020), Javad et 
al. (2022) systematized the barriers and solutions in a comprehensive manner suitable for 
applying the MCDM analysis procedure and applicable to Serbian economy conditions. Three 
experts (in the fields of industrial management, digital transformation and sustainable 
development) performed the initial estimation considering the current state in Serbia. The main 
goal is to underscore five imperative barriers and three key solutions that would address the 
recognized issues and bring the Serbian industry closer to Industry 4.0. The remainder of the 
paper is organized as follows: Section 2 gives the theoretical background; Section 3 presents the 
proposed methodology; Section 4 provides the results; the conclusion contains the main findings, 
implications, limitations, and prepositions for future research. 

THEORETICAL BACKGROUND 

Until now, the authors have used the MCDM approach to analyze different issues regarding 
Industry 4.0. The topics that gained the researcher’s attention are as follows: comparing the 
Industry 4.0 maturity models (Elibal and Özceylan, 2022), supply chain improvement (Hsu et al., 
2022), strategy prioritization (Kumar et al., 2021a; Erdogan et al., 2018), technology assessment 
(Javaid et al., 2022; Chang et al., 2021), cybersecurity evaluation (Torbacki, 2021), and 
sustainability (Eldrandaly et al., 2022). 

Addressing the challenges of implementing Industry 4.0 technologies and employing MCDM 
techniques to facilitate informed decision-making held a significant position in previous research 
studies. For example, Kumar et al. (2023) applied an MCDM framework based on the Neutrosophic 
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Analytical Hierarchy Process (N-AHP) and the Neutrosophic Combined Compromise Solution (N-
CoCoSo) to rank the performance outcomes gained by adopting Industry 4.0 enablers. The authors 
observed the obstacles to introducing lean-green and Industry 4.0 using Principal Component 
Analysis-Interpretive Structural Modeling (PCA-ISM) and Fuzzy Matriced’ Impacts Croise’s 
Multiplication Applique’e a’ un Classement (MICMAC) (Gadekar et al., 2023). To identify the main 
barriers to adopting modern technologies, Kumar et al. (2021b) proposed the application of PCA, 
fuzzy AHP, and K-means clustering. Raj et al. (2020) investigated the barriers to adopting Industry 
4.0 technologies in developed and developing countries using an approach based on the Grey 
Decision-Making Trial and Evaluation Laboratory (DEMATEL). 

As mentioned earlier, this research aims to identify the major barriers and propose suitable 
solutions to bring the Serbian industry closer to the principles of Industry 4.0 using PSI, CRADIS, 
and WISP methods. 

The PSI method (Maniya and Bhatt, 2010) is very convenient for application because it 
incorporates determining the criteria significance and final ranking of the alternatives, estimating 
the criteria weights based on the input data, and giving more reliable and objective results. Until 
now, this method was used for different purposes, such as: evaluation of the supply chain 
sustainability risk (Sutrisno and Kumar, 2023, 2022), optimization of the 3D scanning process 
(Pathak et al., 2019), evaluation of the design solutions (Wang and Zhang, 2023), and resolving 
manufacturing problems (Patnaik et al., 2020; Madić et al., 2017). It is believed that this method 
will yield satisfactory results in addressing challenges associated with the implementation of 
Industry 4.0 as well. 

The CRADIS method (Puška et al., 2022a) is the new approach based on the TOPSIS, MARCOS, 
and ARAS methods. The starting idea for creating the CRADIS method was to use the good aspects 
of the mentioned methods to achieve a reliable, ideal solution. Despite having been proposed 
relatively recently, the CRADIS method was used for optimizing different business and real-world 
problems in various fields, such as material selection (Chakraborty et al., 2024), electric car 
selection (Puška et al., 2023a), agriculture (Puška et al., 2022b), economic development (Starčević 
et al., 2022), supplier selection (Puška et al., 2023b; Puška et al., 2022c), and distribution center 
location selection (Puška et al., 2023c). 

The WISP method, proposed by Stanujkic et al. (2021), integrates the weighted sum and 
weighted product approaches. This method combines four utility measures to define the 
alternative that maximizes the total utility. This method was used to facilitate the decision-making 
process in many business areas, and some of them are: technology evaluation and selection (Rani 
et al., 2023; Hezam et al., 2023), logistics (Ulutaş et al., 2022a), and supplier selection (Ulutaş et 
al., 2022b).  

METHODOLOGY 

There was a necessity to establish a research plan that effectively identifies the main obstacles 
to the adoption of modern technologies and finding the solution to enhance the transition of the 
Serbian industry into Industry 4.0. This plan is illustrated in Figure 1.  
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Figure 1. Research plan 
Source: Authors’ research 

 
As it can be seen from Figure 1 the research plan consists of the following steps. First, we had 

to define the obstacles and solutions, which we did based on the research conducted by Javaid et 
al. (2022). Second, the questionnaire was used to provide an initial assessment of potential 
solutions for perceived obstacles. It was distributed to three decision-makers well-versed in the 
Serbian economy, and their responses served as the foundational data for the subsequent 
procedure. Third, the PSI method (Maniya and Bhatt, 2010) was applied to define the significance 
of the considered barriers, while the combination of the PSI, CRADIS (Puška et al., 2022), and WISP 
(Stanujkic et al., 2021) methods were used for the assessment of the possible solution. Ultimately, 
the optimal solution suitable for application in the current conditions was determined using the 
domination method. The explanation of the computational procedure for the employed MCDM 
methods is presented in the following subsections. 

The PSI Method 

Maniya and Bhatt (2010) proposed the PSI method, which represents an objective approach to 
evaluating and comparing the alternatives. The PSI method takes into account all the criteria 
involved in the evaluation process, allowing for more informative and reliable decision-making. 
Moreover, the PSI method incorporates defining the weights of the criteria and estimating the 
alternatives, making it easy to apply even for decision-makers unfamiliar with MCDM methods. 

The computational procedure of the PSI method involves the presented series of steps. 
Step 1. Selection of the criteria and alternatives that will be submitted under evaluation. 
Step 2. The alternatives evaluation and construction of the initial decision matrix D: 

 
𝐷𝐷 =  �𝑥𝑥𝑖𝑖𝑖𝑖�𝑛𝑛𝑛𝑛𝑛𝑛,                (1) 
 
where xij represents ratings of the alternative i regarding the criterion j, n is the number of 
alternatives, and m is the number of criteria. 

Step 3. The normalized decision matrix construction, which elements are calculated as follows:  
 
𝑟𝑟𝑖𝑖𝑖𝑖 = 𝑛𝑛𝑖𝑖𝑖𝑖

𝑛𝑛𝑖𝑖𝑖𝑖
 for maximization criteria,              (2) 
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𝑟𝑟𝑖𝑖𝑖𝑖 = 𝑛𝑛𝑖𝑖𝑖𝑖
𝑛𝑛𝑖𝑖𝑖𝑖

 for minimization criteria.              (3) 

 
Step 4. The preference variation value calculation concerning each criterion as follows: 

 
𝜒𝜒𝑖𝑖 = ∑ �𝑟𝑟𝑖𝑖𝑖𝑖 − �̅�𝑟𝑖𝑖�

2𝑛𝑛
𝑖𝑖=1 ,               (4) 

 
where �̅�𝑟𝑖𝑖  is the mean value of normalized ratings of criterion j, and it is defined as follows:  

 
�̅�𝑟𝑖𝑖 = 1

𝑛𝑛
∑ 𝑟𝑟𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖=1 .                 (5) 

 
Step 5. Deviation in the preference variation value calculation as follows: 

 
𝛺𝛺𝑖𝑖 = 1 − 𝑋𝑋𝑖𝑖 .                 (6) 
 

Step 6. Determination of the criteria weights in the following way: 
 
𝑤𝑤𝑖𝑖 = Ω

∑ Ω𝑖𝑖𝑛𝑛
𝑖𝑖=1

.                 (7) 

 
Step 7. Computation of the preference selection index of alternatives as follows: 

 
𝑆𝑆𝑖𝑖 =  ∑ 𝑟𝑟𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖𝑛𝑛

𝑖𝑖=1 .                (8) 
 

The ranking is performed based on the preference selection index values of the alternatives, 
where the best option is the alternative with the highest value. 

The CRADIS Method 

The CRADIS method is designated as a new approach rather than a method because it 
represents a sublimation of the good features of the TOPSIS, MARCOS, and ARAS methods (Puška 
et al., 2022a). The main idea is finding the optimal solution closest to the ideal point. The following 
steps could illustrate the computational procedure of this method. 

Steps 1 and 2. The CRADIS method also requires the decision matrix D creation with n 
alternatives and m criteria and its normalization. 

Step 3. The weighted decision matrix is defined in the following way: 
 
 𝑣𝑣𝑖𝑖𝑖𝑖 = 𝑟𝑟𝑖𝑖𝑖𝑖 ∙ 𝑤𝑤𝑖𝑖,                 (9) 
 
where vij represents the weighted normalized performance rating of the alternative i in relation 
to the criterion j. 

Step 4. Definition of the ideal 𝑡𝑡𝑖𝑖 and anti-ideal 𝑡𝑡𝑎𝑎𝑖𝑖 solution is done using Eqs. (10) and (11):  
 
𝑡𝑡𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑥𝑥𝑣𝑣𝑖𝑖𝑖𝑖 ,               (10) 
 
𝑡𝑡𝑎𝑎𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑚𝑚𝑣𝑣𝑖𝑖𝑖𝑖 .               (11) 
 

Step 5. Calculation of the deviations from ideal and anti-ideal solutions is performed in the 
following manner: 
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𝑑𝑑+ = 𝑡𝑡𝑖𝑖 − 𝑣𝑣𝑖𝑖𝑖𝑖 ,               (12) 
 
𝑑𝑑− = 𝑣𝑣𝑖𝑖𝑖𝑖 − 𝑡𝑡𝑎𝑎𝑖𝑖.              (13) 
 

Step 6. Computation of the deviation levels of the separate alternatives from ideal and anti-
ideal solutions is done in the following way: 

 
𝑠𝑠𝑖𝑖+ = ∑ 𝑑𝑑+𝑛𝑛

𝑖𝑖=1 ,                  (14) 
 

𝑠𝑠𝑖𝑖− = ∑ 𝑑𝑑−𝑛𝑛
𝑖𝑖=1 .               (15) 

 
Step 7. The utility function relative to the deviation from the optimal ones should be computed 

for each alternative in the following way: 
 

𝐾𝐾𝑖𝑖+ = 𝑠𝑠0+

𝑠𝑠𝑖𝑖
+,              (16) 

 
𝐾𝐾𝑖𝑖− = 𝑠𝑠𝑖𝑖

−

𝑠𝑠0−
,              (17) 

 
where 𝑠𝑠0+ denotes the optimal alternative that is the least distant from the ideal solution, while 𝑠𝑠0− 
is the optimal alternative that is the most distant from the anti-ideal solution.  

Step 8. The final ranking order of the alternatives determination by using the Eq.: 
 

𝑄𝑄𝑖𝑖 = 𝐾𝐾𝑖𝑖
++𝐾𝐾𝑖𝑖

−

2
,             (18) 

 
where the alternative with the highest Qi represents the optimal choice. 

The WISP Mthod 

The WISP method, introduced by Stanujkic et al. (2021), incorporates four relationships 
between maximization and minimization criteria to define the final utility of a considered 
alternative. The computation procedure of the WISP method involves the following steps. 

Step 1. As in the case with the PSI and CRADIS, the creation of decision matrix D is also required. 
Step 2. Formation of a normalized decision matrix in the following way: 

 
𝑟𝑟𝑖𝑖𝑖𝑖 = 𝑛𝑛𝑖𝑖𝑖𝑖

max𝑖𝑖𝑛𝑛𝑖𝑖𝑖𝑖
,           (19) 

 
where 𝑟𝑟𝑖𝑖𝑖𝑖 is a dimensionless number representing a normalized rating of alternative i regarding 
the criterion j. 

Step 3. Calculation of the values of four utility measures in the following way: 
 
𝑢𝑢𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 = ∑ 𝑟𝑟𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖 − ∑ 𝑟𝑟𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖𝑖𝑖∈Ω𝑚𝑚𝑖𝑖𝑛𝑛𝑖𝑖∈Ω𝑚𝑚𝑚𝑚𝑚𝑚 ,           (20) 
 
𝑢𝑢𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 = ∏ 𝑟𝑟𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖 − ∏ 𝑟𝑟𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖𝑖𝑖∈Ω𝑚𝑚𝑖𝑖𝑛𝑛𝑖𝑖Ω𝑚𝑚𝑚𝑚𝑚𝑚 ,           (21) 

 
𝑢𝑢𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 =

∑ 𝑤𝑤𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖𝑖𝑖∈Ω𝑚𝑚𝑚𝑚𝑚𝑚
∑ 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖∈Ω𝑚𝑚𝑖𝑖𝑛𝑛 𝑤𝑤𝑖𝑖

,             (22) 
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𝑢𝑢𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 =

∏ 𝑤𝑤𝑖𝑖𝑖𝑖𝑤𝑤𝑖𝑖𝑖𝑖∈Ω𝑚𝑚𝑚𝑚𝑚𝑚
∏ 𝑤𝑤𝑖𝑖𝑖𝑖𝑖𝑖∈Ω𝑚𝑚𝑖𝑖𝑛𝑛 𝑤𝑤𝑖𝑖

,              (23) 

 
where: 𝑢𝑢𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 and 𝑢𝑢𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤  are differences between the weighted sum and weighted product of 
normalized ratings of alternative i, respectively. Analogous to the previous one, 𝑢𝑢𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 and 𝑢𝑢𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤 are 
ratios between the weighted sum and weighted product of normalized ratings of alternative i, 
respectively. 

Step 4. Recalculation of the values of four utility measures as follows: 
 

𝑢𝑢�𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 = 1+𝑢𝑢𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤

(1+𝑢𝑢𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 )

,              (24) 

 

𝑢𝑢�𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 = 1+𝑢𝑢𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤

(1+𝑢𝑢𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 )

,              (25) 

 
𝑢𝑢�𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 = 1+𝑢𝑢𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤

�1+𝑢𝑢𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 �

, and              (26) 

 

𝑢𝑢�𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 = 1+𝑢𝑢𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤

�1+𝑢𝑢𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 �

,             (27) 

 
where: 𝑢𝑢�𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤, 𝑢𝑢�𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤 𝑢𝑢�𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 and 𝑢𝑢�𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤 denotes recalculated values of 𝑢𝑢𝑖𝑖𝑠𝑠𝑤𝑤 , 𝑢𝑢𝑖𝑖

𝑤𝑤𝑤𝑤, 𝑢𝑢𝑖𝑖𝑠𝑠𝑤𝑤  and 𝑢𝑢𝑖𝑖
𝑤𝑤𝑤𝑤. 

Step 5. Definition of the overall utility 𝑢𝑢𝑖𝑖 of each alternative in the following manner: 
 
𝑢𝑢𝑖𝑖 = 1

4
(𝑢𝑢�𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 + 𝑢𝑢�𝑖𝑖

𝑤𝑤𝑤𝑤𝑤𝑤 + 𝑢𝑢�𝑖𝑖𝑤𝑤𝑠𝑠𝑤𝑤 + 𝑢𝑢�𝑖𝑖
𝑤𝑤𝑤𝑤𝑤𝑤),           (28) 

 
where the higher ui represents a better ranking position of the particular alternative. 

RESULTS 

Fourteen solutions were evaluated against the twenty-two barriers proposed by Javaid et al. 
(2022). The barriers are categorized into three groups: technological, managerial, and social. The 
list of the proposed solutions is presented in Table 1, and the possible barriers are given in Table 
2. 
 
Table 1. The list of solutions 

Abbreviation Solution 
SO1 Optimization of the production rate 
SO2 Training aimed at capacity building  
SO3 Adequate protocol development 
SO4 The raw materials availability 
SO5 Modern and supporting technologies management 
SO6 Improved logistics and warehousing management 
SO7 Getting quality market data and support analysis 
SO8 Updated policy and practical implementation 
SO9 The required amount of data 
SO10 Imports of advanced and supporting technologies are not restricted  
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Abbreviation Solution 
SO11 Coordinate the environmental laws with new needs  
SO12 Industries have the freedom to select desired technology 
SO13 Adequate maintenance and handling of new technologies  
SO14 Supportive research, development, and commercialization environment 

Source: Javaid et al. (2022) 
 
Table 2 illustrates the anticipated barriers. 

 
Table 2. The list of barriers 

 Abbreviation Barrier 

Te
ch

no
lo

gi
ca

l b
ar

ri
er

s T1 The high initial cost of technology 
T2 High level of technological complexity 
T3 Lack of simulation and software support 
T4 Maintenance of technological support, including IT 
T5 Integration of technologies 
T6 Availability of raw material 
T7 Communication technology 
T8 Systems not tested to handle emergencies or disruption 

M
an

ag
em

en
t b

ar
ri

er
s M1 Spare parts, logistics, and reverse logistics management 

M2 Poor forecasting and prediction for decision-making 
M3 Change management 
M4 Policy, regulation, and legal issues 
M5 Appropriate support infrastructure 
M6 Skilled workforce 
M7 Training and capacity building 
M8 Industry-academia interaction 

So
ci

al
 b

ar
ri

er
s S1 Fear of unemployment/Job reduction 

S2 Import restrictions and government policy 
S3 Requirements for environmental clearances 
S4 Ethical and privacy issues 
S5 Lack of awareness of new technological developments 
S6 Security concerns 

Source: Javaid et al. (2022) 
 

Three experts from different research fields familiar with the state of the Serbian economy were 
asked to fill out a questionnaire that will provide the data necessary for further analysis. They had 
to evaluate the solutions regarding the given barriers using ratings from 1 (the worst rating) to 5 
(the best rating). The geometric mean was applied to obtain the overall input data. Table 3 
represents the initial decision matrix. 
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Table 3. Initial decision-matrix 

 T1 T2 T3 T4 T5 T6 T7 T8 M1 M2 M3 M4 M5 M6 M7 M8 S1 S2 S3 S4 S5 S6 
SO1 3.9 3.7 3.9 1.8 4.3 4.6 1.6 2.6 3.6 2.6 2.6 1.8 2.9 1.8 2.5 1.8 2.9 3.0 3.3 1.8 2.7 2.3 
SO2 3.4 3.6 2.9 3.0 3.3 2.3 2.5 3.1 3.6 2.7 3.3 2.3 3.6 4.3 4.6 2.7 3.9 3.6 3.9 3.1 3.1 4.3 
SO3 2.9 3.1 2.6 2.3 3.0 3.6 3.1 2.9 3.0 3.9 2.9 3.9 3.6 4.0 4.0 2.0 3.6 3.6 3.6 2.6 2.5 4.3 
SO4 2.9 2.6 3.3 2.6 3.0 4.6 2.3 2.9 4.0 2.3 3.1 2.7 3.1 3.1 2.9 2.7 2.6 4.6 3.3 3.6 3.1 2.6 
SO5 4.2 3.3 2.6 4.3 3.6 3.9 3.1 2.5 2.9 4.6 4.2 3.6 2.9 3.6 3.0 3.3 2.9 4.0 4.6 3.6 4.0 4.0 
SO6 5.0 4.3 3.9 3.6 3.1 5.0 2.6 3.9 4.3 4.6 4.2 4.3 3.0 2.6 4.3 2.3 2.9 4.6 3.6 3.6 3.0 4.6 
SO7 4.0 4.0 1.8 3.6 3.6 3.9 2.5 3.3 3.3 4.3 4.3 3.6 3.9 3.0 3.6 3.3 4.6 2.6 3.3 3.0 2.9 3.6 
SO8 3.1 3.9 2.3 2.9 3.3 3.3 3.6 3.0 2.6 3.6 3.7 3.3 4.0 3.6 4.3 3.0 3.6 2.6 3.9 2.7 3.3 3.6 
SO9 3.3 2.9 2.5 3.0 2.9 3.3 2.9 3.6 3.6 3.1 2.7 2.9 3.0 3.6 3.3 3.1 2.6 3.3 3.3 2.6 3.6 3.6 
SO10 4.2 3.6 3.3 3.6 3.9 2.9 1.8 2.9 3.6 4.3 4.3 3.6 3.9 4.0 3.2 3.3 2.9 4.6 4.2 2.9 2.6 4.0 
SO11 3.9 3.6 2.3 2.3 3.3 3.2 2.1 3.3 3.4 2.5 3.3 3.3 3.0 3.0 2.9 2.6 3.6 4.6 4.6 3.6 3.3 2.9 
SO12 4.2 4.2 4.3 4.3 3.6 3.3 3.1 3.6 3.4 3.4 3.2 3.3 4.0 3.0 4.3 3.3 3.9 4.0 4.3 3.3 4.6 3.6 
SO13 4.6 5.0 3.2 4.6 4.3 3.3 3.3 4.3 3.6 4.0 4.2 4.3 3.6 3.3 4.3 2.9 4.3 3.9 4.6 3.6 4.3 3.6 
SO14 3.7 3.9 3.0 3.3 3.2 2.9 2.6 4.0 3.2 3.4 2.7 4.0 4.0 2.6 4.0 3.3 3.4 4.0 5.0 3.6 3.6 4.3 

Source: Authors′ research 
 
 
 
 
 
 



10
  

Economic Analysis (2024, Vol. 57, No. 2, 1-16)  

Based on the data from Table 3, the PSI method is applied to define the barriers' significance 
(Table 4). 

 
Table 4. The significance of the barriers 

 Abbreviation Significance 

Technological 
barriers 

T1 0.0493 
T2 0.0503 
T3 0.0405 
T4 0.0362 
T5 0.0532 
T6 0.0435 
T7 0.0417 
T8 0.0496 

Management 
barriers 

M1 0.0540 
M2 0.0384 
M3 0.0436 
M4 0.0392 
M5 0.0516 
M6 0.0433 
M7 0.0446 
M8 0.0436 

Social barriers 

S1 0.0470 
S2 0.0430 
S3 0.0508 
S4 0.0440 
S5 0.0474 
S6 0.0450 

Source: Authors′  research 
 

The obtained results in Table 4 revealed that the most prominent is the barrier from the 
management group M1 – Spare parts, logistics, and reverse logistics management. The absence of 
readily available spare parts or the challenges associated with their timely procurement can 
disrupt the operational continuity of these technologies, potentially leading to downtime and 
decreased productivity. In a rapidly evolving Industry 4.0 landscape, where precision and 
efficiency are paramount, any hindrance to the seamless functioning of technology can have far-
reaching implications. 

This barrier is followed by the technological barrier T5 – Integration of technologies. This 
barrier holds significant importance in the context of a sustainable transition to Industry 4.0, as it 
directly influences the ability of organizations to effectively harness the potential of advanced 
technologies. In a digitalized and interconnected industrial landscape, the effective coordination 
and interaction of various technologies are imperative. When integration is compromised, it can 
lead to disjointed and inefficient processes, rendering the potential benefits of Industry 4.0 
elusive. 

According to the revealed significance, the management barrier M5 – Appropriate support 
infrastructure is in the third place. The essence of barrier M5 lies in the essential role that 
adequate support infrastructure plays in the successful adoption and integration of new 
technology within an organization. As industries evolve toward Industry 4.0, the reliance on 
advanced technologies and digital systems becomes increasingly pronounced. To effectively 
harness the potential of these technologies, companies must have the necessary infrastructure in 
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place to support their implementation and operation. Inadequate support infrastructure can lead 
to system failures, security vulnerabilities, and operational inefficiencies, ultimately undermining 
the intended benefits of technological advancement. 

When considering social barriers in the context of the Industry 4.0 transition, one of the most 
influential impediments is the barrier S3 – Requirements for environmental clearances. It 
revolves around the complexities associated with obtaining the necessary environmental 
clearances for implementing Industry 4.0 technologies. Environmental clearances are typically 
required to ensure that the introduction and operation of new technologies do not harm the 
environment or violate regulatory standards. However, the intricate and time-consuming nature 
of these clearance procedures can become a bottleneck, slowing down the process of integrating 
innovative technologies into a company's operations and deployment of technologies that could 
enhance efficiency, reduce waste, and improve sustainability. 

The technological barrier T2 – High level of technological complexity occupies a notable fifth 
position in the hierarchy of barriers. This placement underscores the critical role that skilled and 
trained employees play in the successful implementation and application of modern technologies 
within the context of Industry 4.0. The technologies associated with Industry 4.0 are often 
intricate and sophisticated. To effectively harness their capabilities, organizations must rely on a 
workforce equipped with the requisite knowledge and expertise. In essence, the barrier highlights 
the imperative need for a workforce that possesses the necessary skills to navigate, operate, and 
troubleshoot these advanced systems. Skilled employees not only facilitate the seamless 
integration of technology but also contribute to innovation and efficiency gains. Their proficiency 
in handling complex technology ensures that organizations can maximize the benefits of Industry 
4.0, ranging from improved productivity to data-driven decision-making and enhanced 
competitiveness. 

To provide a point of comparison, in the research by Javad et al. (2022) in India, upon which 
this study is based, the tremendous significance among the technological barriers is the barrier 
T1 – High initial cost of technology, while in Serbia, the primary obstacle is T5 – Integration of 
technologies. However, in both countries, in the second place regarding the technological aspects 
is the barrier T2 – High level of technological complexity. The main impediment to introducing 
modern technologies in India regarding the management barriers is M3 – Change management, 
unlike Serbia, where it is M1 – Spare parts, logistics, and reverse logistics management. Again, 
within this group, the second most influential barrier is the same in both countries, and it is M5 – 
Appropriate support infrastructure. Moreover, finally, the social barrier that has the most 
significant importance in India is S1 – Fear of unemployment/job reduction, while it is revealed 
that in Serbia, the leading social barrier is S3 – Requirements for environmental clearances.  

The conditions in a particular country submitted under analysis cause variations regarding the 
considered barriers and suitable solutions. For example, the main obstacles to implementing 
Industry 4.0 into the Morrocan environment are high implementation costs, unclear ROI 
definition, and restricted corporate structure and culture (Gallab et al., 2021). A research study 
by Yüksel (2020), who investigated the main challenges of introducing Industry 4.0 in Turkey, 
discovered that the main problems are the lack of technical expertise and scarce financial 
resources followed by insufficient information. In the case of Romania, the main issues are 
connected to insufficient knowledge about Industry 4.0, absence of standards, and lack of human 
resources (Türkeș et al., 2019). Although the obstacles set vary in the observed research studies, 
they have matching points. As presented studies highlight, the identified differences result from 
different levels of sustainable development in the analyzed economies.  

The final ranking order of the alternative solutions obtained using the PSI, CRADIS, and WISP 
methods is presented in Table 5. 
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Table 5. Ranking order of the solutions 
 PSI CRADIS WISP 
 Si Rank Qi Rank 𝒖𝒖𝒊𝒊 Rank 
SO1 0.6451 14 0.9093 14 0.9325 14 
SO2 0.7609 9 1.1055 9 0.9629 9 
SO3 0.7324 11 1.0495 11 0.9554 11 
SO4 0.7067 13 0.9901 13 0.9486 13 
SO5 0.8093 4 1.2093 4 0.9756 4 
SO6 0.8540 2 1.3242 2 0.9874 2 
SO7 0.7883 7 1.1747 7 0.9701 7 
SO8 0.7613 8 1.1076 8 0.9630 8 
SO9 0.7134 12 1.0080 12 0.9504 12 
SO10 0.8034 6 1.1955 6 0.9741 6 
SO11 0.7359 10 1.0622 10 0.9563 10 
SO12 0.8525 3 1.3225 3 0.9870 3 
SO13 0.9021 1 1.4639 1 1.0000 1 
SO14 0.8075 5 1.2053 5 0.9751 5 

Source: Authors′ research 
 
The solution SO13 – Adequate maintenance and handling of new technologies emerges as an 

optimal choice for implementation within the context of Serbia's transition to Industry 4.0. This 
solution underscores the significance of not just acquiring cutting-edge technologies but also 
ensuring their efficient and effective utilization. Namely, its essence lies in the idea that merely 
introducing new technologies is insufficient. They must be maintained and operated correctly to 
realize their full potential and deliver optimal business outcomes. It's important to recognize that 
the adoption of advanced technologies often involves a learning curve for employees. They need 
time to become proficient in using these technologies to their advantage. The successful Industry 
4.0 implementation hinges on the seamless integration of technology into existing processes. 
Inadequate maintenance or improper handling can result in operational disruptions, reduced 
efficiency, and unrealized benefits. Moreover, investing in training and skill development for 
employees is vital to ensure they can harness the technology's capabilities effectively. 

The second place occupies the solution SO6 – Improved logistics and warehousing management, 
which can be viewed as an imperative element in ensuring a sustainable transition to Industry 
4.0. As industries evolve to embrace digitalization and automation, the efficiency and optimization 
of logistics and warehousing become paramount. Streamlined logistics and efficient warehousing 
operations are essential for maintaining a smooth supply chain, reducing lead times, minimizing 
costs, and meeting the increasingly demanding requirements of modern manufacturing and 
distribution. This is particularly pertinent in the context of Industry 4.0, where real-time data, 
automation, and interconnected systems necessitate an agile and responsive logistics network. It 
not only emphasizes the importance of technological investments in this area but also the need 
for robust management practices, workforce training, and process optimization. 

The SO6 solution is followed by the solution SO12 – Industries have the freedom to select desired 
technology. It underscores the importance of allowing organizations the flexibility to choose the 
technology that best aligns with their specific needs and objectives. This approach recognizes that 
a one-size-fits-all approach to technology adoption may not be suitable for all industries or 
contexts. Instead, by affording industries the freedom to select technologies that suit their unique 
requirements, they can optimize their production processes and overall business performance. 
Furthermore, this freedom to choose technology plays a crucial role in the efficient utilization of 
available resources, including human capital, financial investments, and natural resources. It 
allows industries to make strategic decisions that maximize resource utilization, minimize waste, 
and enhance sustainability.  
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On the other hand, Javad et al. (2022) emphasized the solution SO14 – Supportive research, 
development, and commercialization environment as the most appropriate for application in 
India to achieve the goals of Industry 4.0, which is followed by SO8 – Updated policy and practical 
implementation and SO2 – Training aimed at capacity building.  

CONCLUSION 

Utilizing the proposed approach, which is grounded in the PSI, CRADIS, and WISP methods, we 
have identified the primary barriers and appropriate solutions for transitioning the Serbian 
industry to a sustainable Industry 4.0. The MCDM approach presented here integrates various 
methods that achieve optimal results in distinct ways. More precisely, the PSI method represents 
the method that involves determining the criteria weight and the final ranking of the alternatives. 
The CRADIS method chooses the closest solution to the ideal one, while the WISP method selects 
the solution that provides the most significant utility.  

We emphasized five main barriers that characterize the current economic environment in 
Serbia and three essential solutions for their overcoming. The need for spare parts, logistics, and 
reverse logistics management stood out as the most severe barrier to implementing Industry 4.0 
in the Serbian economy. This obstacle is followed by the problem of technology integrations, 
which slow down the process of Serbian industry transformation. Serbia needs adequate support 
infrastructure and environmental clearances. Finally, among the most influential obstacles is a 
high level of technological complexity, which could hinder the transformation of Serbian industry 
to Industry 4.0. Adequate maintenance and handling of new technologies, improving logistics and 
warehousing management, and finally, giving the industry freedom to select the desired 
technology will speed up the transformation process of the Serbian industry to Industry 4.0, and 
they represent the priority solutions. 

The presented framework is concise, easy to apply, and reliable and could be very helpful and 
valuable for researchers and managers. From an academic perspective, this research presents a 
new combination of methods that could be used for determining the optimal solutions in the 
research regarding Industry 4.0 and other purposes. The mentioned approach enables managers 
and policymakers to perceive the barriers hindering industry transformation and development. 
Additionally, they could define the actions and measures that must be applied to achieve desired 
goals.  

Although the proposed framework has mentioned benefits, it also has some shortcomings. For 
example, the research is based on crisp numbers that could not represent the hesitation and 
vagueness of decision-makers. Introducing fuzzy, grey, or neutrosophic numbers would better 
express the ambiguity of the decision environment. Besides, although it is stated that the PSI 
method belongs to the objective type of methods, the qualitative type of data certainly biases the 
results to some extent. This subjectivization of the results could be reduced by involving more 
decision-makers. 

Furthermore, this research is based on the barriers and solutions recognized by authors from 
India. Even though they were convenient for application in this research, defining the set of 
obstacles and solutions fully connected to the state in Serbia is highly recommended. In that way, 
the obtained results will be more relevant. 

Finally, regardless of the mentioned flaws, the proposed framework showed its usefulness and 
applicability. The results are justified and in line with the current situation in Serbian industry. 
Overcoming recognized barriers and acknowledging the proposed optimal solution will 
contribute to the Serbian industry getting closer to the desired sustainable Industry 4.0. 
Additionally, the suggested MCDM framework could find application in planning and formulating 
policies for various business fields. The rationale behind these recommendations lies in the fact 
that decisions informed by analysis and mathematical methods tend to be more authoritative and 
robust. 
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ABSTRACT 
This research focuses on the positive and negative experiences with renewable energy in socialist 
Yugoslavia in order to provide suggestions to contemporary policymakers based on a historical 
experience that is very limited. The fact that the country at times produced up to 75% of its electricity 
for industry and households in hydroelectric power plants is an admirable achievement from the 
perspective of the contemporary EU Green Deal. However, the experiences were sometimes 
catastrophic, ranging from city blackouts to prolonged production stoppages in industry. Despite some 
exceptions, the existing Serbian or regional scholarship has not yet analyzed this topic except from 
technological or engineering perspectives. Starting from that point, this research employs a critique of 
the sources as a standard historical method. It is based on primary and secondary sources, stretching 
from official Yugoslav policies and statistics, expert analyses, and newspaper articles. Previous 
experiences with electricity production in hydroelectric power plants in Yugoslavia are crucial in 
adequately approaching the EU Green Deal agenda that includes the expansion of renewable energy 
sources, which is and will most certainly be one of the pressing challenges in the future. At the current 
level of technological capabilities, the transition to renewable energy, whether from hydro, solar, wind, 
or geothermal sources, faces a challenge in providing a continuous flow of energy to industry and 
households. Lacking capacities for storage of vast amounts of electric energy, the solutions to this 
challenge will have to be found in conventional sources, among which nuclear power currently seems 
to be the best option, despite other environmental and safety concerns it raises. 
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INTRODUCTION 

Conventional generators of electric energy supplied from coal, oil, gas, or nuclear fuel are still 
considered invaluable in any electrical power system due to the main characteristics they share, 
primarily their predictability and ability to continuously provide electricity. Equally important is 
their capability to change their output depending on the changes in demand, which is crucial for 
the stability of electrical power systems (Freris and Infield, 2008: 52-3). 

On the other hand, one characteristic shared by all renewable sources is their variability and 
unpredictability, at least until an operational and economic solution for the storage of electric 
power is found. In the case of solar power, it is understandable that the intensity of solar radiation 
varies by region and season, which suggests some level of predictability. The problem lies in 
unpredictable weather patterns. For example, cloud formations can significantly reduce solar 
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radiation and cause rapid variations in intensity that can compromise the power system’s 
stability. This problem is even greater with wind power. Besides the difficulty of predicting wind 
patterns in any reasonable time scale (except regarding general trends), the technology is 
designed to generate electricity at a rated wind speed that varies from manufacturer to 
manufacturer. In the case of lower wind speeds, the electricity generation drops exponentially, 
while at higher winds it does not go further than rated output. At very high speeds, the turbine 
must be shut down to avoid potentially catastrophic damage (Freris and Infield, 2008: 31-37).  

Large hydroelectric power plants (HEPP) with accumulation reservoirs are the most important 
to analyze in this research because of their technical capabilities and the fact that they were 
dominant in Yugoslavia. They can store water to be used when required for electricity production; 
continuously, if the reservoir is big enough, or when the electricity demand requires it most. Such 
a configuration theoretically means flexible electricity generation, since it allows for a rapid 
response to predicted and unexpected consumer demand changes. Their greatest downside is the 
substantial capital investment necessary for construction, the problem that is offset by the low 
cost of electricity generation, once constructed and connected to the electric power grid (Freris 
and Infield, 2008: 24-25). The case of Norway shows that almost the entire electric power 
generating system can be based on hydropower (close to 96% in 2023), although it is a fact that 
the extremely favorable hydrological and geographical conditions are unique to this country and 
should be considered as an exception rather than a rule.1F

1  
More importantly, electric power systems must balance production with demand in order to 

maintain system stability, considering that the available technology does not allow for electric 
energy to be stored economically. This problem necessitates considerable ‘demand forecasting’ to 
prepare available production facilities adequately for the expected demand. Even though decades 
of experience with electricity generation at a global level led to the development of sophisticated 
and accurate mathematical techniques that are continuously refined, ‘all methods are essentially 
based on the fact that demand exhibits regular patterns’ (such as national habits, weather patterns 
and prognosis, etc.), which occasionally cannot be predicted with the necessary accuracy (Freris 
and Infield, 2008: 64-66). 

The previous discussion shows that renewable energy sources are highly dependent on 
weather conditions, which makes them unpredictable, and a potential liability for system stability. 
At the current relatively modest level of incorporation or renewables in integrated electric power 
systems, this does not present too big of a problem in ‘demand forecasting,’ simply because the 
level of unpredictability they bring into the equation does not add significantly to uncertainties in 
balancing between supply and demand. However, it is also a fact that the margin of error in 
‘demand forecasting’ will rise in direct relation to greater incorporation of renewables into 
electric generation systems, regardless of how gradual it may be in different countries or on a 
global level.  

While it is technically feasible for a country to rely heavily on a mix of renewable energy 
sources, this requires overcoming significant technical, economic, and regulatory challenges. 
Balancing intermittency, ensuring grid stability, investing in storage solutions, upgrading 
infrastructure, and creating supportive policies are all critical components of a successful 
transition to high levels of renewable energy reliance. Furthermore, renewable energy 
technologies are relatively new compared to traditional power-generating sources. This presents 
an additional challenge because there is less historical data available to build reliable forecasting 
models. Considering the current rapid technological evolution, it can be anticipated that this 
problem will rapidly grow in the future, which will only further complicate forecasting.  

 
1 “How Norway produces hydropower with a minimal carbon footprint,” Business Norway, February 7, 2024, 
https://businessnorway.com/articles/how-norway-produces-hydropower-with-a-minimal-carbon-
footprint, accessed on June 5, 2024.  

https://businessnorway.com/articles/how-norway-produces-hydropower-with-a-minimal-carbon-footprint
https://businessnorway.com/articles/how-norway-produces-hydropower-with-a-minimal-carbon-footprint
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This article aims to investigate potential economic, social, and political problems that may occur 
as a consequence of high dependency on renewable sources in electricity generation, based on the 
Yugoslav historical experience. Due to specific historical development in the period after the 
Second World War and the availability of a substantial and previously virtually untapped 
hydrological potential, electricity generation in Yugoslavia between the 1960s and 1980s was 
predominantly based on a system of large HEPPs as a renewable energy source or ‘green’ energy. 
Even though renewable energy as a concept only started to emerge in the observed period and 
predominantly in the most developed countries, the Yugoslav experience with hydroelectric 
power is relevant for offering otherwise very limited historical lessons for contemporary 
policymakers in the field. In the observed period, the annual electricity production in Yugoslav 
HEPPs seldom fell below the symbolic 50% margin, with seasonal peaks of up to 75% (Table 1). 
The remaining electricity was produced in thermal power plants based on fossil fuels (lignite and 
heavy oil).  

Considering the contemporary push for higher use of renewable sources in electricity 
generation in developed countries, such a favorable energy mix would catapult Yugoslavia among 
the currently leading EU countries in the field of use of renewable sources.2F

2 However, the 
overwhelming reliance on hydropower for electricity generation in Yugoslavia also produced 
many political, economic, and social problems that forced the Yugoslav political establishment to 
redefine the country’s energy strategy. These problems were further exacerbated by the Oil Crisis 
of the 1970s, which caused prolonged economic problems on a global level. The choice eventually 
fell on the use of fossil fuels as a primary source for electricity production and power generation 
in the late 1970s and 1980s, with a particular focus on thermal power plants (TPP) and the use of 
the low-grade lignite that was abundantly available in the country, and that could secure 
predictable power generation.  

This research employs standard historical methods based on the content analysis of primary 
and secondary sources, stretching from official Yugoslav policies and statistics, expert analyses, 
and newspaper articles. The existing Serbian or regional scholarship has not yet properly 
analyzed this topic except from technological or engineering perspectives. The research of Saša 
Ilić presents a notable exception, although even his contribution does not change the fact that this 
field of research has yet to spark proper interest within the wider academic community (Ilić, 2020; 
2000; 1996).3F

3 Focusing on the experiences in Bosnia and Herzegovina, Sarač-Rujanac’s research 
provides the most recent and inspiring contributions to the scholarship (Sarač-Rujanac, 2024; 
2022). Starting from that point, this research aims to provide an overarching analysis from a 
historical perspective of the gradual evolution and ultimate failure of the Yugoslav energy policies 
based on hydroelectric power, focusing on continuous problems in the supply of electricity and 
solutions found to navigate them. Even though these challenges caused myriads of political, 
economic and societal problems, this article does not deal with the political aspects directly as it 
would require an extended analysis that cannot be performed within the limits of this paper. The 
majority of sources analyzed in this article come from the Open Society Archives in Budapest 
which provides an excellent combination of the Yugoslav press-clipping and extensive analyses 
performed by the Radio Free Europe/Radio Liberty experts.  

 
2 Eurostat, “Renewable energy statistics,” December 2023, https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_elect
ricity.3B_solar_is_the_fastest-growing_energy_source, accessed on June 3, 2024. In 2022, only Sweden, 
Denmark, and Austria produced more than 70% of electricity from renewable sources in the EU, with 
Norway leading the list with up to 120%. Data for Serbia show that more than 38% of electricity was 
produced from renewable sources, although the Statistical Office of the Republic of Serbia shows lower 
percentage which was taken as more accurate and used in this article.  
3 Ilić’s pioneering work in this field covers several articles and chapters in edited volumes, as well as other 
important contributions in the field of economic history of Serbia and Yugoslavia.  

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_electricity.3B_solar_is_the_fastest-growing_energy_source
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_electricity.3B_solar_is_the_fastest-growing_energy_source
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_electricity.3B_solar_is_the_fastest-growing_energy_source
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The Yugoslav experience with hydroelectric power provides a rare historical example of a 
country struggling to achieve a continuous energy balance based on this renewable energy source. 
While it could be technologically possible to achieve stable and overwhelming dependency on 
renewable sources in electricity generation, the contemporary level of technological development 
may not be sufficient for governments to respond to challenges coming from the general 
unpredictability of these sources, mostly related to their dependence on varying weather 
patterns. Considering the existing EU Green Deal agenda, conclusions presented in this article may 
prove to be useful to policymakers in Serbia, the region, the EU, and globally in dealing with the 
issue of battling climate change and promoting a rapid shift toward green energy. Although 
nuclear energy could prove to be the only available answer to these challenges, this option is not 
without problems and has to be addressed with considerable attention. 

THE BACKGROUND 

In 2022, the Serbian national electricity provider, Elektroprivreda Srbije (EPS), generated 
roughly 28.7 % of electricity from renewable sources, predominantly through hydroelectric 
power plants (HEPPs).4F

4 The share of renewable sources in the Serbian electric energy balance 
was lower than the European Union (EU) average, which rose sharply in recent years to reach 
41.2% in 2022, but it was still comparable to some much more developed EU member states (e.g. 
France – 27.3%, or the Czech Republic - 15.5%).5F

5 This information can be read as a result of the 
continuous dedication of successive governments of the Republic of Serbia to the use of renewable 
energy. It also puts Serbia in a good negotiation position regarding the country’s future EU 
membership in this sector, considering that the EU’s Green Deal policies (2020) are designed to 
reduce net greenhouse gas emissions by at least 55 % by 2030, compared to 1990 levels. An 
additional benefit is that Serbian politicians are more than happy to exploit such an opportunity 
for personal promotion, both in the country and before international partners, despite warnings 
from the experts that the adequate energy mix is country-specific and difficult to reach in the 
timeline presented in often ambitious strategic documents.6F

6  
However, the existing energy balance in Serbia represents an echo of Yugoslav policies and 

energy strategies developed over the period between the 1950s and the late 1980s. Particularly 
in the earlier period, electrification was considered a component of the much broader project of 
the country’s industrialization and modernization of the economy and society in general.7F

7 The 
data in Table 1 also show that the energy balance and the use of hydropower for electricity 
generation in Serbia have not changed significantly since the late 1980s. The disintegration of 
Yugoslavia, wars for the Yugoslav succession during the 1990s, combined with a deep economic 
crisis in Serbia as a consequence of UN sanctions and NATO bombing of 1999, resulted in a huge 
gap in investments in the energy sector, but also in a lack of need for new capacities. One of the 
outcomes of these serious challenges was the rapid deindustrialization of the country during the 
1990s and early 2000s, which only further decreased the need for electric power in industry as 
the greatest consumer (Šojić, 2014: 61).8F

8  
 

4 Energy Balances, 2022 (Belgrade: Statistical Office of the Republic of Serbia, 2024), 20. Hydroelectric 
power plants produced roughly 26 % of electricity, with the largest one, Đerdap 1 providing up to 20 % of 
the for the EPS alone. Elektroprivreda Srbije, “Hydro power plants,” https://www.eps.rs/eng/Poslovanje-
EE/Pages/Hidroelektrane.aspx, accessed on June 3, 2024.   
5 Eurostat, “Renewable energy statistics,” December 2023, https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_elect
ricity.3B_solar_is_the_fastest-growing_energy_source, accessed on June 3, 2024.  
6 Milica Radenković Jeremić, “Obnovljiva energija u Srbiji: Mnogo planirano, nešto započeto, cilj daleko,” 
BBC News na srpskom, October 31, 2024.  
7 Dženita Sarač-Rujanac, “Svjetlo u tunelu: Električna energija i elektrifikacija u Bosni i Hercegovini do 
sredine 1970-ih godina,” Prilozi, 51/2022, 257.  
8 The volume of industrial production in Serbia in 2012 was only 38.4 % of the production in 1989.  

https://www.eps.rs/eng/Poslovanje-EE/Pages/Hidroelektrane.aspx
https://www.eps.rs/eng/Poslovanje-EE/Pages/Hidroelektrane.aspx
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_electricity.3B_solar_is_the_fastest-growing_energy_source
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_electricity.3B_solar_is_the_fastest-growing_energy_source
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Renewable_energy_statistics#Wind_and_water_provide_most_renewable_electricity.3B_solar_is_the_fastest-growing_energy_source


 Marko Miljković 21 

More importantly, data shows that Yugoslavia produced roughly 70% of its electricity from 
hydropower in the early 1960s, a worthy achievement regarding the contemporary push for 
reducing CO2 emissions. Although the percentage gradually fell in the following years and decades 
it is important to emphasize that until 1974, more than half of electricity was produced by HEPPs 
(52.4%).9F

9 In addition, these data represent only gross annual production. During different 
seasons, and depending on weather patterns or hydrological conditions, the Yugoslav HEPPs 
experienced periods of much higher shares of electricity production.10F

10  
 
Table 1. Production of electricity in Yugoslavia and Serbia, 1960-1989 (GW/h) 

 1960 1965 1970 1975 1980 1985 1989 
Yugoslavia 8.928 15.523 26.023 40.040 59.435 74.802 82.775 
Serbia - 4.705* 8.694 17.532 27.225 35.722 40.102 
Serbia (%) - 30.3* 33.4 43.8 45.8 47.7 48.4 
HEPP electricity production in 
Yugoslavia (%) 67% 57.9 56.6 48.2 47.4 32.4 28.4 

HEPP electricity production in Serbia 
(%) - 24.8* 38.4 48.9 40.3 27.2 26.4 

Source: Statistical Office of the Republic of Serbia11F

11 
 

On the other hand, it would be misleading to argue that environmental concerns presented a 
significant or major component of the Yugoslav energy strategy planning, despite the fact that 
environmental awareness started to emerge within political structures during the 1970s.12F

12 
During the period analyzed in this article, few countries (if any), including the EU, incorporated 
ecological and climate concerns in their energy policies and strategies, and the same can be said 
about the concept of renewable energy (Hey, 2005: 17-28).13F

13 Yugoslavia’s relatively high 
dependency on hydroelectric power was a consequence of combined geographical and 
hydrological potentials and a specific process of industrialization after the Second World War.  

The Yugoslav immense hydrological potential with three major river flows (Danube, Sava, and 
Drina) was an untapped resource before the Second World War. Initial estimates showed that the 
hydropotential of Yugoslavia accounted for roughly 1.6% of the entire planet. Only Norway had 

 
9 Statistički godišnjak Jugoslavije, 1981 (Beograd: Savezni zavod za statistiku, 1981), 265.  
10 Blinken OSA Archivum 300-10-2 box 76 Coal 1963-1983 (in further reference HU OSA 300-10-2 box 76 
Coal 1963-1983). “Spasonosna jesen uglja,” Privredni pregled, July 31, 1978. For example, during the 
summer of 1978, Yugoslav HEPPs produced up to 75 % of the electricity due to favorable hydrologic 
conditions. 
11 Data was collected from Statistički godišnjak Jugoslavije [Statistical Yearbook of Yugoslavia] for 1981 and 
1991, and Statistički godišnjak Socijalističke Republike Srbije [Statistical Yearbook of the Socialist Republic 
of Serbia] for 1975, 1976, 1981, 1986, and 1991. Data for Serbia are available only from 1966, and these 
were included in the Table 1, with a huge gap between 1953 and 1974. These publications are available on 
the website of the Statistical Office of the Republic of Serbia, “Library,” https://www.stat.gov.rs/en-
US/korisnicka-podrska/biblioteka, accessed on June 4, 2024.  
12 For example, in 1972, the Environmental Commission of the Assembly of the Socialist Republic of Slovenia 
was established. Three years later, the Republic Committee for Environmental Protection was established 
within the Executive Council of the Assembly of the Socialist Republic of Slovenia. Katarina Polajnar Horvat, 
Aleš Smrekar, Matija Zorn, “The Development of Environmental Thought in Slovenia: A Short Overview,” 
Ekonomska i ekohistorija, Vol. X, 10/2014, 19; Stane Peterlin, Miroslav Kališnik (eds.), Zelena knjiga o 
ogroženosti okolja v Sloveniji = The Green book on the threat to the environment in Slovenia (Ljubljana: 
Prirodoslovno društvo Slovenije, Zavod za spomeniško varstvo SR Slovenije, 1972).  
13 Even though the environmental impact of industrial pollution started to be seriously debated in the early 
1970s, it is important to emphasize that the EU environmental policy strategy only gradually evolved since 
then, mostly through a number of strategic policy documents, such as Environmental Action Programmes, 
although they were usually not legally binding. The EU’s Green Deal was delivered only in 2020.   

https://www.stat.gov.rs/en-US/korisnicka-podrska/biblioteka
https://www.stat.gov.rs/en-US/korisnicka-podrska/biblioteka
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greater absolute hydro sources, while Switzerland, Sweden, and Finland had a better per capita 
ratio (Ilić, 2020: 112). After 1945, the global process of socialist modernization was deeply related 
to the process of industrialization, which ‘represented not only a method but also a strategic aim 
of the complex socio-economic transformation.’ The Yugoslav experience did not differ 
significantly. Electrification was a necessary precondition for an ambitious modernization project 
of a severely underdeveloped country and the Yugoslav First Five-Year Plan (1947-1951)14F

14 
included the construction of large-scale production facilities, of which the Bajina Bašta HEPP on 
the river Drina was the first among many to be built (Vučetić, 2018: 47-49). The Đerdap 1 HEPP 
(1970) was the crowning jewel in this process. It was a joint Yugoslav-Romanian project put in 
operation between 1970 and 1972, and it still holds the title of the second-largest HEPP in Europe 
by installed capacity (Ilić, 2020: 112-113).15F

15 

ECONOMIC CHALLENGES 

The greatest problem regarding electricity generation in Yugoslavia during the 1960s was the 
lack of production facilities. Even though the construction of hydro and thermal power plants 
grew so rapidly since 1945 that it could be measured in hundreds, it was simply not enough to 
follow the pace of rapid industrialization.16F

16 However, the official records suggest that this was not 
the case. The consumption of electricity by industry between 1950/51 and 1985 grew by a factor 
of 23.9, while electricity generation in the same period grew by a factor of 31 (Table 2). At the 
same time, the consumption of electricity by households grew by a factor of 68.9, which indirectly 
reveals the main cause of the instability of the Yugoslav electric power system, suggesting several 
significant insights.  

Firstly, despite the astonishing pace of industrialization of Yugoslavia and the modernization of 
its economy in general (Table 2), the country achieved even better results in the modernization of 
the society, at the very least considering the access to electricity (heating, household appliances, 
street lighting, etc.), but in other aspects as well (Miljković, 2023; Vučetić, 2012, Selinić, 2005). 
Secondly, such a rapid and continuous rise in the consumption of electricity by households would 
make any potential disturbances in supply politically dangerous, especially in a socialist system 
that promised social equality and well-being for everybody, thus confirming its superiority over 
capitalist and other competing ideologies (Kornai, 1992: 49-54). This is particularly important as 
it can be argued that the stability of the entire state system was at least partially dependent on the 
state’s capacity to deliver electricity to the population, among other benefits of modern and 
affluent societies. In fact, the rapid expansion of the use of electricity by households was expected 
to continue in the following decades, partly due to the low starting point in the 1940s (Table 2), 
but also because despite all the successes in that process, during the 1960s the use of electricity 

 
14 The First Five-Year Plan failed to meet ambitious goals due to a combination of foreign political and 
internal challenges – the Tito-Stalin split of 1948 caused the economic blockade by the Soviet Union and its 
satellites, and increased military spending, while severe droughts of 1950 and 1952 presented an additional 
economic and social challenge. Therefore, the implementation of the plan was extended to 1952, although 
the strategy for industrialization presented in the First Five-Year Plan continued to be implemented until 
1956, without a formal plan. Branko Petranović, Istorija Jugoslavije: 1918-1988. Knj. 3, Socijalistička 
Jugoslavija: 1945-1988 (Beograd: Nolit, 1988). 
15 Energynews, “Europe’s Largest Dams in 2024,” May 1, 2024, https://energynews.pro/en/europes-
largest-dams-in-2024/, accessed on June 5, 2024; The American Society of Mechanical Engineers, “Largest 
Hydroelectric Dam on Each Continent,” February 1, 2022, https://www.asme.org/topics-
resources/content/largest-hydroelectric-dam-on-each-continent, accessed on June 5, 2024. The largest in 
Europe is Volga HEPP in Russia, with installed capacity of 2,700 MW, while Đerdap 1 capacity is 2,160 MW 
and it is shared between Serbia and Romania.  
16 By 1958, Yugoslavia constructed 366 small and big hydroelectric power plants, 16 thermal power plants, 
and more than 10,000 km of electric grid.  

https://energynews.pro/en/europes-largest-dams-in-2024/
https://energynews.pro/en/europes-largest-dams-in-2024/
https://www.asme.org/topics-resources/content/largest-hydroelectric-dam-on-each-continent
https://www.asme.org/topics-resources/content/largest-hydroelectric-dam-on-each-continent
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per capita was still three times lower than in developed European countries.17F

17 Finally, while the 
supply of electricity for the industry was equally important for the country’s economic and 
political stability, potential power cuts in the industry may not be immediately visible to a larger 
population, while the solution to problems resulting from production stoppages and related 
financial losses, could be postponed for a later period.   
 
Table 2. Production and consumption of electricity by industry and households in Yugoslavia 

 1946 1950 1955 1960 1965 1970 1975 1980 1985 
Industrial production 
in Yugoslavia (index 
1955=100) 

33 72 100 187 310 417 614 848 970 

Electricity generation 
in Yugoslavia (GWh) 1.150 2.408 4.340 8.928 15.523 26.023 40.040 59.435 74.804 

Consumption of 
electricity by industry 
(GWh) 

- 1.598* 2.624 5.245 9.267 13.814 21.466 28.679 38.287 

Consumption of 
electricity by 
households (GWh) 

- 259* 514 1.217 2.876 6.082 10.351 15.566 17.831 

Source: Yugoslavia 1918-1988. Statistical Yearbook18F

18 
  

The available data in Table 2 present annual production and consumption levels of electricity, 
and it can be expected that seasonal changes in any category would only further complicate 
existing problems. These issues would be further emphasized by the fact that during the 1960s, 
Yugoslavia produced, on average, more than 50% of electricity in HEPPs (Table 1), making it 
heavily dependent on favorable weather conditions and seasonal patterns.  

One of the first major electro-energy crises in Yugoslavia happened as early as the winter of 
1959/60, revealing many deficiencies in electricity production. According to the report of the 
Federal Assembly, the planning was somewhat ambitious and based on annual gross production 
levels, not taking into account seasonal fluctuations. It was also concluded that the main impact of 
the crisis was felt and absorbed by industry, which consequently had an impact on the entire 
country’s economy and underperformance regarding designated targets in the plan. The impact 
of reduced electricity generation was particularly felt by the most advanced industrial sectors that 
were the largest consumers of electricity, such as the production of aluminum, carbide, 
ferroalloys, and foundries.19F

19  
The situation was particularly difficult in facilities for the electrolysis of aluminum where the 

country’s biggest aluminum producer in Kidričevo (Slovenia) emphasized that they ’consider 
electric power as a raw material,’ insisting that this branch of industry should be excepted from 
‘any administrative distribution of electricity.’20F

20 Due to restrictions and intermittent supply of 
electricity, the production at Kidričevo stopped in November 1959 and did not recover until 
February 1960. Although electricity was generally available even for export during that winter, 

 
17 Sarač-Rujanac, “Svjetlo u tunelu,” 266. 
18 Yugoslavia 1918-1988. Statistical Yearbook (Belgrade: Federal Statistical Office of the Socialist Federal 
Republic of Yugoslavia, 1989), 247-252. The data for consumption of electricity in industry and households 
for 1950 are not available, so the data used in this column is for 1951.  
19 HU OSA 300-10-2, Records of Radio Free Europe/Radio Liberty Research Institute, Balkan Section: 
Albanian and Yugoslav Files, box 140 (in further reference HU OSA 300-10-2-140). “Joint session of the 
Committee for Industry of the Federal Chamber and a group of deputies of the Economic Chamber,” Borba, 
February 21, 1964, 4.  
20 HU OSA 300-10-2-140. V. Filipović, “Joint session of the Committee for Industry of the Federal Chamber 
and a group of deputies of the Economic Chamber,” Borba, February 21, 1964, 4.  
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the problem was that such a big industrial facility could not restart production with a flick of a 
switch, which forced them to wait for the supply to fully stabilize. The power cuts also caused 
damage to installations and breakdowns of industrial machines and equipment that necessitated 
huge amounts of unexpected and unnecessary investments. Finally, with a significant reduction 
in aluminum production, Yugoslavia had to import this commodity to a much higher volume than 
planned or necessary.21F

21  
One of the major causes of these power cuts in the winter of 1959/60 was the heavy reliance 

on HEPPs, which depend on favorable hydrologic cycles to fill their reservoirs and use them for 
production during the season when the rainfall is lower. Even though Yugoslavia could have 
theoretically enjoyed complementing cycles, having Dinaric rivers that receive a lot of water 
during the winter and Alpine rivers that receive most of the water during spring and summer, 
such a favorable combination never worked properly, mostly because the poor timing in 
construction of new HEPPs in adequate regions and inadequate distribution grid. By 1965 it was 
calculated that total delays in construction of electric power plants exceeded 150 months. The 
main reasons were related to inadequate coordination with the facility and electric grid 
construction, along with delays in equipment delivery by both domestic and foreign suppliers, 
which postponed the finalization of different projects by more than a year. Other factors specific 
to socialist economies, such as overly ambitious planning and a lack of foreign currency also 
contributed to these delays. Eventually, in the following years, the problems of electricity 
production and supply during the winter started to be felt even during summer with the first 
restrictions already introduced in August and even harsher during the September-November 
period.22F

22   
By early 1964 the situation had not changed significantly and the journalist of Delo complained 

that ‘[w]e shall be able to avoid that summer crisis only if exceptionally heavy rainfall should occur 
in the south-east of the country during summertime, which as a rule does not happen there.’23F

23 
Anticipating these problems, the Official Journal of the SFRY (Službeni list SFRJ) published a 
contingency plan as early as February 1964 (the General Order of Priority for Electricity Supply) 
from the Federal Secretariat for Industry, outlining restrictions on electricity supply. 
Unsurprisingly, the plan reveals that the main concern for the policy-makers was to provide a 
continuous supply for the households, sacrificing the industry.24F

24  
The first group for restriction were ’electric furnaces for the production of iron,’ ferrous and 

other metal alloys, and carbides that would suffer 70-100% of the electricity supply restrictions 
in case of any instability in production. Alongside these facilities, electricity would be reduced for 
the heating of ’business premises and the lighting of shop windows and [neon] advertisements’ to 
the same measure. If these restrictions were insufficient, the next in line would be facilities ’for 
the production of aluminum by electrolysis’ to the same measure as with iron smelting furnaces 
and in favor of ’heating of housing and street lighting.’25F

25 
While this prioritization of households over industry regarding electricity restrictions fits 

neatly with the strategy expected to be employed in Yugoslavia, it is easy to see that during the 
1960s this was more a general annual pattern than an odd event based on unexpected weather. 
Furthermore, it seems that the necessary and accurate weather predictions also failed almost 

 
21 HU OSA 300-10-2-140. Electric power 1963-1964; Electricity: Electric Power, 1974-1975. “Why the 
present and the forthcoming crisis?,” Delo, February 21, 1964, 3.  
22 HU OSA 300-10-2-140. Electric power 1963-1964; Electricity: Electric Power, 1974-1975. “Why the 
present and the forthcoming crisis?,” Delo, February 21, 1964, 3; HU OSA 300-10-2-76. “Cost cuts 47,000 
million,” Večernji list, November 12, 1965, 5; “Reasons for lag in electric power plant construction,” Privredni 
pregled, July 19, 1966, 4.  
23 HU OSA 300-10-2-140. Electric power 1963-1964; Electricity: Electric Power, 1974-1975. “Why the 
present and the forthcoming crisis?,” Delo, February 21, 1964, 3. 
24 HU OSA 300-10-2-140. Službeni list SFRJ, No. 7, February 12, 1964, 189-190. 
25 Ibid. 
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continuously, although even if they were accurate, it would have been difficult to make any 
appropriate accommodations for the electric power system dependent on hydropower to such a 
degree. The fall and winter of 1963 were ’exceptionally dry’ and the HEPPs reservoirs were empty 
by February 1964, causing them to employ only 50% of their installed capacity by that time. The 
official estimates also revealed that similar shortages will continue in the following couple of years 
until new facilities for electricity generation are connected to the grid.26F

26 The Council for Industry 
of the Federal National Assembly also estimated that ’[t]he prospects for normal electric power 
supply in the years leading up to 1970 were very poor, even worse than at the beginning of 
1964.’27F

27 Even though it is very difficult to calculate all the costs of electricity reduction, one official 
estimate suggested that the total loss only in 1965 added up to roughly 47 billion dinars or ’ one-
third of the total social product of the Yugoslav chemical industry,’ taking into account only the 
price of electricity that was not delivered to the industry.28F

28 It is easy to argue that the actual losses 
were much higher if all the losses in production, delays in deliveries to customers in the country 
and abroad, and rise in prices of final products were to be included. Unsurprisingly, another 
estimate published only ten days later calculated all the losses to 120 billion dinars.29F

29 
To alleviate the consequences of electricity reductions, all available thermal power plants that 

used coal were put online and on the maximum production level. This included even small thermal 
power plants in various enterprises ’which had not been operating for some time.’30F

30 Some 
companies also made plans to invest in the construction of their own electricity-generating 
capacities. This was true for the Jugohrom company (Northern Macedonia), which decided in 1965 
to build an HEPP in order to secure a steady supply and lower price of electricity, which was 
necessary for the production of chrome products and ferroalloys, usually at the top of the list for 
electricity reductions.31F

31 This project was not realized eventually, mostly because the banks were 
reluctant to finance it due to the company’s failing production, and the problems for Jugohrom 
continued. A similar obstacle appeared with a project for high-voltage power lines that would 
connect the company with other republics that had electricity to spare. By as early as 1967, the 
company was utilizing only 40% of its capacities due to intermittent supply and high prices of 
electricity. Considering that Jugohrom consumed 30-40% of electricity in Macedonia, it is easy to 
imagine how devastating were the power cuts for the economy of the entire republic (Ristoski, 
2009: 651).32F

32  
While a decision to adequately balance the energy mix in the country’s electric power system 

seems rational, such a policy created a myriad of additional problems. Firstly, coal mines were not 
capable of rapidly raising their production to meet the growing demand, nor it was possible to 
adequately plan for such contingencies. It was also often impossible and uneconomical to store 
large quantities of coal to meet an unexpected demand in the future. Secondly, thermal power 
plants consumed most of the coal produced in the country and continuous fluctuation in their 
demand made coal mines’ production uneconomical. This created a labor problem, as the miners’ 
salaries were low since mines could not operate a full capacity throughout the year without the 
possibility of selling coal to customers. On top of that, working conditions were bad. These were 
the main reasons why the turnover in mine personnel was very high and the shortage of labor a 

 
26 HU OSA 300-10-2-140. “Water and electricity crisis after a dry autumn and winter,’ Borba, February 15, 
1964, 5.  
27 HU OSA 300-10-2-76. R. Jovanovski, “Future production of electric power,” Privredni pregled, September 
25, 1965, 7.  
28 HU OSA 300-10-2-76. “Cost cuts 47,000 million,” Večernji list, November 12, 1965, 5.  
29 HU OSA 300-10-2-76. “Electricity lagging in Yugoslavia,” Radio Beograd, November 22, 1965, 7.30 p.m.  
30 HU OSA 300-10-2-76. M. Petkov, “Production of coal,” Privredni pregled, June 16, 1964, 2.  
31 HU OSA 300-10-2-76. D. Nikolić, “Electrochemical combine to build its own power plant,” Borba, October 
8, 1965, 6.  
32 D. Nikolić, “Elektroprivreda pripremila ključ ‘Jugohromu,’ Borba, March 14, 1968, 5; Danilo Vuković, 
“Renomirana fabrika na budžetu,” Borba, March 9, 1969, 5. 
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continuous problem. Miners simply found work in other, more stable and profitable industries. 
Due to a lack of profit, coal mines could not invest in better equipment and work conditions to 
raise productivity, which only further aggravated the labor problem. In addition to that, besides 
thermal power plants, the inclusion of small thermal power plants in the electricity generating 
system put further pressure on coal mines and a similar pressure came from the general 
population in the rapidly growing cities. Finally, even opening new mines was not a quick solution 
to these grievances because the process required at least five to six years until a mine would 
become fully operational, while it was very difficult to attract and train additional labor power 
that was already in shortage. The outcome was that, despite the voices among experts in the field 
that coal was a fuel without a future, more and more it seemed that it would ’continue to be a basic 
fuel in Yugoslavia for a long time.’33F

33 On the other hand, due to such unfavorable conditions, the 
production of coal in the country actually fell in the next couple of years, while the shortage of 
miners grew to over 8,000 by 1965, despite the growing demand.34F

34  
Reacting to such challenges and taking into account the instability in electricity generation and 

delivery throughout the year, some coal mine managers resorted to the construction of small 
thermal power plants (TPPs) within their complexes. These plants could support mine operations 
as the main consumer of coal, while also ensuring a stable supply of electricity, necessary for 
continuous coal production. This happened in one of the biggest coal mining collectives in 
Yugoslavia, the Kreka-Banovići mines (Bosnia and Herzegovina). In 1965, they directed their 
limited profits into the construction of their own TPPs in several stages, expecting them to power 
not only the coal production, but also other industries and households in the region, to alleviate 
problems in seasonal lack of demand for coal and make additional profits from selling of 
electricity. Even though it sounds like a decent strategy in the given circumstances, this plan only 
further drained the investment funds of the mines in the next couple of years that were necessary 
for the modernization of the production of coal, workers’ protective equipment and better 
working conditions in general, eventually only further aggravating problems that the strategy 
attempted to solve.35F

35 The situation was similar in the Istrian coal mines (Croatia) that produced 
coal with the highest calorific value in Yugoslavia. Due to delays in the construction of Plomin I 
and Plomin II TPPs, the management was forced to fire up to 2,000 miners in 1966/67 alone, 
simply because they could not sell their coal, and such a situation was expected to last well into 
the 1970s.36F

36  
The problem was acute and could not be easily solved, although there were good and bad years 

for coal mines, mostly depending on the hydrological situation, especially considering that not all 
mine managers could implement the strategy of Kreka-Banovići, even if it proved to be 
successful.37F

37 Reports from 1977 show that in the previous year, ’the miners worked day and night 
to meet the needs of thermal power plants,’ while in 1977, due to continuously favorable 
conditions for electricity production in HEPPs, thermal power plants were ‘in reserve.’ Without 
the main consumer, coal mines struggled to sell coal on the market, ending in yet another vicious 
circle of profits and labor loss.38F

38 As early as 1978, coal mines experienced two years of negative 
balance, which caused the management of many mines to abolish the miners the so-called ‘hot 
meal’ addition to miners' salaries, along with other benefits. Coal mines working directly for 
different thermal power plants fared much better, primarily because their losses were covered by 
the electro-energy sector during periods of low demand for coal. As expected, these additional 

 
33 HU OSA 300-10-2-76. M. Petkov, “Production of coal,” Privredni pregled, June 16, 1964, 2. 
34 HU OSA 300-10-2-76. “Coal production falling off,” Ekonomska politika, September 18, 1,259. 
35 HU OSA 300-10-2-76. “Construction of thermal electric power plant,” Borba, June 23, 1965, 5.  
36 HU OSA 300-10-2-76. “Istrian coal mines to reduce production,” Privredni pregled, January 15, 1967, 9. 
37 “Termoelektrana Tuzla,” EPBIH, https://www.epbih.ba/stranica/termoelektrane, accessed on June 15, 
2024. The construction of the TPP Tuzla was finalized in stages, as envisioned in the original plan, in the 
period between 1964 and 1978.  
38 HU OSA 300-10-2-76. S. Spasojević, Lj. Milanović, “Nema ugalj ko da gori,“ Novosti, September 12, 1977.  

https://www.epbih.ba/stranica/termoelektrane
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costs were compensated by an increase in electricity prices, which were eventually transferred to 
end consumers, industry and households, causing problems in the entire economy, such as 
inflation or lack of competitiveness of industrial products on foreign markets.39F

39  
Yugoslavia obviously had problems in balancing electricity generation from different sources, 

more precisely, hydro and thermal power. The previous analysis suggests that most of these 
problems stemmed from inadequate planning, a continuous rise in demand from industry and 
households, fluctuating seasonal weather patterns, delays in finishing new production facilities, 
and the lack of an adequate country-wide high-power electric grid capable of distributing 
electricity between different regions. Ultimately, however, one of the main problems was simple 
profit-driven calculations.  

The beginning of 1967 showed very promising conditions for maximal electricity generation in 
Yugoslavia, and no restrictions were anticipated for the first time in many years. It seemed that 
the country had solved the problems of balancing different sources for electricity generation and 
that it would not be dependent on the ‘disposition of heaven,’ as sometimes bitterly commentated 
by the officials and daily press.40F

40 Spring rainfall was 10% higher than expected, causing the 
accumulation lakes of HEPPs to reach their maximum level. With the anticipated use of this water 
supply for electricity generation during the traditionally dry summer season, the accumulated 
reserves were estimated to be high enough to continue with normal production during the fall, 
when electricity consumption increases. By that time, additional rainfall was expected to quickly 
replenish the reservoirs. Hydrological conditions were so favorable that Yugoslavia was projected 
to export a surplus of electricity. In addition, new TPPs (along with several new HEPPs) were put 
online during the summer to compensate for any unanticipated disturbances in the electricity 
supply.41F

41  
However, by the end of October 1967, restrictions on electricity consumption ‘in the whole of 

the country and for all electric current consumers’ were raised once again, following the 
traditional pattern that favored households over the industry.42F

42 Officials also provided 
‘traditional’ explanations, focusing on a dry season that extended into October, certain delays in 
putting new producing capacities online, necessary maintenance for several TPPs, and the 
inability to import more electricity due to a lack of surplus in neighboring countries as the main 
reasons for the restrictions.43F

43 These explanations did hold some truth, but they also hid the main 
reason.  

The electricity price in Yugoslavia was higher during the summer for all consumers because the 
costs of production in TPPs that would generate more electricity during that period were 
estimated to be three times higher than in HEPPs. Considering that the accumulation lakes were 
overflowing with water, many electric power companies in the country opted for maximum 
production in HEPPs during summer to exploit the chance for higher profit margins, selling 
cheaply produced electricity at seasonal higher prices. Expectedly, such a strategy emptied 
artificial lakes by the end of the summer, but this was expected to be compensated by traditionally 
higher rainfall during the fall. This, however, did not happen, and the extended dry season forced 
several HEPPs to completely stop production right at the time when consumption started to rise. 
Furthermore, higher production in HEPPs during the first half of the year made already more 
expensive electricity generation in TPPs even less economical, forcing them to lower their 
production. Official estimates reveal that Yugoslav TPPs reached only 79% of the planned 
production, while in HEPPs it was 10% higher. Expectedly, this situation was transferred down 

 
39 HU OSA 300-10-2-76. M. Miljković, “Cene zamrzle zarade,“ Novosti, April 17, 1978.  
40 HU OSA 300-10-2-76. “The Committee for Social Plan and Finance discusses the building of power 
projects from 1966 to 1970,” Borba, November 5, 1965, 4.  
41 HU OSA 300-10-2-76. Danilo Vuković, “Causes of electric power shortage,” Borba, November 1, 1967, 4.  
42 HU OSA 300-10-2-76. D.V. “Restriction on electric current consumption in the whole of the country,” 
Borba, October 31, 1967, 1.  
43 HU OSA 300-10-2-76. Danilo Vuković, “Causes of electric power shortage,” Borba, November 1, 1967, 4. 
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the value chain, creating problems for coal mines that had to lower their production in the first 
half of the year, making them unprepared to quickly respond to higher demand by TPPs during 
the fall restrictions. Finally, putting all available capacities of TPPs to a maximum production 
caused breakdowns and further restrictions in the electric power supply.44F

44  
These problems continued to affect the Yugoslav electric power-producing sector in the 

following years but were gradually resolved through the introduction of new production 
capacities and a shift toward using fossil fuels (primarily coal) for electricity generation in TPPs, 
as shown in Table 1. Such a shift toward a predictable and continuous source of electric energy 
was to a certain extent anticipated and announced already in 1965, during a heated discussion in 
the Federal National Assembly: 

‘Under the present circumstances of an electric power shortage, it is of primary 
importance to secure, as soon as possible, larger and more reliable sources of 
electric power, which would not depend on the ‘disposition of heaven’ 
regarding weather or rainfall.’45F

45 
The change of the energy strategy and the switch to the use of fossil fuels for electricity 

generation was formalized in March 1975, during yet another season of nationwide electric 
energy restrictions. The strategy was titled the Social Agreement on the Basics of Development of 
the Electric Power Industry from 1974 to 1980 [Društveni dogovor o osnovama razvoja 
elektroprivrede od 1974. do 1980. godine], jointly adopted by the Federal Executive Council 
(federal government) and the Executive Councils of the Republics and Provinces on May 9, 1974. 
The document stipulated that the future development of the Yugoslav electric industry should 
focus on ‘the construction of electric power facilities and coal and uranium mines for the needs of 
electric power industry (…) to meet the needs for consumption of electric power up to 1980.’46F

46 

SOCIAL CHALLENGES 

Continuous restrictions in electric energy supply to the general population and households 
necessarily created many financial losses that are even more difficult to calculate than in the case 
of losses experienced by industry. However, it is also a fact that they were unavoidably transferred 
in all spheres of everyday life, to varying degrees. This is a particularly important problem to 
investigate considering that any disturbances in the living standards in a socialist country that 
promised equality and prosperity for the working class were a social ticking time bomb that 
should be avoided at any cost. The general pattern of electric energy restrictions in Yugoslavia 
confirms that the citizens’ well-being was a primary concern for the policymakers, who readily 
and continuously sacrificed industrial production and the overall performance of the country’s 
economy rather than the living standards of the general population. The problem is complex and 
obviously cannot be presented in zero-sum logic, yet due to limitations on the scope of the 
research presented in this paper, this chapter will explore only some of these social challenges 
with an aim to establish a framework for future research.  

The continuously bad situation in Yugoslav coal mines was already explained in the previous 
chapter. Low salaries, outdated machinery, poor working conditions, and inadequate protective 
equipment were only a few problems experienced by coal miners in Yugoslavia that were directly 
related to disturbances in electric power production. High labor turnover also suggests higher 
migration of workers to other regions, which unavoidably produced social tensions on individual 
and regional levels. According to memories of one of the miners who worked in Istrian mines 
(Croatia), in his experience of 24 years working in mines, 42 miners were killed in accidents, 

 
44 Ibid. 
45 HU OSA 300-10-2-76. “The Committee for Social Plan and Finance discusses the building of power 
projects from 1966 to 1970,” Borba, November 5, 1965, 4. 
46 HU OSA 300-10-2-76. “Federation, republics agree on power policy,” Službeni list SFRJ, No. 14, March 21, 
1975, 355-358.  
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causing many of his colleagues to ‘go home and never to return to the mine (…) they were afraid’ 
(Matošević, 2007: 8). The problem was particularly hard for miners who had already established 
families and who were reluctant to abandon work in mines that promised at least some regular 
income. In other words, ‘thanks to the [Istrian] mines, many families ate, but the mine also ate the 
miners, whether by damaging their health or by losing their lives deep inside the earth’ 
(Matošević, 2007: 7). These challenges can be understood as universal for miners in general, 
although Istrian coal mines had an additional characteristic, high content of uranium in coal. For 
this kind of work, the miners never received any specialized protective equipment, training, nor 
any compensations for continuous exposure to this radioactive element, eventually leaving an 
invisible epidemiological trace in their local communities or regions where some of them moved 
to (Miljković, 2021: 366-368). 

Yugoslav coal miners also suffered from the seasonal character of their work, predominantly 
because the biggest consumers of coal were TPPs. During regular weather conditions, the period 
from the fall to spring of the following year meant higher production and sales, while during the 
rest of the year, the mines usually struggled to sell their products. However, any irregular weather 
patterns would create either high or very low demand, often with devastating effects. During 
prolonged dry seasons, the high demand by TPPs usually led to extreme exploitation of miners 
through endless work shifts, or related accidents caused by a lack of safety measures in an 
environment that forced the production of coal at any cost. Under favorable hydrological 
conditions, TPPs would stop production and purchases of coal, making mine operations 
economically unsustainable. Even if everything returned to normal relatively quickly, it usually 
took up to two years for the mines to recover financially. These problems were eventually felt by 
the miners and their families, who suffered extended periods of pay cuts, with expected 
consequences for the quality of their lives and the entire community where they lived.47F

47 
The general population experienced different types of problems. Even though the Yugoslav 

authorities were doing their best to avoid restriction of electricity to households, they often had 
no choice, and such measures became somewhat regular. These restrictions usually amounted to 
roughly 10% of daily use for households. However, this was a statistical estimate, that excluded 
practical problems created by such measures. For example, the mere lack of balance between the 
production and consumption of electricity caused fluctuations in electric voltage and frequency. 
This was the main reason for the breakdowns of industrial machinery, but it was felt by common 
citizens as well. The first signs were the ‘buzzing’ of refrigerators and the infamous ‘snow’ on the 
image on TV screens, and breakdowns of these appliances were also a common thing.48F

48 
Sometimes, these restrictions would be unannounced and last for several hours, usually during 
the period of the day when electricity consumption was the highest and consequently needed the 
most. That was the case in Belgrade in 1967, when whole parts of the city lost electricity between 
5 p.m. and 9 p.m. Similar restrictions were observed in many other Yugoslav cities and towns.49F

49  
It would be impossible to calculate the actual losses caused by these restrictions, but it would 

be relatively easy to assume that besides immediate damage to households, it also had a 
devastating effect on the Yugoslav companies that produced electric appliances (Ei Niš, RIZ Zagreb, 
Iskra, Rudi Čajavec, Gorenje, Obod, Sloboda, etc.). At a time when their production and sales in the 
country accelerated rapidly, it would be reasonable to expect that they wanted to provide decent 
or even high-quality appliances to take a bigger share of the market. On the other hand, their 
appliances were designed for a rated and stable electric voltage and frequency, and obviously 
performed poorly in circumstances of restricted electric power supply, leaving them with myriads 
of problems, ranging anywhere between customer dissatisfaction, frequent warranty claims, and 

 
47 HU OSA 300-10-2-76. M. Miljković, “Cene zamrzle zarade,“ Novosti, April 17, 1978; Matošević, “Podzemna 
zajednica,” 16.  
48 HU OSA 300-10-2-76. J. Brkić, “New restriction of electric power consumption,” Borba, October 31, 1965, 
2.  
49 HU OSA 300-10-2-76. “Many places in Serbia without electricity,” Borba, October 24, 1967, 10.  
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impossibility to adapt production to unexpected, non-standardized and unpredictable 
circumstances.  

During the 1966 restrictions, several companies that produced TV sets publicly expressed their 
concern and understanding for their customers stating that ‘the TV set is a very expensive 
apparatus (…) and people are nervous when they cannot watch their TV program every evening.’ 
However, they also emphasized that up to 30% of breakdowns during the warranty period were 
due to ‘variations in the voltage of electric power grid.’50F

50 In other words, even if these companies 
could rely on a stable supply of electricity for their mass production of household appliances, 
regular country-wide restrictions had a significant, albeit incalculable, impact on their overall 
economic performance. These problems eventually funneled down to the general population and 
the quality of everyday life. Experiences from Bosnia and Herzegovina offer a glimpse into the 
everyday life under restrictions in electric power supply in Yugoslavia. During the 1970s, when 
the electrification of households exceeded 90% and the use of electric appliances was 
skyrocketing due to almost regular restrictions, the republican government was promoting ways 
how to spend free time without the TV set. The daily Oslobođenje encapsulated these contradictory 
circumstances in one of the articles published in February 1976, where it was suggested that ‘the 
use of electric energy as one of the elements of the standard of contemporary people […] must be 
abandoned’ temporarily.51F

51 Left in the dark and without the possibility to enjoy many of their hard-
earned electric appliances and living standards they were rapidly getting accustomed to, the 
people were instead left agitated and forced to spend their slim savings on emergency repairs.  

Restriction plans also included power cuts for street lighting, neon signs and shop windows, 
usually more often and for longer periods of time than for households. A recent study reveals that 
‘an immediate link between reduced street lighting and crime rates cannot be established, because 
no significant increase in crime rates could be noted in the revised literature,’ but that any 
reductions in street lighting ‘affects the behavior and perceptions of citizens,’ primarily their fear 
of crime. On the other hand, the study shows that interventions on street lighting do have a direct 
impact on road safety (Struyf, Enhus, Bauwens, Melgaço, 2019: 28-29). Considering these results 
and the fact that almost no studies have been conducted related to the reduction of street lighting, 
it can be argued that the citizens in major Yugoslav cities necessarily experienced discomfort due 
to the rising fear of crime and related changes in behavior during restrictions of street lighting. 
The impact on road safety cannot be questioned, since it would be impossible to expect that 
Yugoslav drivers and their road behavior in conditions of poor street lighting were significantly 
different than in the rest of the developed world. In fact, due to the rapid development of 
motorization in the period analyzed in this study, it would be expected that the impact of reduced 
street lighting on road safety was even greater in Yugoslavia (Miljković, 2023: 280-308). 

On the other hand, studies conducted in different areas of London and Chicago suggest that 
improvements in street lighting had a significant preventive effect on certain types of crime, such 
as ‘violence against the person, vehicle crime, and harassment,’ and it seems that this is 
particularly true regarding vehicle thefts considering that the absence of street light provide 
almost ideal setting for such a crime and close to zero possibilities for the victims to respond on 
time (Struyf, Enhus, Bauwens, Melgaço, 2019: 9; Chaflin, Kaplan, LaForest, n. a.: 30-31). For the 
purpose of this analysis, I will briefly mention only vehicle thefts, which saw a considerable rise 
during the 1960s and 1970s in Yugoslavia, and particularly the phenomenon of ‘joyriders’ 
(pozajmljivači; Miljković 2023: 296).52F

52 Joyriders appeared and quickly became a nuisance for 

 
50 Stjepan Rajković, “Velike i ‘male’ brige zbog TV servisa,” Borba, January 24, 1966, 6. 
51 “Štednja i reklama,” Oslobođenje, February 9, 1976, 14. Quoted in Sarač-Rujanac, “Svjetlo u tunelu,” 288-
289. 
52 A joyrider can be described as a person who steals cars in order to drive around in them for pleasure, 
usually at high speed. They also represent a specific ritual of masculinity in which young males reaching 
adulthood are trying to compete with other more mature men who are in position to represent their 
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Yugoslav drivers and general traffic safety during this period, which neatly overlaps with the 
period of greatest restrictions in street lighting in major Yugoslav cities. Even though their 
appearance can be explained as a common phenomenon in societies that had reached a certain 
level of motorization, which happened in Yugoslavia roughly at that time (Miljković, 2023: 295-
299), it may be argued that blackouts in the cities caused by restrictions in the supply of electricity 
contributed to the flourishing of these practices, at least to a certain extent. Following this 
argument, probably the same could be said about other petty crimes, such as street fights, 
robberies, and harassment, that only added to a general feeling of citizens’ insecurity and perhaps 
outrage.  

CONCLUSION 

The European Green Deal aims to achieve an ambitious reduction in net greenhouse gas 
emissions by at least 55% by 2030, compared to 1990 levels, and zero emissions by 2050. An 
important component of this policy is the incorporation of higher shares of renewable energy to 
a minimum of 42.5% (and up to 45%) by 2030, almost doubling the existing share of renewable 
energy in the EU.53F53 However, the main challenge in the use of renewable sources for electricity 
generation is their high dependence on weather conditions, more precisely, their variability and 
unpredictability that could potentially lead to intermittent energy supply and destabilization of 
the entire electric power system. Without the economically sustainable technology for mass 
electric energy storage, balancing the electric energy system based predominantly on renewable 
sources may prove to be challenging.  

The Yugoslav experience with hydropower as a dominant source of electricity suggests that a 
high dependency on renewable resources will eventually lead to seasonal and temporary energy 
shortages and general system instability. While it can be argued that Yugoslavia did not enjoy a 
favorable renewable energy mix (solar, wind and hydro) like modern developed countries that 
could theoretically compensate for any seasonal disturbances in electric power supply, it is also 
true that the geographical distribution of the Yugoslav HEPPs was appropriate enough to benefit 
from different regional hydrological circumstances and provide adequate compensation. Yet, it 
did not happen.  

One of the main reasons for that was the inability of Yugoslav authorities to construct and 
connect sufficient electricity-producing facilities to the power grid to meet the growing demand 
during periods of unfavorable weather and hydrological circumstances. In other words, while 
socialist Yugoslavia did enjoy enough electricity-generating capacities through most of its 
existence, even for export during good seasons, it struggled to construct enough facilities to 
respond adequately to varying seasonal weather patterns. This made any forecasting of demand 
and supply of electricity close to impossible, and restrictions in electricity supply a regular annual 
necessity. The relevance of the Yugoslav experience lies in the fact that, after the Second World 
War, the country was rapidly developing an almost non-existent electric energy power system. 
The EU Green Deal aims at a similar achievement. Although the EU electric power grid is in place, 
operational, and robust, which was not the case in Yugoslavia in the late 1940s, there is very 
limited historical experience with renewable energy, particularly regarding the expected rapid 
and radical shift to such sources, much of which still needs to be developed in the coming years. 
This adds additional significance to the Yugoslav experience. On the other hand, the EU also 
experiences significant delays in constructing new electricity generation facilities, such as huge 
solar power plants, mostly due to ‘weaker wholesale electricity prices and problems getting 

 
masculinity through owning cars, among other things, as symbols of success in a society. Stealing a car for 
a joyride would make them symbolically equal to their mature counterparts, even if only temporarily.  
53 “Delivering the European Green Deal,” European Commission, https://commission.europa.eu/strategy-
and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#cleaning-
our-energy-system, accessed on June 25, 2024.  

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#cleaning-our-energy-system
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#cleaning-our-energy-system
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#cleaning-our-energy-system
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permits and grid connections,’54F

54 a set of circumstances visible in the Yugoslav experience, despite 
significant differences in political systems and the sheer strength of the two economies. 

For example, the recent and rapidly evolving trend of shifting towards electric vehicles will 
require a significant amount of additional electricity generation. Estimates suggest that if the 
entire fleet of German vehicles of roughly 45 million were powered by electricity, the demand for 
electricity would rise by roughly 20%. While this does not sound too dramatic, it is difficult to 
estimate with any accuracy not only what the actual rise in demand would be, but also the 
variability of the electricity demand in a rapidly changing car culture for which we do not have 
any historical data or experience.55F

55 Even though it will be possible to balance such changes 
through the rapid construction of additional electric power-producing capacities, adequate power 
grid, and innovative mechanisms for rapid response to changes in demand, this challenge presents 
yet another unpredictable and unknown value in this complex equation and it is easy to assume 
that not all of the EU countries will be able to respond to such a challenge adequately and rapidly. 

The Yugoslav experience shows that reserve electricity-producing facilities could remain idle 
for extended periods, making their operational maintenance either difficult or very costly. These 
problems were transferred throughout the value chain, causing significant hardships to the 
workers in these facilities and related industries. Furthermore, Yugoslav companies operating 
HPPs were inclined to use their capacities to produce cheap electricity during favorable 
hydrological circumstances much longer than advisable in expectance of achieving high profits, 
only to experience that unpredictable weather conditions made their profit-oriented approach 
economically more damaging in the long run. The robust EU regulations could theoretically solve 
this problem with relative ease, but occasional, even if unintentional, mistakes in such calculations 
are still possible, especially when the economy, in general, is experiencing other unrelated 
challenges and when such a policy might be even favorable regarding the overall economic 
stability.  

In fact, the first half of 2022 showed that it is possible to have a prolonged unfavorable 
hydrological situation, low winds and expected low solar power simultaneously, causing myriads 
of problems in demand forecasting, electric grid stability, and overall ability to adequately 
respond to such occurrences through the additional generation of electricity. Germany’s 
experience provides a telling example. In addition to extraordinary weather patterns, the lack of 
natural gas in 2022, due to the Russian invasion of Ukraine, was an important reason for 
inadequate electricity generation. It also showed that unpredictable circumstances are possible 
and must be included in the plan to shift toward a predominant reliance on renewable sources, 
which are inherently unpredictable themselves. A similar situation occurred with the unexpected 
shutdowns of French nuclear power plants (NPP) for regular maintenance, which happened 
simultaneously, leaving German authorities unable to emergency import electricity. The solution 
was found in putting back online coal-fired TPPs in order to provide an adequate supply of 
electricity to consumers, both industry and households, and to secure grid stability. This decision 
was accompanied by continuous calls to households and industry for rational use of electric 
energy. Eventually, the use of coal-fired TPPs in Germany for electricity generation was prolonged 
up to March 2024, confirming that stable and predictable power-producing facilities are necessary 
for the stability of electric energy systems.56F

56 

 
54 “EU solar power growth expected to slow in 2024-25,” Reuters, December 12, 2023, 
https://www.reuters.com/business/energy/eu-solar-power-growth-expected-slow-2024-25-2023-12-
12/, accessed on July 3, 2024.  
55 “Is There Enough Electricity for Electric Cars?” Go-E, January 14, 2024, https://go-
e.com/en/magazine/is-there-enough-electricity-for-electric-cars, accessed on July 2, 2024.  
56 “Germany reactivates coal-fired power plant to save gas,” DW, August 22, 2022, 
https://www.dw.com/en/germany-reactivates-coal-fired-power-plant-to-save-gas/a-62893497, accessed 
on June 28, 2024; “Germany approves bringing coal-fired power plants back online this winter,” Reuters, 

https://www.reuters.com/business/energy/eu-solar-power-growth-expected-slow-2024-25-2023-12-12/
https://www.reuters.com/business/energy/eu-solar-power-growth-expected-slow-2024-25-2023-12-12/
https://go-e.com/en/magazine/is-there-enough-electricity-for-electric-cars
https://go-e.com/en/magazine/is-there-enough-electricity-for-electric-cars
https://www.dw.com/en/germany-reactivates-coal-fired-power-plant-to-save-gas/a-62893497
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The scenario that unfolded in Germany between 2022 and 2024, is very similar to Yugoslav 
experiences during the 1960s and 1970s, and so were the decisions of the German and Yugoslav 
authorities. In order to compensate for continuous disturbances experienced in this period in 
Yugoslavia, the decision was made to shift to a predictable and stable production of electricity in 
coal-fired TPPs. The EU Green Deal does not allow for such a scenario, leaving electricity 
generation in NPPs as the only technologically available alternative for achieving ambitious net 
zero CO2 emissions by 2050.  

However, the problem with NPPs is that they are ‘generally inflexible and designed to run at 
constant power’ (Freris, Infield, 2008: 22-23). In other words, and unlike TPPs, the electricity 
output in NPPs theoretically presents a constant in the electric energy grid, although periodical 
shutdowns for maintenance and fuel charge changes are advisable and necessary. More 
importantly, NPPs cannot provide an entirely variable supply of electricity in order to compensate 
for unexpected disruptions or peaks in production by facilities based on renewable sources. The 
French experience proves that such a balance is possible even with roughly 70% of electricity 
generated in NPPs. However, this delicate balance is achieved through the high price of electricity, 
a complex electric power grid system, and regulations that allow for emergency electricity export 
or import based on supply or demand changes. Additionally, significant reserve capacities, 
including coal-fired TPPs, are continuously maintained.57F

57 Nevertheless, establishing the right 
proportion between variable and unpredictable renewable sources and more stable sources of 
electricity that will most likely come from nuclear energy is an important open question that 
cannot be addressed in this paper.  

The Yugoslav experience also shows that industry is particularly vulnerable to prolonged 
disturbances in electric energy supply. While in Yugoslavia it was possible to accept the financial 
losses caused by reduced industrial production that resulted in overall lower performance of the 
entire economy, it is highly unlikely that such a scenario would be acceptable for the EU as a whole 
and even more for individual companies. The 2022 electric energy supply crisis in the EU was 
transferred to the general population, contributing significantly to high inflation that lasted for 
almost two years. This caused significant damage to the economy, reduced living standards, and 
led to other related problems. In Yugoslavia, economic consequences were not felt as much by the 
general population, at least not directly or immediately, although the analysis presented in this 
paper reveals many multifaceted social and even psychological consequences that were as 
difficult to quantify as to solve.  

While political challenges caused by inadequate electric energy supply in Yugoslavia were not 
discussed in this paper, predominantly due to specificities of the Yugoslav political system, they 
were present and added to the instability of the political system that eventually collapsed. Far 
from anticipating a similar scenario for the EU, it is astonishing that significant political challenges 
and changes have been experienced in the EU in the last couple of years, despite the rapid and 
adequate response to the electric power supply problems and the fact that they did not last for 
too long. However, the consequences are still felt two years later, mostly in the economic sphere, 
but also contributing to a rise of populist movements and political parties, at least to a certain 
degree. Anticipating that the weather patterns will be difficult to predict during the ongoing 
climate change, it can be argued that future disruptions in electric energy supply based on rapidly 
rising dependence on renewable sources will unavoidably happen more often, and that the right 
answers will be more difficult to find. Therefore, adequate preparation for such contingencies in 
the economic, social and political spheres would have to be a priority for the EU in order to avoid 
consequences that could be lasting, profound and impossible to solve at a later stage.  

 
October 4, 2023, https://www.reuters.com/business/energy/germany-approves-bringing-coal-fired-
power-plants-back-online-this-winter-2023-10-04/, accessed on June 28, 2024.  
57 “France Electricity Security Policy,” IEA, June 30, 2022, https://www.iea.org/articles/france-electricity-
security-policy, accessed on June 28, 2024.  
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Finally, even though Yugoslavia managed to find a proper energy mix based on the availability 
of energy resources that were specific for the country and adequate for that period, it took more 
than two decades for the system to function properly. It can be expected that the EU`s planning 
included in the Green Deal will be more robust than in the case of Yugoslavia. However, the shift 
in energy mix is expected to move towards unpredictable electric energy sources, having a 
significant potential for unexpected disturbances and disruptions in electric energy supply. 
Nuclear energy seems to be the only currently available technical solution, and even though it can 
be considered ‘green’ energy, at least regarding their zero CO2 emissions, wider incorporation of 
NPPs into the energy mix will present additional environmental problems that will necessarily 
have to be addressed in the near future.    
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ABSTRACT 
This paper aims to investigate the status of alignment and harmonization of corporate reporting in 
Western Balkans (WB) countries with the European Sustainability Reporting Standards (ESRS). 
Specifically, the research will focus on understanding the extent to which WB countries have initiated 
the adoption of ESRS, particularly in the context of the Corporate Sustainability Reporting Directive 
(CSRD) that mandates its use for companies within the European Union (EU) and its branches. The 
paper will compare the achieved level of sustainability reporting in Western Balkan countries with 
other countries located in Europe that are not members of the European Union. Despite the mandatory 
nature of ESRS for companies within the EU, our preliminary analysis indicates a lack of progress in 
the alignment and harmonization process among the WB countries. Western Balkan countries are also 
lagging behind, compared to other non-EU member countries, such as Switzerland and Norway, which 
have been selected for comparative analysis. The research seeks to uncover the reasons behind this 
lag and to explore the potential challenges faced by companies in the WB region in implementing these 
standards. It is crucial to understand the current state of sustainability reporting practices in WB 
countries and the challenges faced in aligning with ESRS. It will provide valuable insights for 
policymakers, businesses, and stakeholders on the necessary steps to enhance sustainability reporting 
practices in the region and foster alignment with international standards. 
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INTRODUCTION 

As the global community grapples with the urgent need for sustainable practices, the European 
Union (EU) has emerged as a frontrunner in championing corporate responsibility through the 
introduction of the European Sustainability Reporting Standards (ESRS). Embedded within the 
Corporate Sustainability Reporting Directive (CSRD) framework, these standards mandate a 
comprehensive approach to sustainability reporting for companies operating within the EU and 
its branches. 

The significance of sustainability reporting cannot be overstated. It serves as a cornerstone for 
fostering transparency, accountability, and ethical business practices. As the EU aims to 
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strengthen its commitment to sustainability, the evolution and strict enforcement of ESRS reflect 
a concerted effort to ensure that companies operate with an acute awareness of their 
environmental, social, and governance (ESG) impacts. Furthermore, the EU's ongoing efforts to 
tighten reporting criteria signal a global shift towards heightened scrutiny of corporate 
sustainability practices. 

However, the question arises about countries that are on the European continent but are not 
part of the EU. How to raise awareness about sustainability and improve the legislative framework 
for sustainability reporting in these countries, especially in the WB? The goal of the EU is to 
become the first climate-neutral continent by 2050 and to reduce greenhouse gas emissions by at 
least 55% by 2030 compared to 1990 levels. This goal will not be achievable if the WB countries 
(Albania, Bosnia and Herzegovina, Kosovo, Montenegro, North Macedonia, and Serbia) continue 
at their current pace of harmonizing legislative regulations with the EU. Other non-EU countries 
are undergoing the same process of aligning business practices and reporting standards with 
sustainability, but their progress is visibly better than that of the WB countries. 

LITERATURE REVIEW 

The harmonization of sustainability accounting reporting in European countries, both EU 
members and non-members, has been a subject of ongoing research. While EU directives have 
influenced accounting practices in member states, their effectiveness in reducing differences 
remains inconclusive (Çürük, 2002). Some non-EU European countries, such as Turkey and 
Switzerland, have also been influenced by EU directives, though the impact on Baltic states is 
unclear (Çürük, 2002). The Global Reporting Initiative (GRI) standards have contributed to a 
higher degree of harmonization in sustainability reporting, as evidenced by a study of Italian 
public interest entities (Pizzi et al., 2024). Central and Eastern European countries, which 
historically followed a mixed economy model, have made efforts to harmonize their financial 
reporting with EU regulations (Ranđelović & Đukić, 2018). 

At the same time, the IFRS Foundation and EFRAG introduced new sustainability reporting 
standards. IFRS Foundation introduced two new International Financial Reporting Standards 
(IFRS), while EFRAG went much further in prescribing regulations and brought a set of standards 
with a much larger scope of indicators that need to be monitored. According to Giner & Luque-
Vílchez (2022), EFRAG takes a wider view than the IFRS Foundation on certain key reporting 
aspects, namely, target audience, materiality, and reporting boundary. Regarding the reporting 
scope, while the IFRS Foundation appears to have a more restrictive perspective, efforts are 
underway to expand it. The future impact of ESRS sustainability reporting standards is a topic of 
growing interest, with a focus on the evolution of research areas (Bosi, 2022). This is particularly 
relevant in the context of industry-specific sustainability benchmarks, which are being developed 
to bridge corporate sustainability with socially responsible investments (Brink, 2004). The role of 
Certified Public Accountants in auditing corporate sustainability reports is also highlighted, with 
a call for greater clarity on the criteria and standards to be used (Ballou, 2006). Finally, the 
importance of ESG reporting in meeting stakeholder expectations and enhancing stakeholder 
value is emphasized, with a focus on the role of financial professionals in this process (Raghavan, 
2022). A new economic analytical tool is data envelopment analysis (DEA), which is used in 
efficiency analysis to measure entrepreneurial efficiency in achieving desired values of 
macroeconomic indicators, such as the objectives of sustainable economic growth (Basdekidou, 
Papapanagos, 2024). The European Green Deal is envisaged to help investors and listed 
companies publish regular reports on the social and environmental risks they face, and how their 
activities impact people and the environment (The European Green Deal, 2024). New rules on 
corporate sustainability reporting came into force on 5 January under the Corporate Sustainability 
Directive (CSRD) (The European Parliament and the Council, 2022). The EU Corporate 
Sustainability Reporting Directive will have large implications for SME actors, particularly in the 
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Western Balkans region, where firms tend to be smaller compared to those in the EU (Ahern, 
2023).  

Research on sustainability reporting in Central and Eastern Europe (CEE) and the WB has 
revealed a lack of progress and alignment with European standards (Horváth, 2017; Radukić 
2019). This is particularly evident in the patchwork of reporting requirements, which lacks a 
dominant, globally accepted set of standards (Hijink, 2019). The need for further development 
and harmonization of sustainability reporting is emphasized, with a call for an international 
approach (Hijink, 2019). Despite the challenges, there is potential for collaboration and 
innovation in achieving the Sustainable Development Goals (SDGs) in the WB (Radukić, 2019).  
The Western Balkans countries face significant challenges in achieving sustainable development 
goals, as evidenced by their low SDG index scores (Radukić, 2019). These challenges are rooted in 
a range of factors, including weak institutions, a difficult business environment, and corporate 
over-indebtedness (Sanfey, 2018). Local governments in the region have made progress in 
sustainable development planning, but face capacity and economic challenges (Milutinović, 2010). 
Innovative financing mechanisms, such as ESG/sustainability-linked bonds and debt-for-climate 
swaps, have been proposed as potential solutions to these challenges (Lukšić, 2021). Companies 
governed by the CSRD will be required to report according to European Sustainability Reporting 
Standards (ESRS) (The European Parliament and the Council, 2023a). This approach is relevant 
to a broader set of large companies, as well as listed SMEs, which will now be required to report 
on sustainability (The European Parliament and the Council, 2023b).     

There is a gap in research for the Western Balkan countries. Further research is needed to 
understand the current state and future development of sustainability reporting in this region. 

DATA AND METHODOLOGY 

This paper aims to compare the progress of Western Balkan (WB) countries in achieving 
sustainable development goals and sustainability reporting with the selected countries of Norway 
and Switzerland, which are also non-EU members. The comparison will be made through an 
analysis of the growth trend of the SDG Index between the WB countries and Norway and 
Switzerland over a period of 22 years (from 2000 to 2022). Additionally, the number of 
sustainability reports published in accordance with SASB standards (Sustainability Accounting 
Standards Board) will be compared for a period of 6 years (from 2018 to 2023). The goal of these 
comparative analyses is to demonstrate that the Western Balkan countries are significantly 
lagging behind in aligning business practices and reporting with the principles of sustainable 
development. After detecting the depth of this misalignment gap, an analysis of the current state 
of compliance and harmonization of corporate reporting in the Western Balkan countries with the 
ESRS will be conducted. Specifically, the research will focus on the extent to which Western Balkan 
countries have started adopting ESRS, particularly in the context of the CSRD, which mandates the 
use of these standards for companies within the EU and their subsidiaries. 

The SDG Index (Sustainable Development Goals Index) is managed by the Sustainable 
Development Solutions Network (SDSN), a global initiative of the United Nations focused on 
providing solutions to sustainable development challenges. SDSN was established in 2012, and 
the SDG Index is used to track the progress of countries towards achieving the Sustainable 
Development Goals (SDGs) set by the UN. 

The SDG Index evaluates countries based on their progress in achieving each of the 17 
Sustainable Development Goals and provides a global ranking. The database, reports, and analyses 
of the SDG Index are available on the official SDSN website. 

The SASB standards database refers to a set of standards that define the relevant sustainability 
information that companies should report to investors. SASB standards enable companies to 
report on their sustainability practices and performance in terms of financial impacts on the 
industry, market, and investors. These standards focus on key factors that affect a company's 
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financial performance, such as emissions management, labor rights, corporate governance, and 
other sustainability factors. The SASB standards database includes specific guidelines and 
performance indicators for 77 industries, helping to report sustainability in a way that aligns with 
investor needs. These guidelines cover topics such as energy efficiency, waste management, 
corporate ethics, climate change reporting, and more. In 2021, SASB became part of the Value 
Reporting Foundation, which is now integrated into the International Financial Reporting 
Standards (IFRS) Foundation. All data and guidelines related to SASB standards can be found on 
the official websites of SASB or the Value Reporting Foundation. 

RESULTS AND DISCUSSION  

Sustainability Indicators: WB Countries vs. Norway & Switzerland 

In graphic 1, it is clearly visible that the Western Balkan countries show a higher growth of the 
SDG index over time compared to Norway and Switzerland. However, the initial position of the 
SDG index and the achieved level in Norway and Switzerland are significantly higher than in the 
Western Balkan countries. It is evident that Montenegro lags the most among the Western Balkan 
countries in achieving the Sustainable Development Goals, while the Republic of Serbia has the 
highest SDG Index level compared to the rest of the WB countries. 
 

 
Graphic 1. Growth of SDG Index: WB vs Norway and Switzerland 

 
A comparative overview of the SDG Index values is presented in the following Table 1. The 

comparative overview of the SDG Index values in the table shows how different countries, in this 
case, the Western Balkan countries and other selected countries such as Norway and Switzerland, 
are ranked based on their progress in achieving the Sustainable Development Goals (SDGs) from 
2000 to 2022. 
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Table 1. Movement of the SDG Index from 2000 to 2022 for the countries of the WB vs. Norway 
and Switzerland 

Year 
BiH Serbia North  

Macedonia Albania Montenegro Norway Switzerland 

SDG 
Index 

SDG 
Index 

SDG 
Index 

SDG 
Index 

SDG 
Index 

SDG 
Index 

SDG 
Index 

2000 67.40 69.70 65.90 65.90 65.30 78.95 75.27 
2001 67.70 69.50 65.70 65.90 65.20 79.07 75.41 
2002 67.70 69.60 66.30 65.70 65.40 79.33 76.41 
2003 67.80 69.50 66.40 65.70 65.20 79.45 76.11 
2004 67.50 69.20 66.60 66.20 65.20 79.08 76.70 
2005 67.50 69.60 66.70 66.50 65.30 79.17 76.67 
2006 67.80 69.70 67.00 66.60 65.10 78.93 76.45 
2007 68.20 70.10 67.00 66.80 65.30 78.76 76.51 
2008 68.90 71.20 67.00 67.50 65.70 79.63 76.67 
2009 69,20 71.20 67.40 68.00 66.60 80.38 77.14 
2010 69.10 71.30 68.40 69.20 66.90 80.08 76.95 
2011 69.00 71.40 68.70 69.60 66.50 80.07 76.85 
2012 69.10 72.00 69.20 70.70 67.20 80.36 77.43 
2013 70.30 72.90 70.60 70.60 68.60 80.34 77.46 
2014 70.50 73.80 71.00 69.60 68.60 80.90 78.00 
2015 70.70 73.60 70.90 70.90 68.20 81.24 78.18 
2016 71.00 74.80 71.10 71.10 68.20 81.17 78.13 
2017 70.90 75.70 71.60 71.90 69.60 81.52 78.74 
2018 72.40 76.70 73.00 73.50 69.80 81.20 78.64 
2019 73.00 77.50 73.00 73.70 70.80 81.63 78.76 
2020 73.40 77.50 72.50 73.70 70.70 82.20 79.44 
2021 74.10 78.40 73.10 73.70 71.20 81.79 78.48 
2022 74.00 77.30 72.50 73.50 71.40 82.02 80.06 

Source: Authors' processing according to Sachs et al. (2023) 
 

When it comes to the environmental footprint per capita measured in global hectares (from the 
database https://data.footprintnetwork.org/), Bosnia and Herzegovina has the worst indicator 
for WB countries with 4.27, followed by Serbia with 3.83, while Albania has the best indicator 
which is 2.07. Data for Kosovo are not available. 

Norway and Switzerland have a better SDG index than the Western Balkans countries due to 
their more advanced and stable economic systems, stronger institutional frameworks, and higher 
levels of political and social stability. Both countries have long-established regulatory frameworks 
and policies that prioritize sustainability, which are integrated into their national agendas. They 
also benefit from higher levels of investment in sustainable development initiatives, greater public 
awareness of environmental and social issues, and stronger cooperation with international 
organizations and corporations that are committed to sustainable practices. In contrast, the 
Western Balkans face challenges such as weaker governance structures, political instability, 
limited financial resources, and slower economic reforms, all of which hinder their progress in 
achieving the SDGs. 

Sustainability Reporting in WB 

In graphic 2, a comparative overview of the number of sustainability reports in the SASB 
database for a period of 6 years is presented for WB countries vs. Norway and Switzerland. From 
2018 to 2023, among the WB countries whose companies reported on sustainability in the SASB 
database, only Serbia, Albania and Montenegro were recorded. 
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Graphic 2. Number of non-financial reports in SASB 

 
Companies from Switzerland and Norway have a progressive increase in the number of reports 

published in the SASB database. Looking at the trends, we can see that the Western Balkan 
countries are significantly lagging behind other countries. 

Analysis of the reasons for the lag in Western Balkan countries 

On July 31, 2023, the European Commission adopted sustainability reporting standards ESRS. 
These standards have to be used by all companies based in the EU, or their branches, that are 
subject to the CSRD (Commission, 2023). The initial estimate is that the new requirements will 
affect more than 50,000 companies in the EU starting from 1 January 2024. A critical question is 
how such complex and extensive new regulations will affect and be relevant to the slow-transition, 
post-socialist economies of Western Balkan countries, given the varied timelines for progress 
among new EU candidate member states. That process is rather slow, or perhaps even stagnant 
at this point, and it falls outside the scope of our research focus and conclusions. In the meantime, 
companies especially medium-sized ones have a large foreign trade with the EU zone. They should 
be prepared to generate a highly standardized, systematic, and uniform way of the process of data 
collection on sustainability performance. This is the only way the reporting entities shall supply 
the required key sustainability performance data and associated complex databases ready for the 
reporting year. The further development of sustainability regulation in the EU shall have a much 
bigger impact on WB enterprise sectors regardless of the country's candidate status vis-à-vis the 
EU. Albania, North Macedonia, Montenegro, Serbia, and Turkey have the status of candidate 
countries, while Bosnia and Herzegovina and Kosovo are potential candidate countries.  

The poor indicators of the SDG Index and ecological footprint reflect inadequate legislation in 
the countries of the WB.  Financial reporting at the corporate level serves as a foundation for 
sustainable finance and banking operations, as exemplified by practices in Montenegro. It is based 
on the full implementation of the institutional framework promulgated by the International 
Federation of Accountants (IFAC). The process has experienced a significant slowdown in the 
transition towards a market economy and free democratic institutions. Regulatory bodies and 
institutions are still rather far away even considering the preparation, adoption, and simplified 
implementation of the IFRS. (Samardžić, Vuković & Ljutić, 2023). The EU Sustainable Finance 
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Disclosure Regulation (SFDR) establishes disclosure requirements to tackle greenwashing and 
ensure transparency in financial products (Partiti, 2023).   

In WB countries, public and professional discussion on the future of corporate sustainability 
reporting, pertinent regulatory frameworks, and standards regarding full compliance with the 
existing and forthcoming regulations in the EU, as well as their transposition to the region, has not 
yet started at the institutional, professional, and public level (Jocović, Cvetković & Ljutić, 2022). 
WB countries have been rather slow in reaction to COVID-19, have been less affected by it, and 
have not been significantly involved in the Ukrainian war. Furthermore, climate change is not a 
top priority for public opinion, formal and informal elites, or lobby groups in the region. At the 
same time, inflation and the inflow of immigrants are dominating public debate. Meanwhile, the 
fields of business law, accounting, and auditing at the academic level emphasize the importance 
of the integral adoption of new EU regulations of corporate compliance regarding the 
environment, corporate governance, and corporate social responsibility, which is a good 
orientation and trend.   

Corporate Law and Governance in WB – Two Possible Scenarios 

The analysis of corporate law and governance regulation in the WB countries (Albania, Bosnia 
and Herzegovina, Kosovo, Montenegro, North Macedonia, and Serbia), has taken a step further 
from the formal adoption of the new EU sustainability regulation. It now focuses on practical 
aspects of governance and reporting, such as the slowdown of the process and the reactions of 
large corporate polluters. A preliminary regulatory compliance study pointed out that there is an 
urgent and large need to focus on sustainable value creation. The next step and the long road 
ahead should be the inclusion of financial and sustainability reporting requirements at the 
regulatory level, with a focus on a range of ESG issues. This should be based on core EU regulations 
in a more practical sense, given that local legal systems are young, fragile, and rather 
oversimplified. Even the EU regulations themselves are still not fully effective and efficient 
(Jocović & Ljutić, 2023).  

In WB countries, at both the professional and governmental levels, there is no clear-cut 
conclusion or understanding that the EU is firmly on the road to a sustainable transition. While 
new sustainability reporting regulations are in place in the EU, they have not yet been adopted in 
the Western Balkans. There are two alternative scenarios. The first, rather slim and not over-
optimistic, is that the regulators will quickly introduce and implement new sophisticated 
sustainability regulations for the national economies. The second, more realistic scenario, is that 
the regulators will remain inert and make only cosmetic changes, which will in turn protect the 
status quo and prolong the indefinite sustainability transition.   

WB countries should adopt emerging norms and best practices from the EU. However, new 
regulations are not even on the medium-term horizon, and market demands are almost non-
existent. There is little to no real practice of reporting, and some of the sustainability reports are 
more inclined to be fairy tales, “boilerplate“ statements, or even fall short of greenwashing. We 
assess that the companies in the region do not deploy strategies to meet their ESG reporting goals, 
as these targets are not set. The bulk and majority of investments are going directly under 
government control, and investors’ pressure for comparability is not palpable. Markets are not 
moving towards sustainability in WB. Our message is clear: regardless of the harsh and 
unwelcoming reality, the only way forward is to fully harmonize regulation at the national level 
in all WB countries with EU standards and regulations, strictly and without hesitation or 
reservation. 

Sustainability Development Agenda in WB countries 

The sustainability development Agenda for the WB countries refers to a series of strategies and 
goals aimed at achieving sustainable development in the region. One of them is the Green Agenda 
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for the WB, which was adopted in Sofia at the Summit for the WB in November 2020. The countries 
of the WB have pledged to switch to cleaner energy, reduce their dependence on fossil fuels, and 
improve waste selection, reduce the emission of greenhouse gases, etc. However, despite the 
declarative commitment of the WB countries to a sustainable transition, ESRS and CSRD were not 
adopted and consequently not applied, with no sign or hint of when they will be on the agenda of 
local parliaments and regulatory bodies. Slow and almost frozen progress of the candidate status 
of the individual WB countries is a strong limiting factor since the public skepticism towards 
joining the EU is increasing (Figure 1). Individual professionals, such as accountants, auditors, 
lawyers, and environmental experts, are not in a position to promote national regulations or 
influence parliamentary decisions and influence the adoption of regulations. Accounting, financial 
reporting, and auditing reforms supported by the Center for Financial Reporting Reform (CFRR) 
- World Bank are at the forefront of sustainability reporting in WB. At the same time at the 
individual country level sustainability reporting still does not involve the systematic 
measurement, disclosure, and communication of an organization's ESG performance. The 
accounting and auditing profession strongly supports the idea that sustainability reporting 
provides much-needed transparency and accountability to stakeholders (investors, customers, 
employees, public) regarding an organization's sustainability practices and their impacts at the 
firm level. In practice, there is almost no sustainability reporting, which in turn shall drive 
sustainable development by promoting responsible business practices. It aims to assist in 
identifying areas for improvement and fostering much-needed trust and credibility. CFRR is 
supporting regulatory bodies in the region providing guidance to governments on establishing 
institutional and regulatory frameworks for sustainability reporting, as well as ensuring the 
assurance of sustainability reporting in line with the requirements of EU legislation, particularly 
for EU candidate countries. At the same level, it is complemented by good international practices 
and international sustainability standards. Perspectives are in fostering a culture of sustainability 
reporting that contributes to the overall financial reporting reform agenda. The EU sustainability 
regulation has a dominant impact on WB, which is logical and good practice. 

 

 
Figure 1. WB countries on the way to the EU 

Source: https://www.dw.com/en/eu-announces-ambitious-expansion-plans-in-western-balkans/a-42473497 
 
Western Balkans consists of the following countries: Albania, Bosnia and Hercegovina, Kosovo, 

Montenegro, North Macedonia, and Serbia. Croatia joined the EU in 2013, while all countries have 
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potential or actual EU membership status. Very strong additional external influence is from 
Russia, Turkey, China, the EU, and the USA.  

Corporate Reporting - State of the Game in WB countries 

The dynamics, reforms, and harmonization, first with the EU and then globally via the World 
Bank, IFAC, and International Accounting Standards Board (IASB), are slowing down due to many 
reasons we have pointed out before. At the same time, we consider the following important factors 
and determinants for the future course of action: 

• Corporate reporting is the only solid foundation for ESG reporting. Non-financial 
reporting is deeply interconnected and intertwined with financial reporting - one is not 
possible without the other, like two sides of a paper banknote. 

• All countries in WB fully implement the framework of IFRS and International Auditing 
and Assurance Standards (ISA), as a wide regulatory framework, but with different 
levels of sophistication and quality of implementation. 

• Implementation is slow, and regulatory bodies place little emphasis on the quality of 
financial and assurance reports. Even less can be expected following the vague 
introduction of sustainability reporting regulation. 

• ESG regulatory frameworks have not yet been established at the individual country 
level, as their development depends entirely on top-level political processes. 

• Public opinion debate is rather lukewarm, not overheated at all, just the contrary. 
• Political and economic elites and lobby groups pursue their agenda towards the control 

of real resources, viewing sustainability as a so-called “obstacle” in this strategic and 
operational course of events. 

• The academic world is somehow lost in the vast array of EU regulations, there is no 
systematic and systemic long-term strategic approach, and the role of science is limited 
in society and public debate.   

The European Commission (EC) is dealing with the corporate sustainability reporting 
regulation starting with the Non-financial Reporting Directive (NFRD) from 2014. Environmental 
matters and sustainability in general terms are important for the WB countries but it is not clear 
for whom, how, and when. Local non-governmental organizations (NGOs), environmentalists, and 
social activists are active, but the wheel of power is controlled by the economic and social elites, 
not much by the political public institutions and processes. Social justice matters and the fair 
treatment of employees are under increasing pressure facing efforts to be controlled and 
curtailed. Employees’ rights are constantly under rising and unbearable pressure which 
consequently leads to the galloping emigration of skilled, professional, and well-educated 
employees to the EU. While the protection and respect of human rights are satisfactory in words, 
the situation with the trade union and human rights in practice is far less optimistic and 
promising. The fight against corruption, bribery, money laundering, and terrorist financing has 
been slowed down in recent years. However, new EU legislation is expected to increase pressure 
in these areas, raising expectations for the gradual implementation of sustainability reporting and 
assurance, albeit at a rudimentary level initially. Despite this, there is a glimpse of hope for 
progress in the future. The topic of diversity on company boards (e.g., age, gender, educational 
and professional background) has not been opened as an agenda item in Western Balkan 
countries, but there is a strong and increasing need for that. 

In WB countries, corporate law is still passive and unresponsive to the growing need for 
sustainability and ESG reporting. Based on our initial findings, there is no practice except for 
mentioning the relationship in the EU (Sustineri, 2023). Law offices and consultancies are not 
heavily engaged in corporate law, governance as a solid foundation of sustainability reporting. We 
have analyzed initially a few rather rudimentary ESG reports, integrated reports, and 
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environmental reports at the country level. Most of them assessed the preliminary only preview 
analysis as resembling a ”boilerplate“ and “cut and paste report”, with no mechanism to check the 
validity, let alone the assurance quality since there are almost no assurance reports.  At the same 
time, we noticed a rising and drastic need for new know-how and practical skills in sustainability 
reporting. It is unclear to us how academic institutions and professional accounting organizations 
will act or react or if, when, and how they will take action. We are in favor of adopting a new 
integral framework for sustainability reporting. However, the bottom line here is the rising 
question of uncertainty when that will happen, with a proper selection of the narrow but forceful 
and effective core framework of regulation, adequate and up to the measure of the development 
and sophistication of young and weak national financial institutions and regulations. 

Future of New Sustainability Regulation in WB 

Fully aware of the constraints and the reality, as well as the critical needs and urgency to 
introduce sustainability regulation, reporting, and assurance in the Western Balkans, we are free 
to conclude the following: 

• WB countries should adopt emerging norms and practices promulgated by the EU - not 
to their full extent, but adequate to the circumstances and needs of reforming economies 
with rudimentary economic institutions and regulatory bodies. 

• Market demand for sustainability reporting practically does not exist, but there is a high 
expectation that it will increase as medium-sized enterprises cooperate with large 
corporations in the EU and globally, 

• ESG goals have not been precisely set at the national level, but that should be done in a 
proper way and on time. 

• Enterprises, as reporting entities, do not implement sustainability strategies and 
reporting, but they should do so as soon as possible, to create and implement them 
within their corporate strategies.  

• Investments (foreign and domestic) are almost avoiding stock markets and this form of 
stringed and disciplined financial reporting is not a must for the reporting entities. 

• Investors do not dominantly rely on financial reports and analytics, but mostly on real 
resources studies and due diligence reports (pre-feasibility, pre-investment studies, etc.)  

• Investors do not exercise pressure for high-quality financial reports; therefore, it is less 
realistic to expect their interest in ESG reports.  

CONCLUSION 

The comparative analysis of progress trends in achieving SDG goals and the number of non-
financial reports in the SASB database shows that the Western Balkans countries significantly lag 
behind other European countries that are also non-EU members. The comparison was made 
between the WB countries and Norway and Switzerland. 

Considering the limitations and reality of the WB, we recommend the gradual adoption of 
sustainability norms promoted by the EU, adapted to the specific circumstances and needs of 
economies in the reform phase with basic economic institutions and regulatory bodies. Although 
there is currently minimal demand on the market for sustainability reporting, it is expected to 
increase, especially through cooperation with large European and global corporations. National 
levels of ESG goals should be precisely set, and companies as reporting entities should urgently 
implement sustainability strategies within their corporate strategies. Despite investments 
avoiding stock exchanges, the implementation of disciplined financial reporting as a necessity for 
reporting entities should be seriously considered. Although investors do not currently dominate 
financial reports and analyses, they mostly rely on real resource studies and due diligence reports 
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(pre-feasibility, pre-investment studies, etc.). Given the lack of investor pressure for high-quality 
financial reports, it is less realistic to expect their interest in ESG reports. Ultimately, the 
introduction of regulations, sustainability reporting, and ensuring compliance with European 
standards represent key steps towards strengthening sustainability in the region, improving 
business transparency, and attracting investments based on sustainability. 

The shortlist of our recommendations is only stressing a few significant aspects for the 
enterprises: 

1. Top management and owners should be proactive, constructive, and innovative. The 
worst strategy is to wait and see. It is much better to start some oversimplified 
implementation with the right tone at the top.  

2. Enterprises and management should prepare in due time and start to think strategically. 
3. Patiently waiting and seeing for the final legal & regulatory framework is not an option 

since the final solution does not exist, nobody knows what the future holds, in valid 
sustainability more than anywhere else. 

Nature is changing, resources are increasingly scarce, and business operations are changing. 
Regulation and practice of ESG reporting are slow to respond to such drastic changes. We must 
remain aware of the dynamics and risks involved. 
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