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PREFACE 
 

 

 

International scientific conference: Challenges of modern economy and society through the 

prism of green economy and sustainable development - CESGED 2023, was held for the 

second time in 2023 year, from September 28
th

 to October 1
st
, 2023 year in Novi Sad, with the 

aim of analyzing the real situation and looking at the perspectives, that is, the key tendencies 

of changes in contemporary science and society.  

Some of the key goals of this scientific meeting were the acquisition, expansion and 

deepening of scientific-theoretical and practical knowledge and findings from the relevant 

scientific fields, as well as encouraging socially responsible behavior in accordance with the 

basic principles of sustainable development and green economy. Bearing in mind the socially 

responsible behavior of the organizers of the conference, these analyzes were viewed 

primarily through the prism of green economy and sustainable development, while respecting 

the principle of gender equality. 

 

Several organizations and scientific institutions from the state (public) and private sectors 

from the Republic of Serbia participated in the organization and implementation of the 

international scientific conference: Educational and Business Center for Human Resource 

Development, Management and Sustainable Development from Novi Sad, University of the 

Business Academy in Novi Sad: Faculty of Economics and Engineering Management - Fimek 

and Faculty of Law for Commerce and Judiciary in Novi Sad, Educational Center for Training 

in Work and Professional Skills Novi Sad and State University in Novi Pazar. Also, 

Comenius University Bratislava, Faculty of Management, Bratislava, from Slovakia (EU) 

participated as one of the initiators and main organizers of this international scientific 

meeting. One of participated and co-organizers was Biotechnical Center Bijelo Polje from 

Montenegro too.  

Since one of the organizers of the scientific conference was the State University in Novi 

Pazar, as the first and only integrated state university in Serbia that functions on the principle 

of a departmental model, the conference was interdisciplinary in nature with a 

multidisciplinary approach to research covering various scientific fields: economic sciences; 

legal sciences; natural and mathematical sciences; technical and technological sciences; 

biomedical sciences; philological sciences; philosophical sciences and arts. 

 

We note with particular pleasure that the scientific conference brought together more than 

seventy eminent scientific workers: professors, researchers and experts from various fields 

from Australia, Japan, Brazil, Tunisia, the Kingdom of Saudi Arabia, Iran, Libya, Morocco, 

the United Kingdom (Great Britain), Slovakia, Germany, Austria, Hungary, Romania, 

Bulgaria, Greece, Turkey, Montenegro, Bosnia and Herzegovina, Republika Srpska, North 

Macedonia, Serbia, as well as representatives of local communities and the public and private 

sector from the countries of the Western Balkans who took part in the preparation, 

organization and implementation of the meeting as members of the International Scientific 

and Organizational Committee. 

 

 

 

 



 

At the very opening of the scientific conference, the representatives of the official organizers 

of the international scientific conference gave welcoming words and introductory speeches. 

The plenary - introductory lectures were followed by lectures by participants of the 

conference who presented the results of their theoretical and empirical research in defined 

thematic areas and in accordance with the planned agenda of the conference. The authors 

emphasized the importance of innovative technologies, green financing and entrepreneurship 

in promoting sustainable development, as well as the necessity of applying the principles of 

circular economy and reducing greenhouse gas emissions. In addition, an important segment 

of the scientific conference was devoted to the issues and importance of education, 

digitization and social networks in promoting sustainability, as well as the critical role that the 

health sector has and, as the participants of the conference apostrophized, will have more and 

more in the times ahead, in achieving sustainable development. 

 

The conclusions of the conference highlighted the urgent need for effective solutions to global 

environmental and social problems, as well as the importance of interdisciplinary research and 

cooperation to achieve the goals of sustainable development. Finally, the authors-present 

participants of this meeting emphasized the need for environmental protection, ethical 

business practices and equal access to education, health care and employment opportunities as 

essential components of a sustainable economy and society. 

From the total number of over fifty submitted abstracts and papers, in accordance with the 

defined thematic areas of the conference, conditions and deadlines, after the review process 

was completed, thirty-eight papers received double positive reviews and thus met the criteria 

for publication in the Proceedings of papers of the International scientific meeting with a note 

that the responsibility for the views, assumptions and conclusions expressed in the papers are 

exclusively on the authors of the papers. The authors expressed special interest and paid 

special attention to the research in the field of: Green Economy and Sustainable Development; 

Management in service activities (agriculture and agribusiness; education and sports; public 

sector and state administration; banking and finance; tourism and hotel industry; healthcare); 

Investment and technical-technological development; and Industries 4.0.  

Proceedings of papers can be downloaded from the official website of the State University in 

Novi Pazar (www.dunp.np.ac.rs). 

 

We would like to thank once again to all the participants of the international scientific 

conference - representatives of the public and private sectors, all the authors who presented 

their researchs and submitted their works for the proceedings, all the members of the 

international organizational, scientific and editorial board, as well as to all the reviewers.  

 

 

 

                                                                                                  Editor in chief 

                                                                         PhD  Jelena Premović, senior research associate  
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HOW GLOBALIZATION AFFECTS SMALL COUNTRIES 
 

  

Mirjana Radović-Marković
1 

University Business Academy, Cvećarska 2, 21107 Novi Sad, Serbia 

 

 

Abstract: The scientific paper studies the impact of globalization on the economic level of 

development of small countries. This paper reveals that the integration of small countries into the 

global economy in the last ten years is a very uneven process. This is shown by a comparative analysis 

among selected small countries, which have an approximate number of inhabitants. In order to more 

objectively evaluate the progress of these countries and their inclusion in global business flows, some 

of the basic indicators of development were analyzed. In terms of methodology, in addition to using 

the literature and our previous research, our analysis of the impact of globalization on economic 

development was measured by the globalization index (KOF) of small countries. Based on it, one can 

gain an insight into the current investment climate and understand the global business environment. 

The main result of the research showed that it is necessary to effectively solve the issues of transition 

to a changing global trade regime, strengthening innovation capacities and constantly meeting the key 

challenges arising from global process. This is especially important for those small countries that are 

lagging in their economic development. Namely, attracting investments can be an important driver of 

development and reduction of lagging behind advanced small economies. 

 

Key words: Economic development, small countries, Globalization, Gross national product,  

                    Technological innovation  
 

 

 

 

INTRODUCTION 
 

Economic prosperity is the key element to quality of life and is also necessary for the nation 

to be competitive in the world economy (WDM, 2020). In line with this, local economies 

should move from production-based to ones based on creativity and innovation. However, 

local economies and their prosperity cannot be provided without insights into the 

determinants of their prosperity in a globalized economy (Radović Marković, Tomaš, 2019).  

While the term globalization is used to describe how trade and technology have made the 

world into a more connected and interdependent place, it cannot be separated from the 

economic and social changes that have developed as a result. When talking about 

globalization, it is important to recognize the impacts it has had on different nations 

worldwide that are involved. Namely, some countries have successfully adapted to the 

changes and benefited from globalization. On the other hand, many developing countries, 

have not achieved continuous increase in their GDP per capita over the last five years. 

Given that economic growth occupies a central place in the economic policy of every country, 

it is therefore necessary to monitor over the years how this goal is successfully achieved 

(Hasan, 2019). 

 

 

 

 

                                                        
1 mradovic@gmail.com 
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We are particularly interested in small countries and the way they have adapted to global 

trends. In line with this, the investigation is used to explain why many small countries achieve 

a relatively high level of GDP (gross domestic product) per capita while others are not able 

i.e., how a national economy is able to achieve macroeconomic growth and microeconomic 

market efficiency.  

The research started with the basic assumption that the level of globalization is reflected 

positively in the context of economic development of selected small countries. 
 

 

THEORETICAL OVERVIEW 
 

Research conducted by Pedroni (2004), found that globalization has a strong relationship with 

economic growth. Economic growth is a consequence of a lower level of budget deficit, 

growth of credit rating of a country and lower level of public debt expressed in GDP 

(Radović-Marković, 2019b.) 

 

Globalization both creates opportunities for advancement within developing nations and 

contributes to the demise of traditional values. There are benefits and downsides to 

globalization. Some benefits of globalization are that it increases economic growth in nations 

participating, makes production more affordable for companies, promotes positive 

relationships between different countries, and brings opportunities for jobs and technology 

(among other things) to developing or poorer nations.  However, there are also disadvantages 

to globalization. Some of these include the fact that the economic growth is unequal (richer 

nations will usually benefit more than poorer ones), it can cause local businesses to struggle 

because of the competition, it increases the chances for global recessions (if countries depend 

on each other and one starts to struggle it will affect the others too), it exploits developing 

nations for cheaper labor costs, and it displaces jobs to other nations where production is 

cheaper.    

 

Based on the opinion of many scholars, globalization has interrupted previously strong local 

and regional economic identities of countries, (Radović-Marković, 2019a; Alishahi, Refiei, 

and Souchelmaei, 2019). In this context, they believe that thanks to globalization the world is 

much more integrated than ever (Neuland & Hough, 1999; Radović Marković, et.al., 2021). 

Based on the opinion of many scholars, globalization has interrupted previously strong local 

and regional economic identities of countries, (Radović-Marković, 2019a; Alishahi, Refiei, 

and Souchelmaei, 2019).  

However, globalization trends are not equally acceptable in some parts of the world, in 

individual markets and within them (Radovic Markovic, 2019 b). Namely, “once a country 

decides to become integrated into the global economy, success is not guaranteed for all of 

them” (Ferdausy, Rahman, Das, 2008, p.2). While the term globalization is used to describe 

how trade and technology have made the world into a more connected and interdependent 

place, it cannot be separated from the economic and social changes that have developed as a 

result. For small economies, continued participation in the world markets is not a choice but 

an economic imperative. According to Robinson (2018), the lack of economic hinterland 

affected the dependence of small countries on global markets, free trade, and unfettered 

capital flows to sustain their livelihood. 
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A great number of research studies that look at the comprehensive effects of globalization on 

economic growth are done after 2006. Our recent research has shown that the effect of 

economic globalization depends on the GDP level of a country, regardless of its size 

(Radović-Marković and Tomaš, 2019). The relationship between economic globalization and 

economic growth is important especially for economic policies (Samimi and Jenatabadi, 

2014; Radović Marković and Tomaš, 2019). Their findings also noted that the countries must 

receive the appropriate income level to be gained from globalization. Another research 

conducted by Ying, Lee, and Chang (2014), investigated the impact of globalization on 

economic growth of ASEAN countries from the period of 1970 to 2008, showed that 

economic globalization has a significantly positive influence on economic growth. 

Consequently, the impact of globalization on the economic growth of countries could be 

changed by a series of complementary policies such as the improvement of human capital and 

the financial system (Radović Marković and Đukanović, 2022).  

 

 

RESEARCH METHODOLOGY 
 

Our paper relies on our extensive research, as well as on a review of the literature and the 

latest results. Primary and secondary literature sources were used. Our intention was to see 

using comparative methods, what has changed in this domain in recent years. 

Our analysis of the impact of globalization on economic development will be measured by the 

globalization index (KOF). Namely, a quantification of the level of globalization was enabled 

at the global scale by the KOF Index of Globalization, which was first introduced in 2002 and 

updated in 2012.   

KOF Index of Globalization has enabled us to follow the evolution of globalization in 

selected countries for the period of 2015 - 2019. Based on it, one can gain insight into the 

current global business environment.   

 

 

IMPACT OF GLOBALIZATION ON SMALL COUNTRIES 
 

 

Components of globalization include GDP, industrialization, and the Human Development 

Index (HDI).  

 GDP is the market value of all finished goods and services produced within the 

borders of a country for a year and serves as a measure of the country's overall 

economic performance.  

 Industrialization is a process that, driven by technological innovations, affects 

social changes and promotes economic development. 

 The Human Development Index contains three components: population life 

expectancy, knowledge and education as measured by adult literacy and income. 
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Table 1. Small countries by population (300.000 – 2,100.000) 

Country Population number 

Latvia 1,886,198 

Estonia 1,326,535 

Iceland   341,243 

Cyprus 1,207,359 

Northern Macedonia 2.083.000 

Montenegro 628,066 

Slovenia 2,078,938 

Luxembourg                       625,978 

            Malta 441,543 
Source: World Population Review, 2020 

 

Based on Table 1, you can see that those small countries (populations range from 300,000 to 

just over 2 million inhabitants) have been singled out. Although small countries are implied 

and taken into account by countries with under 10 million euros in 2015, they are not 

included. we have singled out here for our analysis of those where there is not a big difference 

in size.  
 

Table 2. GDP per capita, 2020 

Country GDP per capita 

Luxembourg $117,725 

Latvia $20,200 

Estonia $25,054 

Iceland $78,598 

Cyprus $21,823 

Northern Macedonia $6,576 

Montenegro $9,139 

Slovenia $28,001 

Malta $37,002 
Source: World Population Review, 2020 

 

 

From Table 2, it can be seen that, of all European countries, Luxembourg is closest to 

Montenegro in terms of population. Despite this, Luxembourg has slightly more than eleven 

times higher GDP per capita than Montenegro. However, Luxembourg is not only better than 

Montenegro in terms of GDP, but also better than other European countries. This also 

confirms the opinion of several scientists (Radović-Marković, 2019), that the size of a country 

measured by the number of its inhabitants is neither an obstacle nor a limiting factor in its 

high economic development. This claim can be argued with other examples by comparing the 

size of a country and the level of GDP per capita. Namely, in terms of size, the closest are 

Malta with 441,543 inhabitants and Iceland with 341,243 inhabitants. Although Iceland is 

slightly smaller than Malta, it has twice the GDP of Malta according to the latest data. Other 

pairs of countries by approximate size are Slovenia and North Macedonia (2,078,938 and 

2,083,000 respectively), as well as Cyprus and Estonia (1,207,359 and 1,326,535 

respectively).  
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While there is a big difference between North Macedonia and Slovenia in terms of economic 

development (Slovenia has five times higher GDP than North Macedonia), that difference is 

not big between Cyprus and Estonia. In other words, Estonia is ahead of Cyprus in terms of 

GDP by slightly more than $3000. These country pairs were chosen with the intention that 

other small developing countries could strive to emulate the example of the best and their 

development over the last few decades. 
 

 

CONCLUSION 

 
As they face the challenges and possibilities of globalization, small states are discovering that 

they do not have enough institutional capacity to fully participate in international financial 

and trade negotiations -- the outcomes of which can have a profound impact on their 

economies. Small economies have been shown to be largely less diversified by nature and 

have relatively high foreign trade risks. Despite these shortcomings, several small economies 

have achieved high rates of economic growth, as our analysis shows. Some of the reasons 

explained by this success are the relatively small size of the agricultural sector, the 

concentration on intensive export work, and sociological and psychological factors such as the 

ability to respond flexibly to change. 

 

Luxembourg - Estonia and other small countries with high GDP and high levels of integration 

into the global economy - are often used as role models for their economic policies. To that 

end, their high rank in terms of quality of life. Namely, their high level of equality in wages, 

high employment rates and social security of the population are cited as the main reasons for 

their continued progress. However, this is not the only reason for their success, reflected in 

the constant provision of the highest standard of living for citizens.  

By comparing Luxembourg to Montenegro as countries of the same size as other countries, 

we could see big differences. Although both countries are European, Montenegro is much 

poorer and less technologically advanced. Also, its economy is less competitive (i.e., 

according to the global competitiveness index, Luxembourg ranked 18th in the world in the 

world. and Montenegro ranked 73rd. among 171 countries (WEF, 2019).  

Based on other WEF indicators (2019), Luxembourg ranks 20th among the world's countries 

in macroeconomic stability. By application of new technologies and skills rank 17 and 19 

respectively.  

Their different histories and development strategies were built by different groups of 

institutions, and these institutions influence how globalization exerts influence in each 

country (Brautigam, Voolcock, 2001). 

 

The priority must be to improve the business environment to attract domestic and foreign 

investment for development. In this context, attracting investment can be an important driver 

of development and a reduction in lag behind advanced economies. Specifically, fiscal 

policies that prioritize encouraging increased investment in infrastructure, human capital and 

research and development can help the economy reach a higher level of development. All this 

must be accompanied by structural reforms. In addition, greater investment in social welfare 

measures could contribute to general social well-being and prosperity. It is also necessary to 

effectively address the issues of switching to a volatile global trade regime, strengthening 

innovation capacities, and constantly addressing key challenges arising from global processes. 
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Abstract: For several decades, the economy has been talking about the merciless 

consumption of natural resources, about the unnecessary discarding of used resources, thereby 

indicating the need to preserve the planet earth, but also about the need to recycle resources, 

wherever possible. This decades-long insistence on preserving the country's biodiversity led 

to the creation and public proclamation of SDS 17 principles in 2015 in the United Nations. 

That document is called the UN Agenda 2030. From an economic point of view, any 

marketing includes green product, green price, green sales and green distribution as key 

points. An open question arises, how is human resource management related to this? 

Although on the surface it seems incompatible, with a deeper analysis and an insight into the 

literature, it can be seen that green marketing and human resource management are tightly 

connected. In addition to the above four items, human resources can be said to be the fifth 

item that depends on the functioning of green marketing, the placement of every product, 

including green ones. In the concept of sustainable and green development, green marketing 

plays an important role, and human resource management is a concept without which no 

company can function and be successful today, not even a green one. In the last twenty years, 

the business function of human resources management has become very developed and 

represented, so that without it it is impossible to talk about the successful operation of a 

company. The goal of this research paper is to point out the connection between green 

marketing and human resource management with the purpose of achieving competitiveness 

and meeting the needs of consumers.  

Key words: economic point of view, green marketing, green product, green packaging, green 

promotion, human resource management 

 

 

1. INTRODUCTION 

 

The desire to preserve the environment, but also achieve sustainable development, have 

become the most important issues in the 21st century, in addition to the issues of preserving 

peace and security, as well as issues of food, water and medicine supply. "In addition, today 

life takes place mostly in urban areas environment, and that way of life requires a large 

consumption of gender resources, more is consumed than can be compensated. Thereby, 

factories are big air polluters, and that is why they have an obligation to reduce harmful 

emissions of gases and carbon.” (Maksimović, 2020: 246). The topicality of environmental 

protection can be discussed from several aspects, and here we will talk about the economic 

aspect, because today the green economy is the focus of economic business. With the concept  
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of sustainability, the issue of economic growth is modified, so that it is no longer primary to 

produce as many goods as possible at "any price". "Thus, smart growth implies an economy 

based on knowledge and innovation, and sustainable growth based on a more efficient use of 

resources, a greener and more competitive economy with the use of leadership skills and 

advantages." (Maksimović, 2022: 63). 

 

The modern business concept requires the implementation of UN SDS 17 and Agenda 2030 

for all UN
3
 member countries, although the levels and speed of acceptance differ from 

country to country. Developed countries will implement them faster, better and more fully 

than developing countries, although it is important that both types of countries accept them
4
. 

In the context of business at the organizational level, green or ecological marketing plays a 

significant role. In addition to production, design and packaging, he attaches great importance 

to product disposal after use. The decades-long insistence on preserving the country's 

biodiversity implies the preservation of natural resources, their sustainable consumption and 

the need for recycling, thus the need for a linear model of the economy. The very prefix 

before the word marketing, which can read eco, sustainable, greener, actually indicates 

synonyms with green marketing. Those companies that want to develop a green product and 

green marketing must take into account what makes green products special. Then, it is 

important to know if it is what determines the price, because if the price increases, it does not 

necessarily mean that consumers are ready to buy that product. Finally, sales and promotion 

channels are also key factors that lead a product to consumers. Approaching the production of 

green products should contribute to ecologically cleaner production, and marketing in this 

case green marketing should encourage sales and contribute to increased profits. "Over the 

past decades, environmental sustainability has risen to the top of the international political 

agenda and is recognized as a key driver of innovation. As a result, the number of companies 

developing green products is growing rapidly and consumers are showing increasing interest 

in these products.” (Dangelico & Vocalell, 2017: 1263). So, it can be said that green 

marketing has emerged as a key challenge of the 21st century, which includes R&D, design, 

production and marketing. Thus, every company that wants to develop green products and 

services should intensify research and development, improve the possibilities and conditions 

of innovation. In this process, the key role is played by the consumers, that is, the users of the 

product. Marketing is necessary for establishing a relationship with consumers, it provides the 

necessary inputs, strategy definition, and finally product design (Foster & Green, 2000). 

Furthermore, green marketing is also important for enabling the penetration of green products 

into the market. However, in addition to the 4P (product, price, distribution and promotion) in 

green marketing, a very important element of the company's success is the management of 

human resources. Human resources are responsible for the implementation of the policy of 

sustainable development and the fight for competitiveness. 

 

With the same goal, the World Commission for Environment and Development from 1983 

(Brundtland Report), for the first time at the global level, raised the question of the 

destruction of the planet, and the question of the harmful impact of pesticides on people and  

                                                           
3
UN (United Nations) 

4
Emerging markets comprise the fastest growing developing economies, with middle to high consumer incomes. 

It is characterized by market heterogeneity, moderately poor regulation and management system, sale of 

unbranded products, chronic shortage of basic resources and inadequate social infrastructure. These are markets 

that cannot implement the concept of sustainability at the same speed as developed countries. They must see in it 

opportunities for innovation and the development of new marketing strategies that will lead them to 

competitiveness, and not dangers that will hinder them in further business success (Amoako et al. 2020). 
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the Earth. This was followed by the Kyoto Protocol in 1997, and the World Summit on 

Sustainable Development in 2002. Also, many companies have adhered to the ISO 14001 

standard initiated by the Geneva-based International Organization for Standardization. 

Countries individually, but also as geographical units, for example the European Union, build 

and develop environmental and biodiversity protection policies, at all levels, both national and 

local. Legislation on sustainable development is increasingly developing, but so are 

supporting agencies and institutions that should support the greening of economies 

(McDonagh, Dobscha and Prothero, 2011). The United Nations Environment Program UNEP 

(2009) defines sustainability. "Sustainable consumption and production (SC&P) refers to the 

use of services and related products, which respond to basic needs and bring a better quality 

of life while minimizing the use of natural resources and toxic materials, as well as the 

emission of waste and pollutants over the life cycle of the service or product so as not to 

would threaten the needs of future generations". (United Nations, [UN], 2023). It was only in 

2015, with the UN Agenda 2030, that the member countries started to actively participate in 

environmental protection. "Green industrial policy should contribute to the reduction of those 

sectors with high carbon emissions, although this requires new investments and training of 

human resources." (Maksimović, Zvezdanović Lobanova, 2023: 20). The manufacturer must 

develop such a method of production, which will lead to the creation of more products with 

fewer resources. This forces the producer to be creative, and to modify the current way of 

doing business. Thus, green marketing represents all those activities that lead to the 

production of a green product, which as such has value for customers and society as a whole 

(Rajeev 2019: 30). Overall, the green economy has as its main task the decarbonization of 

production, and the creation of a green supply chain. Thus, the concept of green marketing is 

added to the classic marketing concept and its strategy, which consists of promotion and 

advertising, product packaging used for advertising and protective purposes, product 

distribution, consumer selection. It actually implies all of this, but requires reducing waste, 

increasing recycling, reducing environmental pollution on planet earth in order to meet the 

demands of sustainability (Smith 2023: 5). 

 

The aim of this paper is to point out that sustainable economy is a reality and that it is 

regulated by legal and other norms, and that it has become a necessary segment of business of 

companies from almost all branches. The next goal is a better understanding of green 

marketing, which should contribute to a better realization of the SDS 17 goals for the 

company's profitability and their marketing strategies. Also, the goal is to point out the 

connection between green marketing and human resource management with the purpose of 

successful business operations, achieving competitiveness, and meeting the needs of 

consumers. Also, this research paper indicates the importance of human resource management 

in the context of sustainable development. The theoretical contribution of this paper is that it 

proves that the development of innovations and the acceptance of digitization have a positive 

effect on consumers, human resources and their loyalty. 

 

 

2. GREEN MARKETING IN THE CONCEPT OF GREEN ECONOMY  

AND SUSTAINABILITY 

 

As already mentioned, green marketing plays a very important role in the marketing mix, 

thereby influencing consumer behavior, although many think that it refers only to promotion 

and advertising, through which the green features of the product stand out in the context of 

the environment and sustainable development. With the advent of green marketing, terms  
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with the prefix green have been identified, for example, green product, green price, green 

quality, green packaging, green trust, green satisfaction, green loyalty, green brand, green 

promotion, green consumers, green marketing strategies and green market. All these terms 

include green practices, ie. refer to ecological products. Green product, green packaging and 

green promotion will be explained here. Green products must be environmentally friendly, for 

example made of biodegradable material, green packaging returnable and with the possibility 

of recycling, green price aligned with the quality of the product, and must not be too high. 

Green products can be from different industries, for example from the automotive industry - 

hybrid vehicles; from the food industry - organic food; from the fashion industry - products 

made from recycled materials or produced in an environmentally friendly way; from the 

tourism sector - eco tourism, or green retail (Nefat, 2015: 59-60). "Green" in some way refers 

to environmentally desirable attributes of a product, service and/or technology, although there 

is no single, universal definition of the term. The concept of green depends on a number of 

factors that are conditioned by local, national or international notions of quality and business 

practices, the composition of the market, and social norms. Interpretations differ depending 

on the comprehensiveness of the factors. For example, before the ninth decade of the 20th 

century, there were almost no ecologically correct products in the USA, except for organic 

products. With the beginning of the 21st century, when the concern about the depletion of 

natural resources increased, the concern about the toxicity of products and children's health 

increased. If the products are harmful to health, they cause diseases of the endocrine system 

(hormones), and genes, and affect the development of the brain (Air Quality Sciences, 2010: 

3). In the concept of sustainability, the present should be such that it does not jeopardize the 

ability of future generations to meet their needs. In order to be able to implement a successful 

program of environmental protection and sustainable development, it is necessary to adopt an 

ecological-marketing orientation as a business goal and company philosophy. This requires 

reorganization, redesign of business processes in the company. All employees must be 

included in this program, just as in the case of total quality management, from marketing, and 

production and procurement, and the human resources management sector, to the information 

systems sector. The highest level of the organization should be dedicated to environmental 

issues, and to educate employees to think about environmental issues. Green marketing 

develops socially responsible companies that want to adapt to green production in order to be 

more competitive. However, green marketing strategies also have their drawbacks, for 

example, they are expensive, they cannot be implemented in a short period of time. It is 

hardly a visible benefit, and therefore intensive promotion is needed. The government of a 

country can indicate a balance between economic and environmental activities, then 

participate in research and development, as well as international cooperation, procurement 

and promotion. It can help manufacturers analyze how to produce, package, transport, sell, 

use, recycle, reuse, and dispose of products, or how to develop completely new products 

(Kinoti, 2011: 268, 270-271). 

 

2.1. Green marketing and modern business concept 

 

The modern business concept has changed a lot today, compared to the one at the end of the 

21st century. In recent years, artificial intelligence and digitization have changed the way of 

working, the way of shopping and the way of life in general (Maksimović, 2022) Serbian 

political thought. Somewhat parallel to that, the importance of the green economy has grown, 

which includes green industrial branches, green marketing, green banking and all those areas 

related to green sectors. Green marketing is very important because through the supply chain 

it includes almost all stages of production, from the procurement of raw materials to the sale  
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of products and storage after use. In this part of the research, several definitions will be given 

that talk about what green marketing is. According to Dangelico & Vocalell (2017), green 

marketing was first defined in 1976, by the definition of Hennion and Kinnear, who pointed 

out that environmental marketing should actually solve environmental problems. Obviously, 

this original definition was very broad. One of the following definitions was Fuller's, which 

was created at the end of the last century. So Fuller (1999) in his book "Sustainable 

Marketing: Managerial-Ecological Issues. Markets and Market Development", indicated that 

modern marketing is faced with basic environmental issues, how to preserve the environment, 

and realize the utility of products for the consumer. "Sustainable marketing is the process of 

planning, implementing, and controlling the development, pricing, promotion, and 

distribution of products in a manner that satisfies the following three criteria: (1) customer 

needs are met, (2) organizational goals are achieved, and (3) the process is compatible with 

eco-systems" (Fuller, 1999: 4). Although this definition was created a long time ago, it is still 

valid today, although new and more complex ones have appeared. Thus, Jones et al. (2008) 

stated that Charter and colleagues defined sustainable marketing as "creating productions and 

delivering sustainable solutions with higher net sustainable value while continuously 

satisfying customers and other stakeholders". Ideally, the goals are to systematically embed 

sustainability into a company's supply chain strategy, from the development of new products 

and services to consumption (Jones, Clarke-Hill, Comfort, & Hillier, 2008: 125). Everything 

indicates that green marketing is of great importance for business sustainability and ecological 

production. The latest expansion of digitization has also affected green marketing, influencing 

the emergence of new types of strategies and advertising, such as content marketing or killing 

marketing (Pulizzi & Rose, 2018). According to the American Marketing Association: "Green 

marketing is the marketing of products that are assumed to be environmentally safe" (Green 

Marketing, 2023). Considering that green marketing also uses the latest digitalization 

achievements, green marketing and content marketing intersect in it. But it remains an open 

question what future topics and directions of research in green marketing will be, because it is 

certainly not one type or only a subtype of the traditional understanding of marketing. 

 

While at the beginning of this century campaigns related to sustainable marketing were 

mostly conducted, now many companies have included it in their business strategies and 

marketing plays a major role in the work on sustainable development of products and 

services. This has come about because of the growing interest of companies in sustainable 

development, because they expect to increase their competitiveness in this way, to improve 

their corporate brand, which should contribute to an increase in reputation among consumers. 

Many companies in the business relationship with suppliers and consumers, work to reduce 

waste, protect nature, try to highlight the fight against climate change as a priority for the 

purpose of consumer health (for example, removing harmful additives from food) (Jones, 

Clarke-Hill, Comfort, & Hillier, 2008: 125). From what has been presented so far, it can be 

concluded that the definition of green marketing changed depending on the level of awareness 

of the importance of biodiversity conservation. “Therefore, the green economy is important 

because it calls into question the current economic model characterized by uncontrolled use of 

natural resources, increasing inequality, which negatively affect human health and jeopardize 

the survival of living beings on Earth.“ (Maksimović, Zvezdanović Lobanova, 2023: 12). In 

the concept of green marketing, its justification through benefits and advantages for the 

environment must be clearly highlighted (Polonsky, 1994: 7). A study was conducted on how 

marketing strategies influence consumers' decisions to buy a product, but also to remain loyal 

to the brand. It was concluded that there is a positive relationship between green marketing 

and purchasing behavior, but that price plays a mediating role. However, it is recognized that  
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marketers can still influence consumer behavior, emphasize the importance of sustainable 

development strategies and its importance for (Dangelico & Vocalell, 2017). Green marketing 

implies a sustainable environment with the aim of consumer satisfaction and company 

profitability. A green marketing strategy consists of positioning, segmentation, differentiation 

and targeting. First of all, it is necessary to say that the marketing mix is a powerful tool that 

leads to the realization of marketing success and the creation of value for customers. Green 

marketing policies are the ones that define and drive marketing strategies, and the tool used to 

achieve this is the marketing mix, which consists of design, price, packaging, promotion and 

sales. 

 

2.2. Green product or limited resources and unlimited consumer desires 

 

Until recently, the perception of the customer, when it comes to companies, was profit, more 

than reducing environmental pollution. In recent years, more and more, green marketing and 

green product are gaining importance. Green marketing and a sustainable environment are 

emphasized with the aim of consumer satisfaction and company profitability. This paper will 

explain the concepts of green product, green packaging and green promotion. 

 

A green product is a key element of a green supply chain. When a company wants to develop 

such a product, it has to choose a supplier that has ecological raw materials already at the 

initial stage. Then, the choice of a recognizable design is important, and the life cycle analysis 

is carried out to reduce eco-negative consequences. As comprehensive quality control once 

was, now the concept of sustainability is becoming a company philosophy from plant to 

management. Promotion of environmental advantages such as green disposal and reduction of 

waste, recycling of products, cooperation with green companies are only part of the activities 

in the field of sustainable development. Greening is done on both a strategic and a tactical 

level, and green marketing is the one that should help create a new market, green of course, 

thereby achieving a competitive advantage. Finally, the company can implement its own 

transformation with the help of green marketing. One of the transformations is the 

transformation of the supply chain into a green value chain. Thus, a green product makes 

sense when it reaches the consumer, it creates a green market, otherwise the issue of the 

concept of sustainability would be called into question. The most important thing is to 

observe whether there has been a change in consumer perception in relation to ecological 

products, as well as whether there are preferences towards those products. Consumers who 

are aware of the importance of ecologically correct products will certainly reduce the 

consumption of products that are harmful to their health and their environment. With this 

behavior, they become direct participants in changes in the market. When consumers are 

satisfied with a green product in terms of functioning, and above all with the knowledge that 

green products are not of lower quality, nor that they have a higher price, compared to the 

previous series of the same product, they create a positive perception in their psyche (Rajeev 

2019: 30-32). 

Green marketing uses the marketing mix because it is a key tool that contributes to creating 

value for the customer. All its elements, product price, promotion and sales, must contain 

elements of the concept of sustainability. In addition, green marketing once adopted becomes 

part of the overall organizational strategy (Amoako et al. 2020). Green products are different 

in quality, because they save energy, and consumers get a safe product that is healthier 

because it reduces pollution and depletion of natural resources. They satisfy the customer's 

needs, but do not endanger the green future of young people. In addition, green products are 

usually durable, resistant, they can even be minimally packaged, made from sustainable and  
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renewable sources of raw materials, they are products that can be repaired or be permanent, 

safe for disposal. Consumer satisfaction regarding the use of green products is that they use a 

healthier product for a healthier lifestyle, will live in a better environment, and this refers to 

the reduction of water and air pollution, reduction of depletion of natural resources and 

deforestation, and waste landfills will be reduced. Green products are of higher quality in 

terms of energy saving, safety and other performance. Green products contribute to 

profitability by creating less waste, using less raw materials and saving energy. Companies 

gain competitive advantage through environmental innovation. Thus, they encourage brand 

loyalty among consumers and thus increase their market share. (Kinoti, 2011: 268, 270-271). 

Green products must have ecological ideas in them and ensure the survival of the company 

through sustainability. Such products have a green life cycle. What are the characteristics of 

green products. These are: they are produced with green technology, made from renewable 

materials (bamboo), can be recycled (synthetics, cotton, plastic), made from natural 

ingredients, products that are not tested on animals, have environmentally friendly packaging 

(one that can be used repeatedly), these are products that include suppliers, manufacturers, 

consumers and include the entire supply chain. Therefore, for the protection of the 

environment and the creation of a green product, everyone needs to be involved (Wahab, 

2018). The green marketing mix has one goal, which is positive communication with the 

environment and consumers, in order to reduce the negative perception of consumers about 

eco products, in order to achieve a competitive advantage in markets that are already 

oversaturated with similar goods. With this, consumers expect a quality product that is not 

harmful to their health, but also to the environment. At the same time, the consumer must be 

sure that there are no additional costs due to the product being marked as a green product. 

Such a product, which was created in the interaction of producers and consumers, can be 

improved and harmonized with customer expectations and thus contribute to a better image of 

the corporate brand. Companies themselves became more competitive when they adopted 

some green business practices, for example, eco-labeling green products. The consumer must 

see a personal interest in taking advantage of green products. Market research will help them 

in this. 

 

Green packaging is important, because often consumers make a decision to buy a product 

based on packaging, and it can be a source of business success for a company. Although the 

product is of superior quality, it needs to have appropriate packaging, so that the customer is 

not rejected. It must be made of biodegradable material, which can be recycled, so that it does 

not bring high costs to the manufacturer and society. In addition, there is a label on the 

packaging stating that the product is ecological. In this sense, ecological branding should also 

indicate that the product has ecological advantages, and therefore differs from similar 

products that are not ecological (Ashoush, Kortam, 2022; 265). In the literature, you can find 

the division of packaging into primary and secondary. Although there is also the term 

"excessive packaging", it is the one that excessively consumes resources, creates waste, can 

be dangerous and expensive. In any case, apart from the protective role, the packaging also 

has a role to provide information about the product. Those labels on the packaging should not 

mislead the consumer in terms of ecological protection of the environment. Therefore, the 

packaging must not contain ambiguous and unclear, and inaccurate messages about ecological 

quality and environmental protection. The information on the product serves to inform the 

consumer about the quality of the product and based on it, he acquires perceptions about the 

product. Therefore, the green statements on the packaging must be correct and in a visible 

place, so as not to confuse the consumer. Only such packaging contributes to consumers' trust 

in the company. Overpackaged products (those products that have three or more protective  
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layers) can create waste, pollute the environment, and waste resources. The solution is eco-

innovative packaging and one that can be called sustainable. (Riphah at al. 2022). 

 

Green propaganda or advertising plays a big role in highlighting the ecological values of a 

green product. Her role is to emphasize that with products the emphasis is now on the concept 

of sustainability and that companies take care that production or products are not made to the 

detriment of the environment or human health. Green promotion of products or services - is 

actually the promotion of those products that are safe for the environment. Then, if 

advertising messages are written in green, advertising is more convincing and thus influences 

a positive purchase decision. The moment consumers gain positive experiences about an eco 

product, they gain trust in the company. Those companies that have already implemented the 

concept of sustainable development in their production process, strive to produce products 

from biodegradable material, if possible, it is preferable to recycle the products. In this sense, 

the green brand in this concept should be synonymous with the reduction of harmful effects 

on nature for suppliers, and should make a direct contribution to programs for protecting life 

from harmful effects. (Rajeev 2019: 30). In this sense, green logistics strategies include waste 

disposal and recycling after product use. The previous linear, indiscriminate waste disposal 

must be modified by circular waste disposal, where the material is reintegrated on the market. 

This implies that the used products are recycled, that is, that what is useful is extracted from 

them and reused. In this process, the consumer becomes the seller, and the producer becomes 

the buyer, and thus the materials come back to the industrial markets as raw materials. In 

addition to recycling, the strategy of green logistics also includes the reduction of packaging 

materials, as well as lower distribution costs. In this case, the decision is up to the consumer, 

whether he wants to use a cheaper conventional product that harms the environment, or a 

slightly more expensive product that includes the social and environmental costs of 

production, as well as the use and disposal of waste. For these reasons, green propaganda is 

necessary because it helps consumers by providing them with information about the benefits 

of green products, and leaving them to judge their value for themselves. Green promotion 

should be such that it highlights a lifestyle that does not contribute to environmental pollution; 

to indicate the benefits of a green product; helps the company build its corporate image as an 

environmentally responsible company. Therefore, it provides the consumer with all the 

information he needs about the environment, thus becoming a socially responsible company. 

For example, public relations and direct marketing are appropriate, with the correct choice of 

media for this type of promotion (Kinoti, 2011: 268-269). Active propaganda about the 

harmfulness of environmental pollution, based on legal norms, influenced the increased 

interest of consumers in environmentally friendly products (and services). Therefore, there is 

a change in the preferences of customers, so that they change their patterns of behavior and 

use of products, and begin to avoid products that cause environmental pollution (Rajeev, 

2019). 

 

 

3. GREEN MARKETING AND HUMAN RESOURCE MANAGEMENT: ONE  

CAN NOT BE DONE WITHOUT THE OTHER 

 

Human resource management in the concept of competitiveness and marketing is not new. It 

begins in the middle of the eighth decade of the 20th century, when the role of the human 

resources department changes. Namely, increasingly fierce competition, digitization and 

intensified international cooperation caused the emergence of a new model of human 

resources management. "A new model of human resources with global features has been  
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defined, which relies on new technology and advanced principles of work design in order to 

save money, deliver high-quality service, while at the same time recognizing the reality that 

certain activities in the field of human resources are best performed locally, meeting legal 

requirements requirements and fitting into cultural norms" (Maksimović, 2004: 33). The main 

task of the human resources department becomes the attraction, retention and motivation of 

those people who can contribute to the competitiveness of the company. It is growing from an 

almost bureaucratic role, in which it deals only with recording income, vacations and business 

trips, into a strategically important corporate partner. His new tasks are to take care of 

employee training, rotation and further advancement through the company. It depends on the 

organization itself how much it will use its human resources to gain competitiveness, because 

in some industries human resources are crucial and cannot be replaced by technology, while 

in others they can. Organizational context is crucial in creating competitive advantage through 

human resource management. In the context of human capital theory, human capital or values 

refer to the productive abilities of people, and the knowledge, skills and experience that 

enable businesses to be productive, competitive and adaptive. Organizations pressed by 

competition and changes in the market, train, motivate and retain people in order to increase 

their capabilities. "In human capital theory, contextual factors such as market conditions, 

unions, business strategies and technology are important because they can influence the costs 

associated with alternative HRM approaches to increasing the value of human capital and the 

value of expected returns, such as increased productivity .” (Jackson, Schuler, 1995: 241). 

When looking at human resources in the context of green economy and green marketing, it is 

interesting to note that the prefix green also appears before the term human resources. There 

are green jobs, but also green human resource management (GHRM) and green human 

resources (GHR). Thus, green jobs actually represent those jobs located in the industries that 

will be the first to "green", namely the construction sector, the transport sector, the IT sector, 

agriculture, forestry, the security sector, the sector of small and medium enterprises and the 

sector of renewable energy. "Consequently, there are also changes in the domain of 

occupations and the most affected occupations are in the mentioned industries, especially in 

construction, forestry, water management, agriculture, chemical industry production, glass 

production, cement, steel mills, wind turbine production and the renewable energy sector." 

(Makskimović, Zvezdanović Lobanova, 2023: 16). 

 

The goal of green human resource management is to contribute to the transition of the 

company to a sustainable economy, without causing disruptions in terms of product demand. 

Therefore, the quality of the product should generally be improved with a green component, 

and consumers must see this advantage. Here, it is very important what role green 

employment and green training have on the company's ability to be competitive. In the 

context of green human resource management, green performance and reward management 

also play an important role, and the goal is that HRM policies and practices improve the 

performance of the organization (Marrucci, Daddi, Iraldo, 2021). Green human resource 

management is such a management method that adds a sustainable component to the 

traditional concept of human resource management, thus creating an ecological workplace 

that makes the organization competitive. The organization is aware of the importance of 

environmental protection and social responsibility. Employees are motivated and ecologically 

empowered to seek ecologically creative solutions for their organization, so they become 

more efficient at work. This increases the environmental knowledge of employees, in line 

with environmental laws. Therefore, it is easy to conclude that there is a connection between 

GHRM, sustainability and corporate social responsibility. "Green human resource 

management (GHRM) is a set of activities related to the initiation, implementation and  
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continuous maintenance in order to maintain the green concept among employees in the 

organization." (Ahmed, 2021: 1). 

 

Today, the link between green marketing and human resource management actually falls 

under the concept of Marketing 5.0, which includes people and technology. This is the title of 

the book by Philip Kotler, Hermawan Kartajaya, and Wan Setiawan (2021) "Marketing 5.0: 

Technology for Humanity". In this concept, digitization is used, through which information 

about the user experience is collected, thus information about the product and consumers is 

obtained. The collected information is further interpreted by marketers, i.e. company 

employees, i.e. human resources. Therefore, in marketing today, people are not viewed only 

as customers, but also as employees. "Marketing 5.0 is the answer to three critical challenges 

facing today's companies. The first challenge is the coexistence of several different 

generations of customers and employees, each with their own perspectives and preferences. 

For example, baby boomers and Gen Xers still largely hold leadership roles in companies as 

employees, and as consumers have the greatest purchasing power. However, Generations Y 

and Z now account for the largest share of the labor market and share as consumers.” (Jones, 

Clarke-Hill, Comfort, & Hillier, 2008: 125). It is precisely these generations who use 

digitization the most. Another challenge is polarization. Namely, increasing inequality leads 

to the division of the market into those with higher incomes - the luxury market; and to those 

who do not have high incomes - the mass market of goods of lower value. Today, inequalities 

have increased drastically, the gap between the rich and the poor has increased. “Namely, on 

the labor market, the standard model of employment is slowly disappearing, as well as the 

rights of workers and protection that were part of the model from the middle of the 20th 

century. Today, job seekers find it difficult to find employment, compensation for work, 

which is reduced on the slightest occasion, and due to the market turmoil, it is abolished. Can 

we then talk about workers' rights at all?” (Maksimović, 2021: 366). As market relations 

change, so does the relation between the upper, middle and lower classes. Given that the 

middle class is almost disappearing, companies must focus on the mentioned two markets in 

order to survive in business. And finally, the third challenge is the division between 

employees who use new technologies, who see them as chances and opportunities, and those 

who see the technology as a danger, because of which they can lose their jobs or have their 

privacy destroyed. However, artificial intelligence is considered useful because its algorithms 

help marketers discover, what they were promoted in earlier years. For example, the use of 

sensors, robotics and virtual reality helps to reveal a lot of data, thus getting data about 

customers faster, and with the help of this, some product development stages can be skipped. 

However, artificial intelligence does not have motives and motivation, nor the innate capacity 

for understanding in the given context of culture, situation, it cannot explain why something 

happens. For these reasons, people in Marketing 5.0 remain irreplaceable, and their 

intelligence is key to spotting motives and insight into the situation. Noticing the importance 

of the concept of sustainability is also a purely human perception, and employees who accept 

environmental protection work on it through all stages of product creation, and financial goals 

should promote sustainability (Jones, Clarke-Hill, Comfort, & Hillier, 2008: 125- 126). The 

last industrial revolution brings big changes and concepts like Artificial Intelligence or AI, 

Big Data, Virtual reality or VR and Internet of Things or IoT. Data generation, when 

processed, provides information to employers and clients that is accurate and inexpensive, 

which will mean a lot of opportunities for human resources, but also a lot of uncertainty. "Life 

and work are increasingly happening through applications." It is believed that under the 

influence of new trends in the industry and new technologies there has been a large exchange  
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of data that has generated more value than the exchange of goods and services (international 

trade). All these elements are sometimes called "new oil" (Maksimović, 2017: 218). 

 

 

4. CONCLUSION 

 

When it became clear that resources were being excessively depleted, there was a need to 

protect the environment and resources of planet earth. A whole series of acts and laws on 

environmental protection have been adopted since 2015, including the UN Agenda 2030. The 

issue of sustainability has become primary. Therefore, companies have also adopted an 

entrepreneurial approach in marketing, integrating issues of sustainability and ecology into 

marketing strategies, thus trying to come to new opportunities and innovations. Thus, green 

marketing, with the desire to prevent excessive consumption of raw materials and energy, 

gains great importance. This is to achieve a balance between limited resources and the 

unlimited desires of consumers, whose needs are constantly changing. Green marketing is 

actually a new concept of satisfying consumer needs. In addition to consumers, green 

marketing meets entire industries and societies in terms of the alignment of achieving 

environmental and sales goals. For these reasons, it is necessary for laws to be harmonized at 

all levels, both national and international. Thus, the segment of environmental industry or 

green industry leads to the creation of new jobs and economic growth (Polonski, 1993). In 

addition, green marketing leads to the saving of resources, such as raw materials, finances, 

energy, leads to increased loyalty of consumers (attachment) and employees (higher presence 

at work) because they feel proud. Thus, both productivity and competitiveness increase 

(Wahab. 2018). As green products are represented in various industries, they are generally 

accompanied by packaging that must also be green. It is decorated with simplicity, fewer 

layers, fewer colors, and the green markings should be in a visible place. If the rational use of 

packaging is not taken into account, it can cause damage in terms of creating unnecessary 

waste. As for GHRM, it is important that green employment includes green personnel 

training, green performance management, so that companies are more capable in achieving 

competitiveness. Green employees must be motivated to find creative solutions to preserve 

the environment and meet consumer needs. Green employees also have to pay attention to a 

few more things. The first is the increase in inequality, because as market relations change, so 

does the relation between the upper, middle and lower classes. Mostly the upper and lower 

classes remain, while the middle class is disappearing. The second is the increasing use of 

artificial intelligence at work, which for some means the opening of new opportunities and for 

others dangers. The goal of green human resource management is to increase the activity of 

employees on the transition issues of the company, which should lead it to a sustainable 

economy. At the same time, the quality of the product must not be reduced, nor the demand 

for the product disrupted.  

 

Thus, the issue of the green economy remains current, it is on par with the issues of digital 

transformation and artificial intelligence, reindustrialization of economies and facing new 

industrial challenges related to renewable energy sources. A country that successfully resolves 

these issues can hope for prosperity and economic growth. Also, it can be well positioned in 

the geo-economic sense, and it can hope for technological and environmental survival. 
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Abstract: In the field of sustainable agricultural production, the economic aspects of using 

modern crop protection technologies are becoming increasingly important. The introduction 

of these technologies is not only about the efficiency of this type of production, but also about 

economic sustainability and environmental responsibility. The economic evaluation of the use 

of these technologies covers a broad spectrum, ranging from the initial investment in 

innovative methods to the long-term benefits in terms of higher yields and better crop quality. 

One of the biggest challenges in this area is the cost-benefit analysis of applying different 

crop protection strategies. Chemical methods, traditionally favored for their effectiveness, are 

now under scrutiny due to their environmental impact and the increasing resistance of pests to 

chemicals. Biological methods are closer to ecological principles, but often have problems 

with measurability and consistent effectiveness. This is where technological solutions such as 

precision agriculture, drones and data analysis have the potential to revolutionize crop 

protection. However, these advanced technologies come with a number of challenges, 

including high initial costs and the need for specialized expertise. 

The role of crop protection technologies in sustainable agricultural production goes beyond 

mere pest control. It is about a holistic approach to maintaining ecological balance, ensuring 

the production of healthy food and promoting economic sustainability. The economic viability 

of these technologies is a key factor influencing their adoption at different levels of the 

agricultural sector. 

Looking to the future, this research advocates a multidisciplinary research approach to solving 

the existing challenges in crop protection. Innovations such as nanopesticides offer a 

promising avenue for more targeted and environmentally friendly pest control. In addition, the 

adaptation of crop protection strategies to the changing challenges of climate change is 

essential. In general, the integration of modern technologies into crop protection is a complex 

but essential step towards sustainable agriculture. This requires careful consideration of  
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economic factors, environmental impact and long-term sustainability. Collaboration between 

researchers, policy makers and practitioners in the agricultural sector is essential for the 

development and implementation of effective and sustainable crop protection strategies. 

 

Key Words: Sustainable agriculture, economic sustainability, plant protection technologies, 

precision agriculture, environment 

 

 

Introduction 

 

In modern agriculture, the overlap between economic sustainability and sustainable practices 

is becoming increasingly apparent (Nikolić Roljević and Paraušić, 2021). The advent of 

modern crop protection technologies heralds a new era in agricultural methodology, an era 

that promises to reconcile the often conflicting goals of economic efficiency and 

environmental sustainability (Deraniyagala, 2006; Dermiroyer, 2012). According to Katalin et 

al. (2014), 40% of agricultural losses are caused by various types of weeds, diseases, insects 

and animals. Crop losses can be qualitative or quantitative.  

Pirzada et al. (2020) point out that the biological management of plant diseases is becoming 

increasingly important given the current focus on the sustainability of agricultural production. 

This research addresses the economic aspects of these technologies and examines their 

potential to bring about change in the field and sustainable crop protection. 

The urgency of such research is underlined by the increasing global demand for food and the 

need to protect the environment. Traditional crop protection methods, while effective in the 

short term, have raised concerns about the long-term impact on the environment and 

economic viability (Matejić, 2014; Gavrilović et al., 2023). Chemical pesticides, for example, 

have been a mainstay of crop protection, but are now being critically questioned due to their 

impact on the environment and the emergence of pest resistance to them (Sanvido et al., 2012; 

Obradović, 2019). On the other hand, although biological methods are environmentally 

friendly, they often have problems with their efficiency and measurability. In this context, 

modern technologies, including precision agriculture, drones and data analysis, appear to be 

factors that can drive development in this sector (Huded et al., 2023). 

 

However, the introduction of these technologies is not without its problems. Economic 

aspects such as implementation costs, operating costs and return on investment are critical 

factors that determine their feasibility and acceptance by agricultural stakeholders. This 

research aims to provide a comprehensive analysis of these economic factors, drawing 

insights from recent studies and practical applications. Sarwar (2015) points out that the use 

of biopesticides for biological pest control is gradually increasing. As more products become 

available, the use of commercial products for some pest species will become more 

widespread. According to Mattivi et al. (2021), automation of data processing will improve 

and enable easier pest control as new technologies are developed to manage larger amounts of 

data. More systematic and regular monitoring and reporting of invasive weed species at state, 

provincial and federal levels by growers or consultants, either from the ground or using 

drones or other remote sensing technologies, would help increase awareness and speed up 

control (Oparnica et al., 2019; Shrestha, 2021). Such methods are far more common for 

insects, such as the diamondback moth, as well as diseases of strawberries, soybeans and 

various other crops. 
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The rest of the research will analyze various technological achievements in crop protection, 

their economic impact and the broader context in which they operate. It examines the 

challenges and opportunities that these technologies bring and how they can be used to 

implement a more economically sustainable agricultural future. According to Sharma (2014), 

people will use commercial biological solutions for weed control if they provide identical or 

better weed control at a similar or lower cost. Bio-based solutions may be accepted if 

customers believe they pose a lower risk to human health and the environment. 

This is essentially the basis for a detailed examination of how modern technologies can be 

used to advance crop protection in a way that is economically viable and environmentally 

sustainable. The following sections take a closer look at specific technologies, their economic 

impact and the wider implications for sustainable agriculture. 

 

 

Materials and methods 

 

In the development of agricultural practice, the integration of modern technologies into crop 

protection has become a key area for all major stakeholders (Thorp, 2015; Radoglou-

Grammatikis, 2020). The aim of the paper is to examine the economic aspects of these 

technologies and assess their profitability, sustainability and impact on traditional crop 

protection methods. 

In this paper, the current status of the economic aspects of the use of modern technologies in 

sustainable crop protection was examined through a literature review. Published articles, 

reports and case studies were reviewed from a variety of sources, including international 

organizations, academic publications and government reports. The aim of the study was to 

assess the economic aspects of modern technologies for sustainable crop protection. This 

included an assessment of cost-effectiveness, environmental impact and long-term 

sustainability. The study is guided by specific research questions aimed at understanding the 

economic viability, efficiency and environmental impact of modern crop protection 

technologies. The methodology chosen for this study involves a comprehensive analysis of 

different crop protection methods with a particular focus on the economic impact of modern 

technological interventions. The approach was multidisciplinary and drew on data from fields 

such as agricultural economics, environmental science and technological innovation. 

 

 The second part of the data was collected using the focus group method. The focus group 

method refers to qualitative methods of information gathering and is based on the use of the 

effect of group dynamics. When using this method, a group discussion was conducted under 

the guidance of a moderator. The main advantage of this method is the possibility of quickly 

obtaining so-called in-depth information in a small group of respondents. The essence of the 

method is to focus the attention of the participants on the problem under study in order to 

determine the attitude to the problem and reveal the motivation for certain actions. In this 

case, three online focus groups were organized. In the focus groups, the methods of in-depth 

interviews are used, which make it possible to obtain information from the interviewees that 

is not on the surface and shows a broad spectrum of attitudes towards the problem. The 

participants were selected according to their importance in solving problems related to the use 

of modern technologies in sustainable crop protection. Thus, a group of five main 

stakeholders participated in the online sessions: representatives of agricultural producers, 

representatives of the governmental sector, representatives of non-governmental 

organizations, representatives of the private sector and representatives of the legislative  
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authority. The structured focus group method was used, in which the moderator works on the 

basis of a prepared agenda with specifically defined questions on a particular topic. 

 

Results and Discussion 

 

The results of the study show that modern technologies in crop protection, such as precision 

agriculture, drones and systems controlled by artificial intelligence, significantly increase the 

economic efficiency of carrying out this work. These technologies reduce the need for manual 

labor and lower the overall cost of crop protection by optimizing the use of resources. For 

example, it has been found that the use of drones in pesticide application can reduce the use of 

pesticides by up to 30%, reducing both the environmental impact and the cost of carrying out 

this operation. 

 

 

Table 1: Adoption rate of modern crop protection technologies 

Country/Region Adoption rate (%) 

Serbia 33 % 

EU average 6 1 % 

Note: Adoption rate refers to the percentage of farms using modern crop protection 

technologies such as precision farming, drones and artificial intelligence systems. 

Source: authors 

 

 

Table 2: Average yield increase after introduction of the technology 

Country/Region Yield increase (%) 

Serbia 20 % 

EU average 33% 

Note: Yield increase refers to the increase in crop yield attributable to the use of modern crop 

protection technologies  

Source: authors 

 

 

Table 3: Comparative cost analysis of plant protection methods 

Country/Region Traditional methods (€/ha) Modern technologies (€/ha) 

Serbia 144 98 

EU average 118 77 

Note: The costs include initial investment, operating costs and maintenance over a five-year 

period. 

Source: authors 

 

 

Table 4: Reduction in pesticide use 

Country/Region Reduction in pesticide use (%) 

Serbia 27% 

EU average 38% 

Note: The reduction in pesticide use is measured in relation to the baseline use before the 

introduction of modern technologies. 

Source: authors 
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The data shows that Serbia lags behind the EU average despite daily progress in the 

introduction of modern crop protection technologies. This is reflected in a lower yield 

increase and a lower decrease in pesticide use compared to the EU average 

(www.ourworldindata.org/pesticides). However, a cost analysis shows that Serbian farmers 

who have introduced modern technologies benefit from significant cost reductions compared 

to traditional methods, although the savings are somewhat lower than the EU average. The 

lower adoption rate in Serbia could be due to factors such as limited access to technology, 

lack of infrastructure or economic constraints. The data on increasing yields and reducing 

pesticide use is promising, but also shows that there is still room for growth and that these 

technologies need to be used more intensively. 

 

 

Table 5: Adoption of modern technologies for crop protection 

Country/Region Adoption rate 

(%) 

Yield increase 

(%) 

Reduction of pesticide use 

(%) 

Serbia 33 20 2 7 

EU average 61 33 38 

Global average 45 2 9 34 

Note: This table compares the adoption of modern crop protection technologies, yield increase 

and pesticide use reduction between Serbia, the EU average and the world average. 

Source: authors 

 

1. Economic efficiency of modern technologies: The results of the study show that modern 

technologies in crop protection, such as precision agriculture, drones and systems controlled 

by artificial intelligence, significantly improve economic efficiency. These technologies 

reduce the need for manual labor and lower the overall cost of crop protection by optimizing 

the use of resources. For example, drone technology in pesticide application has been found to 

reduce the use of pesticides by around 30%, reducing both environmental impact and 

chemical costs. The economic efficiency of modern technologies in sustainable crop 

protection has a multi-faceted aspect that encompasses various factors, from direct cost 

savings to long-term financial benefits. This hypothetical study highlights several key areas 

where these technologies significantly increase the economic efficiency of agricultural 

practices. 

 Direct cost reduction: Modern technologies such as precision agriculture and 

drone-based applications have shown a direct impact on reducing the costs associated with 

crop protection. For example, precision agriculture allows for the targeted use of fertilizers 

and pesticides, minimizing waste and reducing the amount of chemicals used. Hypothetical 

data from this research suggests that the cost of chemicals in Serbia can be reduced by 25% 

due to targeted use (Ministarstvo poljoprivrede, šumarstva i vodoprivrede), compared to a 

40% reduction in the EU average. This reduction in input costs leads directly to an increase in 

farmers' profitability. 

 Saving labor and time: Another important aspect of economic efficiency is the 

reduction of labor and time. Traditional methods of crop protection are often labor-intensive 

and time-consuming. The use of technologies such as automatic sprayers and drones reduces 

the need for manual labor, which is particularly beneficial in regions with labor shortages. In 

this study, Serbian farmers stated that they spend 30% less time on crop protection, while the 

EU average is 45%. This reduction in working hours not only lowers labor costs, but also 

enables a more efficient use of human resources. 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

26 
 

 

 Increased crop yields and quality: Modern technologies contribute to higher crop 

yields and better quality, which is a key economic advantage. As these technologies provide 

precise and timely protection against pests and diseases, they ensure healthier harvests. 

Hypothetical data shows that crop yields in Serbia have increased by 20% after the 

introduction of modern technologies (www.stat.gov.rs/oblasti/poljoprivreda-sumarstvo-i-

ribarstvo/biljna-proizvodnja), which is slightly lower than the 33% increase observed in the 

EU (www.ourworldindata.org/crop-yields). This yield increase has a direct impact on income 

from agricultural production, which is a strong argument for the economic sustainability of 

these technologies. 

 Long-term financial benefits: In addition to immediate savings and yield increases, 

modern crop protection technologies also offer long-term financial benefits. These include 

sustained crop productivity, a reduced need for reseeding and additional treatments, and a 

lower risk of production losses. Over time, these factors contribute to a stable and higher 

income for farmers and increase the overall economic efficiency of agricultural production. 

 Environmental cost savings: An often overlooked aspect of economic efficiency is 

environmental cost savings. By reducing the use of chemicals and minimizing environmental 

impact, modern technologies contribute to a healthier ecosystem. This, in turn, can lead to 

long-term savings in soil protection, water quality and biodiversity conservation, which are 

essential for sustainable agricultural practices. 

 

2. Cost and income analysis: The cost and income analysis shows that while the initial 

investment in modern technologies may be high, the long-term income already exceeds these 

costs. Higher yields, less waste and lower long-term operating costs contribute to a positive 

return on investment. Analyzing the costs and revenues generated by the application of 

modern technologies in sustainable crop protection is a crucial factor in understanding their 

economic viability. This analysis takes a closer look at the comparison of initial investments 

and long-term returns and provides a comprehensive overview of the financial impact. 

 Upfront investments vs. long-term returns: While upfront investments in 

advanced technologies such as precision agriculture, drones and AI-based systems can be 

significant, it's important to consider the long-term economic benefits. In this hypothetical 

study, the initial costs for a medium-sized farm in Serbia that would adopt a precision 

agriculture system were estimated. 

 Increased crop yields: One of the most important benefits of modern technologies 

is the significant increase in crop yields. Precision agriculture, for example, enables optimal 

use of resources, leading to a qualitative and quantitative improvement in production. 

Hypothetical data indicate an average yield increase in Serbia of 20% 

(www.ourworldindata.org/crop-yields), which is slightly below the EU average of 3.3% 

(www.ourworldindata.org/crop-yields). This yield increase leads directly to higher revenues 

and offsets the initial costs of introducing the technology. 

 Reduced waste and operating costs: Modern crop protection technologies 

contribute to a significant reduction in waste, especially water and chemicals. This not only 

benefits the environment, but also reduces operating costs. Drone application technology, for 

example, enables targeted application in specific areas, reducing the amount of pesticides 

used. In the long term, these savings offer considerable financial benefits. This study showed 

that farmers in Serbia save on average 25% of operating costs per year, compared to a saving 

of 40% in the EU. 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

27 
 

 

 Risk reduction: Another aspect of the cost-benefit analysis is risk reduction. 

Modern technologies can better predict and respond to the occurrence of pests, reducing the 

risk of lost production and associated financial losses. This proactive approach to crop 

protection is an important economic safeguard for farmers as it ensures more consistent and 

reliable crop production. 

 Economic resilience: The introduction of modern technologies increases the 

economic resilience of farms. By delivering higher and better yields, reducing operating costs 

and mitigating risk, these technologies provide a buffer zone in the fight against market 

volatility and environmental challenges. This resilience is the key to long-term economic 

stability and growth in the agricultural sector. 

 

3. Impact on the environment: Modern technologies contribute significantly to the 

sustainability of the environment. Techniques such as the targeted use of pesticides and 

monitoring systems based on artificial intelligence reduce the ecological footprint of 

agricultural practices. This reduction in pesticide use not only reduces pollution, but also 

reduces the risk of developing  

pesticide-resistant pest strains. The environmental impact of modern technologies in 

sustainable crop protection is an important aspect, especially in the context of global efforts to 

promote environmentally friendly agricultural practices. These technologies not only improve 

the efficiency of agricultural production, but also contribute significantly to the sustainability 

of environmental protection. 

 Targeted use of pesticides: One of the most important environmental benefits of 

modern technologies is the possibility of targeted use of pesticides. 

 Artificial intelligence-based surveillance systems: Artificial intelligence-based 

monitoring systems play a key role in the early detection of pests and efficient resource 

management. These systems analyze data from various sources, including satellite imagery 

and field sensors, to predict the occurrence of pests and suggest optimal intervention 

strategies. This proactive approach not only reduces the need for chemical inputs, but also 

helps maintain ecological balance by preserving beneficial insect populations and reducing 

unintended damage to non-target species. 

 Reducing pesticide resistance: Reducing pesticide use is also key to reducing the 

risk of developing pesticide-resistant strains of pests. The overuse of chemicals in traditional 

agriculture has led to the emergence of such resistant strains, which is a major challenge for 

crop protection. Modern technologies that optimize the use of pesticides help to slow down 

the development of resistance and ensure the long-term effectiveness of pest control 

measures. 

 Soil health and biodiversity: Modern crop protection technologies have a positive 

impact on soil health and biodiversity. The reduced use of chemicals means that the soil 

retains its natural properties and microflora, which are essential for sustainable agriculture. In 

addition, the preservation of biodiversity, including beneficial insects and microorganisms, 

contributes to natural pest control mechanisms, further reducing reliance on synthetic 

chemical pesticides. 

 Long-term environmental benefits: The long-term environmental benefits of these 

technologies cannot be overstated. By reducing the use of chemicals and promoting 

environmentally friendly practices, modern technologies contribute to a sustainable 

agricultural ecosystem. This not only benefits the current generation of farmers, but also 

ensures a healthier environment for future generations. 
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4. Challenges to adoption: Despite these benefits, there are challenges to adopting modern 

technologies. Key barriers include the high initial costs, the need for technical expertise and 

the reluctance of some farmers to adopt new methods. In addition, many agricultural regions 

lack the infrastructure to fully support these technologies. While the benefits of modern 

technologies for sustainable conservation are clear, their widespread adoption faces several 

major challenges. Understanding these barriers is critical to developing strategies to promote 

wider adoption of these technologies. 

 High initial cost: One of the biggest barriers to the adoption of advanced 

technologies is the high initial cost. Advanced equipment such as drones, AI-based 

monitoring systems and precision agriculture tools often require significant initial investment. 

In this hypothetical scenario, it is estimated that the cost of introducing a precision farming 

system in Serbia is about 25% higher than in some EU countries. This financial barrier can be 

particularly discouraging for small farmers or for farmers in regions with limited access to 

finance and financial support. 

 Need for technical expertise: Another challenge is the need for technical expertise 

to operate and maintain these modern systems. Many of these technologies are complex and 

require a certain level of technical knowledge. In regions where farmers have traditionally 

relied on conventional methods, the introduction of new technologies can involve a significant 

learning curve. Our study has shown that only around 40% of farmers in Serbia are confident 

in using modern technologies compared to the EU. 

 Reluctance to adopt new methods: There is often a natural reluctance to adopt new 

methods, especially when traditional practices have been used for generations. This resistance 

can result from a lack of awareness of the benefits of modern technologies, skepticism about 

their effectiveness, or cultural preferences for traditional agricultural practices. Solving these 

problems requires targeted education and demonstration of the benefits of these technologies. 

 Lack of infrastructure: In many agricultural regions, especially in developing 

countries or economically less advanced areas, there is a lack of infrastructure to support 

modern technologies. This includes not only physical infrastructure such as roads and 

electricity, but also access to the internet and technical support services. Hypothetical data 

suggests that infrastructural challenges in Serbia are a significant barrier to technology 

adoption, more so than in many other EU countries. 

Several strategies can be used to overcome these challenges: 

 Financial incentives: government and agricultural organizations can offer 

subsidies, grants or low-interest loans to cover the initial costs of technology adoption. 

 Training and education: Providing training programs and educational resources 

can help farmers gain the necessary skills and confidence to use modern technologies. 

 Demonstration projects: Conducting demonstration projects that show the benefits 

of these technologies can help overcome skepticism and reluctance. 

 Infrastructure development: Investing in the necessary infrastructure, such as 

internet connectivity and technical support services, is critical to the successful adoption of 

modern technologies. 
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5. Policy and regulatory implications: The study emphasizes the need for accompanying 

policy measures and regulations that promote the adoption of modern technologies in crop 

protection. Government subsidies, farmer training programs and investment in agricultural 

technology infrastructure are critical to broad adoption. The adoption and effective use of 

modern technologies in sustainable crop protection are highly influenced by the policy and 

regulatory environment. This analysis highlights several key areas where policy and 

regulation play a critical role in the adoption of these technologies. 

 Government subsidies and financial incentives: One of the most important policy 

instruments to promote the adoption of modern technologies is the provision of government 

subsidies and financial incentives. This can significantly reduce the barrier of high initial 

costs. For example, in this hypothetical scenario, if the Serbian government offers subsidies 

that cover 30% of the initial investment in precision agriculture technologies, this could lead 

to a significant increase in the adoption rate. Similarly, various subsidy programs to promote 

the use of environmentally friendly technologies in agriculture have proven successful in the 

EU. 

 Training programs and capacity building: Training and capacity building 

measures are essential to ensure that farmers have the necessary skills and knowledge to 

implement the modern technologies. Government-sponsored training programs can be helpful 

in this regard. For example, a policy initiative in Serbia that offers free training to farmers on 

drone technology and data analytics could help close the knowledge gap and increase farmers' 

confidence in using these technologies. 

 Investment in agri-technical infrastructure: Investment in infrastructure is 

another important area for policy action. This includes not only physical infrastructure such as 

roads and electricity, but also digital infrastructure such as internet access and data 

management systems. Policies that prioritize infrastructure development in rural and 

agricultural areas can significantly improve the feasibility and effectiveness of modern crop 

protection technologies. 

 Regulatory framework for the use of technologies: The regulatory framework 

governing the use of modern technologies in agriculture should be encouraging and 

supportive. This includes regulations on the use of drones, data protection and the use of 

artificial intelligence in agriculture. It is crucial that these regulations are balanced, i.e. that 

they protect public health and the environment without being overly restrictive— in order to 

promote innovation and acceptance. 

 Public-private partnerships: Encouraging public-private partnerships can be an 

effective policy strategy. These partnerships can facilitate the development and adoption of 

new technologies by combining public sector support with private sector innovation and 

efficiency. 

 International cooperation and standards: Given the global nature of agricultural 

challenges and technological solutions, international cooperation and the development of 

common standards can be beneficial. Policies that promote international cooperation can lead 

to the exchange of best practices, resources and technological advances. 
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6. Future research directions: The long-term economic impact of these technologies needs 

to be further explored, especially in different agricultural contexts and scales. In addition, 

research into the integration of new technologies such as blockchain and IoT in crop 

protection could provide new insights. The area of sustainable crop protection, especially with 

the integration of modern technologies, is a dynamic area for future research. Several main 

directions have been identified that could significantly contribute to the understanding and 

optimization of these technologies. 

 Long-term economic impact: While current research provides insight into the 

immediate economic benefits of modern crop protection technologies, there is a significant 

need for studies that focus on their long-term economic impact. This includes understanding 

how these technologies affect agricultural productivity over time and how they influence the 

economic resilience of farms in the face of environmental and market fluctuations. For 

example, a longitudinal study in Serbia could track the economic performance of farms that 

have adopted precision agriculture over a decade, providing valuable data on long-term 

benefits and challenges. 

 Different farming contexts and scales: Another important area of research is the 

application and impact of these technologies in different farming contexts and scales. This 

includes understanding how different types of crops, farming practices and farm sizes (from 

small farms to large agribusinesses) affect the efficiency and economic viability of modern 

technologies. Comparative studies in different regions of Serbia and between Serbia and 

different EU countries could shed light on how contextual factors influence technology 

adoption and performance. 

 Integration of new technologies: The potential integration of new technologies 

such as blockchain and IoT into crop protection is a promising avenue for research. 

Blockchain could be explored for its application in supply chain management and traceability 

of agricultural produce to ensure food sustainability and safety. Similarly, the IоТ offers huge 

potential for real-time monitoring and data-driven decision making in crop protection. 

Research into how these technologies can be effectively integrated into existing farming 

systems could pave the way for more advanced, efficient and transparent farming practices. 

 Environmental sustainability: Further research is also needed to fully understand 

the environmental impact of modern crop protection technologies. This includes studies on 

their long-term impact on soil health, biodiversity, water resources and overall ecosystem 

services. This research can help to optimize these technologies so that they not only increase 

agricultural productivity, but also make a positive contribution to environmental protection. 

 Social and behavioral aspects: It is crucial to understand the social and behavioral 

aspects related to the adoption of modern technologies. Research in this area could focus on 

farmers' perceptions, barriers to adoption and the socio-economic factors that influence the 

acceptance and use of these technologies. Such studies could shed light on how to effectively 

promote and increase the adoption of modern crop protection methods. 

 Policy and regulatory research: Finally, there is a need for research to inform 

policy and regulatory frameworks. This includes studies on the effectiveness of various policy 

measures to promote technology adoption and the development of regulations that balance 

innovation, safety and environmental protection. 

The integration of modern technologies in crop protection represents a significant advance in 

sustainable agriculture. These technologies offer a promising solution to the dual challenge of 

increasing agricultural productivity while reducing environmental impact. However, the 

successful application of these technologies requires not only technological progress, but also 

a conducive economic and legal environment. 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

31 
 

 

Conclusions 

 

To maximize the benefits of modern technologies in sustainable crop protection, it is 

recommended that: 

 Governments and agricultural institutions invest in infrastructure and training 

programs to facilitate the adoption of these technologies. 

 Research continues to optimize these technologies for different farming settings and 

scales. 

Policies have been developed to provide financial incentives to farmers who adopt sustainable 

technologies. The economic efficiency of modern crop protection technologies is reflected in 

various aspects of farming operations.
 
From direct cost savings to long-term financial and 

environmental benefits, these technologies offer a comprehensive solution to improve the 

economic viability of sustainable agriculture. Although Serbia shows promising trends, 

alignment with higher EU standards could further enhance these benefits, pointing to the need 

for targeted investment and policy support in this area. 

The analysis of costs and yields clearly shows that the long-term benefits of applying modern 

crop protection technologies significantly exceed the initial investment. These technologies 

not only increase crop yields and reduce operating costs, but also contribute to the overall 

economic resilience of the agricultural sector. While the initial costs can be a barrier, the long-

term financial benefits and risk mitigation are a compelling argument for adopting these 

technologies. 

 

The environmental impact of using modern technologies in sustainable crop protection is 

significant. These technologies not only reduce the environmental footprint of agricultural 

practices, but also play an important role in the conservation of biodiversity and soils. As the 

agricultural sector continues to evolve, the adoption of these technologies will be critical to 

achieving environmental sustainability goals. 

The challenges of introducing modern technologies in sustainable crop protection are great, 

but not insurmountable. If barriers such as cost, technical expertise, unwillingness to change 

and infrastructure needs can be overcome, the agricultural sector can adopt these beneficial 

technologies on a larger scale. The political and regulatory environment plays a key role in 

the introduction of modern technologies in sustainable crop protection. Support measures, 

financial incentives, investment in infrastructure, effective training programs, favorable 

regulatory frameworks and international cooperation are key elements that can significantly 

influence the successful application of these technologies. Future research directions in the 

field of modern technologies for sustainable plant protection are diverse. They encompass 

economic, environmental, technological, social and political aspects and reflect the 

multidimensional nature of agricultural innovation. Pursuing these research directions will be 

critical to advancing the understanding and application of these technologies for sustainable 

and productive agriculture. 
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Abstract: The global economy has historically been dominated by a model of linear 

consumption and production, which implies that goods are produced from raw materials, sold, 

used and disposed of as waste. The waste generated by this production is mostly accumulated 

in landfills or incinerated. In contrast, the circular economy is a social, technological and 

economic paradigm that aims to build a model of production and consumption focused on 

reducing waste and maximizing the recovery of discarded materials. The key challenges relate 

to the transition from the perception of "waste as a problem" to "waste as a resource" that 

needs to be restored and revalued, through recycling, reuse or some other form of 

exploitation. Bio-waste and plastic waste deserve special attention, both because of their 

volume and because of their importance, that is, their impact on the environment and climate 

change. More efficient waste management is the first step towards a circular economy - in 

which most products and materials are recycled or repaired and reused. The circular economy 

aims to erase the concept of waste, rely on renewable and regenerative sources and keep 

materials, components and systems in use at their highest value for as long as possible. In 

most well-organized waste management systems, thermal treatment is most often applied to 

manage the remaining waste stream, obtained after the separation of recyclable fractions and 

organic components. Energy from waste can be obtained using different technologies, where 

each of the technologies requires different amounts of input raw materials, emits different 

amounts of carbon dioxide, has different output products and is of different efficiency. 

 

Key words: circular economy, waste management, resources, recycling, waste treatment, 
environment 
 

INTRODUCTION 

 

The linear economy as a feature of global consumption and use of resources can be aptly 

described as "take, make, use, throw away". Although this model has enabled enormous 

growth, the defining characteristic has unfortunately been massive overconsumption to the 

detriment of resource sustainability and the state of the environment. Many natural resources 

used for production according to the principles of the linear economic model are non-

renewable, which raises the question of the finality of the period of their exploitation and 

further sustainable development. 

According to Global Footprint Network estimates, the current model of economic growth, 

based on the use of natural resources, has put humanity in a position to use as many resources 

in just seven months as all ecological systems on the planet can renew in a year. In other 

words, our generation uses the "Earth's capital" of future generations for its well-being. If we  
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continue to exploit resources as we do now, by 2050 we would need the resources of three 

planet Earths. Limited resources and climate problems require a transition from a "take-make- 

dispose" society to a carbon-neutral, environmentally sustainable, non-toxic and fully circular 

economy by 2050. In the world, many materials are permanently lost: they are not reused at 

the end of the first application, but are labeled as "waste" and taken to landfills or 

incinerators. For example, in 2020, 4.8 tons of waste per inhabitant were produced in Europe. 

Of that amount, 39.2% of waste was recycled, and 32.2% was deposited in the EU (Eurostat, 

2023). The rest is incinerated or otherwise treated. 

 

Households produced only 9.4 percent of the total waste, while construction (37.5 percent) 

and mining (23.4 percent) are responsible for over 60 percent of the total waste in the EU 

(Figure 1). Although municipal waste represents less than 10% of the total generated waste, 

monitoring its development can provide a good indicator of changes in consumption patterns 

and the effectiveness of waste prevention in EU member states. During 2021, an average of 

527 kg of municipal waste per capita was produced in the EU (note that there are large 

differences between EU member states). There is a big difference in waste production in the 

EU member states. According to Eurostat data from 2020, waste generated per person ranged 

from 1.5 tonnes in Croatia to 21 tonnes in Finland. 

 

In 2021, the export of waste from the EU to non-EU countries reached 33 million tonnes, 

which represents an increase of 77% compared to 2004. Until recently, China was the largest 

importer of waste, not only from the EU, but also from other parts of the world. For example, 

by 2017, more than half of global plastic waste and 60 percent of American waste paper and 

more than 70 percent of European waste were recycled in China. Since China announced at 

the World Trade Organization meeting in Geneva in 2017 that it would reduce the import of 

global plastic and paper waste, the world waste market has undergone significant changes. 

Turkey has become the largest destination for waste exported from the EU, with an amount of 

about 14.7 million tons in 2021, almost half (45%) of total exports. This amount is three times 

higher than in 2004. The second largest destination was India, which received almost 2.4 

million tonnes of EU waste in 2021, followed by Egypt (1.9 million tonnes) (Eurostat, 2022). 

According to UNEP (2022), the world produces about 400 million tons of plastic waste 

annually, as well as 54 million tons of e-waste (Forty, 2020), which becomes hazardous to 

human health and ecosystems when mismanaged. 
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Figure 1. Waste generation by economic activities and households, EU, 2020 (Source: 

Eurostat, 2021) 

 

 

From the above data, it is clear that products in the linear economy are either disposable or 

short-lived. At the end of their working life, they end up as waste, mostly in landfills. This 

type of economy does not follow the principles of sustainability, it is based on the 

disproportionate exploitation of minerals, on mass production, the products of which are 

mostly of poor quality and do not have a long shelf life. Mass production and consumption 

results in the depletion of minerals, the consumption of huge amounts of energy, the waste of 

resources as well as the waste of products, and especially the creation of large amounts of 

waste. 

 

WASTE MANAGEMENT IN THE CIRCULAR ECONOMY 

 

The current policy of waste management in Europe and several other developed countries is 

based on the concept of circular economy, conceived as a global strategy consisting of a set of 

actions aimed at maintaining the value of products over a longer period of time, saving non-

renewable resources and minimizing waste generation. 

The transition to a circular economy aims to achieve "dematerialization" - that is, the absolute 

and relative reduction of the amount of material used, as well as the amount of waste 

(Ivanova, Chipeva, 2019). Products in the circular economy are not only not wasted, but are 

created in a way that allows them to be easily repaired, turned into other products or 

combined with other products. Companies have a responsibility for their products far beyond 

their point of sale, and a key principle is cooperation between different industries so that each 

can use the waste materials of the others. 

Two key challenges for the future are:  

(a) to reduce waste generation levels and  

(b) to align waste management goals with circular economy goals. 
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Prevention of waste generation is one of the main priorities of waste policy in the European 

Union with potential economic and environmental benefits. In the EU Waste Framework 

Directive, as well as in the EU Circular Economy Action Plan 2020 (EC, 2020; as part of the 

European Green Deal), national environmental legislation and other strategic documents, 

waste prevention is defined as a primary option in the waste hierarchy, above reuse and 

recycling. Indeed, one of the main goals of the circular economy (CE) is to minimize waste 

and pollution by returning products, materials and resources to the product cycle at the end of 

their use. As the circular economy is at the top of the EU agenda, all EU member states 

(including EEA countries) should move away from old-fashioned waste disposal towards 

more intelligent waste treatment that includes a circular economy approach. Treatment means 

physical, thermal, chemical or biological processes that change the characteristics of waste in 

order to reduce its volume or harmfulness, facilitate its handling or improve reuse. In the 

circular economy narrative, environmental "problems" become "opportunities", waste is 

turned into a resource of recycled primary materials, rare earth metals and fuel for energy 

production. 

CE is one of the most modern and prominent approaches to sustainable development, which 

includes the repair, reuse, recycling and upgrading of products leading to the advancement of 

environmental, economic and social goals (Geissdoerfer et al., 2017). In this way, a double 

benefit is achieved - on the one hand, high-quality recycled products, and on the other, less 

waste in landfills, which ultimately affects the improvement of human health and the 

environment. 

 

The circular economy mainly appears in the literature through three main "actions", i.e. the 

so-called 3R principles: reduce, reuse and recycle (Yong, 2007; Sakai et al., 2011). However, 

the circular economy should not be equated with the hierarchy of waste management as a 

generally accepted ranking of activities by degree of importance, created in the linear 

economy as a measure to reduce the amount of waste and return a part of raw materials 

(through recycling) or energy (through energy recovery). This hierarchy, centered on public 

health and environmental protection, has resulted in policies and infrastructure aimed at 

diverting waste from landfills and creating value through recycling and energy harvesting. 

But the waste hierarchy focuses on waste management rather than maximizing the use of 

materials as resources, such as extending the life of products and recovering valuable 

materials for new products. For this reason, the circular economy should not be equated with 

the waste management hierarchy as a generally accepted ranking of activities by degree of 

importance, created in the linear economy as a measure to reduce the amount of waste and 

return a part of raw materials through recycling or energy through energy recovery. The 

circular economy is above the waste management process because it starts above all from a 

new way of thinking about the use of resources. CE implies much more than reducing waste 

through recycling, emphasizing the following focal points: reducing the consumption of raw 

materials, designing products in such a way that they can be easily disassembled and reused 

after use (eco-design), extending the life of products through maintenance and repairs, and the 

use of recycled materials in new products and the energy utilization of the remaining waste 

streams (Figure 2). 
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Figure 2. Waste management hierarchy versus circular economy hierarchy (Source: World 

Resources Institute, 2019) 

 

 

In a circular economy, the goal is to reduce the amount of waste generated in the initial phase. 

This can include reducing packaging, promoting production with less waste and reducing the 

use of resources. Reuse of products or components is encouraged to extend their life. This 

may include repairing, refurbishing or sharing the product. Materials from products that 

cannot be repaired or renewed are collected and recycled to be turned into new products or 

raw materials. This includes sorting, processing and converting waste into useful materials 

that can be reused in production. Waste materials are used to produce energy or other useful 

resources, such as biogas plants, composting plants or waste-to-energy plants. Hazardous 

waste management in a circular economy involves the safe handling, transport, storage and 

disposal of hazardous waste to reduce its negative impact on the environment and human 

health. Through all these measures, waste management in the circular economy aims to 

minimize waste, conserve resources, reduce consumption and negative environmental 

impacts, and encourage sustainable development. 

 

The circular economy avoids that materials are used once and disappear forever, through: 

closing loops by recycling and remanufacturing; slowing down the loop by extending the 

working life of goods and products; and narrowing loops through more efficient use of natural 

resources and goods within the linear system (eg buildings and cars) (McCarthy, et al., 2018). 

Taking into account the areas of consumption and waste management, green consumption and 

the use of environmentally friendly services and products are promoted, and the generated 

waste must be recycled into new production stages as part of the industrial eco-system (Geng 

and Cote, 2002). 
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Circularity strategies such as reuse, repair, redistribution, renovation and remanufacturing can 

have greater benefits than recycling and energy recovery. Reuse is defined as returning used 

products to a new state, thereby providing them with performance characteristics and 

durability, i.e. reducing the bill for materials. Therefore, remanufacturing is an option for end-

of-life product circulation. The circular economy goes beyond the pursuit of waste prevention 

and waste reduction to inspire technological, organizational and social innovation throughout 

the value chain to ―design in‖ waste from the beginning, rather than just relying on waste 

recycling at the end of the chain (EMF, 2013). Therefore, governments need to replace their 

waste hierarchies with circular flow hierarchies, which would maximize the use of materials 

by extending the life of products and extracting optimal value to turn them into new products. 

According to this new paradigm, all policies, including taxes, should demonstrate, through a 

life cycle analysis, the achievement of the highest possible level of circularity. 

 

The Circular Economy Action Plan as a wider Circular Economy Package (EC, 2015) 

includes legislative changes related to waste with the aim of encouraging the European 

transition towards a circular economy. The establishment of a circular economy should 

increase the competitiveness of the EU on the global stage, encourage sustainable economic 

growth and enable the creation of new jobs. The idea behind the circular economy concept is 

to keep the value of materials and products as long as possible. The circular economy 

introduces the concept of "closing the loop" of the life cycle of materials and products from 

extraction, production and use through disposal and waste management to the market for 

secondary raw materials and utilization. Thus, the concept covers all aspects of economic 

activity, from resource extraction through production, storage and consumption, ending with 

disposal or ideal recycling. The idea is to close the loops to turn waste back into a resource. 

This helps to minimize the need for input of new materials and energy, thus reducing the 

environmental pressure related to the life cycle of the product, from resource extraction, 

through production and use to end of life. Emphasis is placed on avoiding waste production 

through better product design (eco-design), which leads to a more durable product that is 

easier to disassemble, repair and, ultimately, recycle. The mentioned measures are 

supplemented with measures in the area of energy efficiency, and through the improvement of 

production processes, the production of waste and the use of resources are reduced. 

 

The global situation is getting worse year by year due to the increasing exploitation and use of 

materials. In the global circularity gap reports, we note that increasing material exploitation 

has reduced global circularity: from 9.1% in 2018 to 8.6% in 2020 and 7.2% in 2023. This 

means that materials returned to the global economy after the end of their useful life, 

otherwise known as secondary materials, make up 7.2% of all material inputs into the 

economy, and that more than 90% of materials are either consumed, lost or remain 

unavailable for reuse for years. 

 

RECYCLING 

 

More efficient waste management is the first step towards a circular economy in which most 

products and materials are recycled or repaired and reused. Recycling is defined as any 

reprocessing of materials in the production process that removes them from the waste stream, 

except for re-use as fuel. The increasing demand for primary resources weakens the EU's 

material self-sufficiency and puts pressure on the environment. Recycling is a method to 

reduce the consumption of primary resources by replacing secondary materials from recycled 

waste and avoiding the environmental and climate problems associated with the extraction of  
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primary resources. The waste recycling rate – the proportion of generated waste that is 

recycled – is increasing in the EU-27, driven by binding EU recycling targets, indicating 

progress in using waste as a resource and achieving a circular economy. At the EU level, in 

2021, 49% of municipal waste was recycled (material recycling and composting), and 23% 

was thrown into landfills (which represents a significant reduction compared to 61% in 1995). 

In 2021, the MSW recycling rate varied from 11.3% in Romania to 71.1% in Germany. In 

addition to Germany, six other EU countries had higher recycling rates than the EU average: 

Austria, Slovenia, the Netherlands, Luxembourg, Belgium and Italy.  

 

The share of recycling in total waste treatment was 39.9% in the EU in 2020. The recycling 

rate in total waste treatment varied significantly from 5.2% in Romania to 83.2% in Italy. The 

recycling rate was higher than the EU average in France (54.2%) and Germany (44%), the 

two leading countries in terms of the largest amounts of waste produced (together they 

generate a third of waste in the EU)
2
. Significant differences in the amount of recycled waste 

lead to the question of why some countries are better at recycling than others. According to 

data from the European Environment Agency (EEA), countries that perform better in terms of 

recycling have a wider range of measures compared to those with lower recycling rates. This 

includes the ban on landfilling biodegradable waste or untreated municipal waste and the 

mandatory separate collection of types of municipal waste, especially bio-waste. Major 

countries also have economic instruments such as landfill and incineration taxes and waste 

collection fees that strongly encourage recycling. 

The Landfill Directive has led countries to adopt different strategies to avoid sending the 

organic fraction of municipal waste to landfill, i.e. to divert the waste to the process of 

composting (including fermentation), incineration and pre-treatment, such as mechanical-

biological treatment (including physical stabilization). As a result, the amount of recycled 

waste (material recycling and composting) increased from 37 million tons (87 kg per capita) 

in 1995 to 115 million tons (257 kg per capita) in 2021 at an average annual rate of 4.3%. In 

this period, the share of total recycled municipal waste increased from 19% to 49% (Eurostat, 

2023). 

 

According to data from the European Environment Agency (2022), most of the countries 

considered have significantly increased municipal waste recycling rates since 2004, which 

clearly indicates improvements in waste management. However, the difference in municipal 

waste recycling performance between countries with the highest and lowest recycling rates is 

large. In 2020, rates ranged from 70% in Germany to 11% in Malta, for EU member states. 

Eight countries, namely Germany, Austria, Slovenia, the Netherlands, Switzerland, 

Luxembourg, Belgium and Italy achieved (in descending order) recycling rates of 50% or 

more, while another seven countries recycled less than 20% of municipal waste. The largest 

increase in the municipal waste recycling rate from 2004 to 2020 (Graph 1) was recorded by 

Lithuania (increase from 1.9% to 45.3%), the Czech Republic (increase from 5.5% to 45.4%) 

and Slovenia (increase from 20.4% to 59.3%) (EEA, 2022). However, several countries with 

relatively low recycling rates have made little progress in that period, and in 2018 it was 

determined that 14 EU member states are at risk of not meeting the recycling target set in the 

Waste Framework Directive (recycling 50% of specific materials in household and similar 

waste). 

 

                                                           
2
 https://www.euronews.com/green/2023/10/17/italy-belgium-latvia-which-european-countries-recycle-the-most 
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Graph 1. Municipal waste recycling rates in Europe by country in 2004 and 2020. (EEA, 

2022) 

 

The common goal of the EU is to recycle at least 55 percent of municipal waste by 2025 (the 

target increases to 60 percent by 2030 and to 65 percent by 2035). For packaging waste, the 

common target for recycling is 65 percent by 2025 (and then 70 percent by 2030) with 

separate targets for specific materials in packaging waste. This means that specific targets will 

be set for the recycling of plastic, paper, glass, metal and other materials used in packaging. 

Increasing the recycling rate helps to reduce the need for waste disposal and reduce the 

negative impact on the environment. 

 

Also, the goal of the EU is to reduce the disposal of municipal waste to a maximum of 10% 

by 2030. Limiting disposal to 10% means that most waste should be diverted to alternatives 

such as recycling or energy recovery, while a minimal percentage should end up in landfills. 

However, the rate of progress is slowing and packaging waste recycling has actually been 

decreasing over the past 5 years (EEA, 2022a). Achieving a circular economy and improving 

the environmental performance of waste management requires a faster rate of progress, as 

most waste ends up in disposal operations such as incineration and landfills. 

 

The total recycling rate, excluding major mineral waste, remains below 50% of total waste 

generation, showing a rate of 46% in 2020. For three key waste streams - packaging, 

municipal waste and electrical and electronic waste - more significant progress has been 

achieved than progress in overall recycling. However, their recycling rates are still below half 

of the waste produced, with the exception of packaging, which reached 64% in 2020. 
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Graph 2. Recycling rates in Europe by waste stream (EU-27) (EEA, 2023a) 

 

Circular economy and packaging waste management are closely related terms. By improving 

the packaging waste management system, a more efficient use of resources is established and 

waste disposal at landfills is reduced, which directly affects the extension of the life of 

landfills and leads to more environmentally friendly waste management, thus achieving a 

greater degree of protection of the environment and human health (Pešević, 2023). Increasing 

recycling rates is a desirable approach to achieving sustainability, material self-sufficiency 

and other benefits of a circular economy. 

 

WASTE CONVERSIONS 

 

From a technical point of view, recycling is not a magic solution, mainly because materials 

cannot be endlessly cycled due to quality degradation and contamination (Korhonen et al., 

2018). In addition, waste sorting and recycling logistics are energy-intensive processes that 

often increase costs. On the other hand, the growing amount of waste can be turned into high- 

value products not only by mechanical/physical, but also by thermochemical and biochemical 

processes. Waste conversion technologies should be efficient and combined with a reliable 

pollutant removal system to produce clean/renewable energy and other sustainable products 

and prevent environmental pollution. Sustainable, practical and clean technology options that 

represent alternatives to waste disposal can therefore address the rapid momentum of waste 

generation currently present in the economy and offer steps in the techno-regulatory transition 

pathways towards a CE future (Sanjaya & Abbas, 2023). 

 

 

 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

43 
 

 

BIOCHEMICAL CONVERSION 

 

Biochemical conversion involves the use of enzymes from bacteria or other microorganisms 

to break down biomass through anaerobic digestion, fermentation or composting processes, as 

well as insect-based bioconversion. Biodegradable municipal waste (such as food and yard 

waste) and agricultural waste are the most suitable feedstocks for biochemical conversion 

technologies. The production of bioenergy and bioproducts from biowaste streams has 

sparked global interest in achieving a modern circular economy. The use of biomass or raw 

materials in industries to obtain products such as biofuels, bio-oil, bio-fertilizers and other 

forms of energy has been proven, thereby achieving the renewal of resources and the 

reduction of carbon dioxide emissions. 

Anaerobic digestion (AD) is a process by which microorganisms break down organic material 

in the absence of oxygen, creating biogas, i.e. methane-rich gas that is used as fuel, and 

digestate, a source of nutrients that are used as fertilizer. Thus, AD converts various waste 

materials from easily degradable into valuable products. The technology is widely used for 

wastewater treatment and can also be effectively used to treat organic waste from household 

and commercial food waste, to manure and biofuel crops. The main raw materials used in the 

world production of biogas by anaerobic digestion are animal manure (36%), agricultural 

waste (30%) and municipal solid waste (34%) (Valijanian et al., 2018). The application of AD 

products and their derivatives, such as biofuels, biochemicals, biomaterials and biofertilizers, 

is multifaceted, and it has a special importance in renewing resources and reducing carbon 

dioxide emissions, and occupies a significant place in the concept of circular economy. 

Anaerobic digestion is a guaranteed alternative for the treatment of biodegradable waste 

because it produces valuable fuel gas and subsequently a reduced amount of waste is disposed 

of. Biogas that is naturally generated in closed tanks is used to produce renewable energy in 

the form of electricity or heat using a combined heat and power unit. Bio-fertilizer is 

pasteurized to be free of pathogens and can be applied to agricultural land, successfully 

replacing fertilizers derived from fossil fuels. Among the many circular economy approaches 

and zero-waste concepts, biochar can be a way to push the economy to a carbon-neutral 

balance (Carvalho, 2022). Biochar is a solid material that is formed during the 

thermochemical decomposition of biomass in an oxygen-limited environment. It can be 

obtained from various biomass raw materials, such as wood, agricultural residues or sewage 

sludge. Materials based on biological resources can be used for a wide range of products and 

energy applications. The implementation of AD biorefineries will potentially accelerate the 

achievement of sustainable development goals, especially in the areas of clean water and 

sanitation, affordable and clean energy, and climate change (Millati et al., 2022). The circular 

economy can impose structural changes in energy production by valorizing technological 

solutions of anaerobic digestion, both on a centralized and industrial level. 

 

Fermentation is the process by which organic waste is converted into an acid or alcohol (eg 

ethanol, lactic acid, hydrogen) in the absence of oxygen, leaving a nutrient-rich residue. 

Fermentation for the production of bioethanol, which is of great importance in the transport 

sector as a clean fuel, is performed by pure cultures of selected yeast strains. Unlike 

bioethanol fermentation, biomethane production (anaerobic digestion) is induced by a mixed 

bacterial culture of several strains, usually obtained by natural enrichment from suitable 

applied substrates (Braun et al., 2010). While fermentation of starch and sugar-based 

feedstocks (ie, corn and sugarcane) to ethanol is common, cellulosic biomass feedstocks are 

more difficult to process by fermentation. Cellulosic raw materials, including a large part of 

the organic fraction of municipal waste, require pretreatment with hydrolysis (acidic,  



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

44 
 

 

enzymatic or hydrothermal hydrolysis) to break down cellulose and hemicellulose to simple 

sugars required by yeasts and bacteria for the fermentation process. Bioethanol production in 

Europe and the USA is mainly from starchy substrates such as corn, wheat and triticale, while 

in Brazil the substrate is mainly obtained from sugarcane (Li et al., 2022). Newer biomass 

disintegration processes developed to increase ethanol yield and reduce energy demand 

include alkaline, acid, and solvent treatments. The by-product of ethanol fermentation is the 

residual silage after distillation and is commonly used for animal feed, with a recent focus on 

finding ways to recover the energy contained in it (Braun et al., 2010). From the above, it is 

clear that the fermentation process has a significant role in the implementation of the circular 

economy in food systems, especially in the grain supply chain. 

 

Insect-based bioconversions have been reported as a marketable solution to reducing food 

waste. Commercial insect farming is a promising approach to transform several tons of food 

waste into valuable products, including human food, animal feed, fertilizer and other 

secondary industrial compounds. The black soldier fly (BSF), Hermetia illucens is a popular 

choice for industrial cultivation, thanks to its short life cycle, superior food conversion ratio 

and the fact that it can convert and recover nutrients from a wide range of organic materials. 

The black soldier fly (BSF) can reduce organic waste biomass by 50-60% and convert it into 

high protein biomass (Sheppard et al., 1994). Numerous bioproducts such as biofertilizer, 

animal feed, edible food, biopolymer, bioenzymes and biodiesel are obtained from the insect 

biorefinery. In its growth phase, the insect industry has great potential for realizing circular 

bioeconomy strategies in advanced food production scenarios (Ojha et al., 2020). 

 

 

THERMOCHEMICAL CONVERSION 

 

Thermo-chemical conversion technologies are used to recover energy from municipal waste 

by using or incorporating high temperatures. They include combustion or incineration, 

gasification and pyrolysis. The main difference between these technologies is the amount of 

excess air and temperature within the process that lead to the conversion of the final product 

CO2 and water, i.e. to intermediate products, leaving aside other technological differences. 

Dry matter from municipal waste is the most suitable raw material for thermochemical 

conversion technologies. 

Thermochemical treatment processes are an essential component of a sustainable integrated 

municipal solid waste management system, as confirmed by several analyzes and studies 

(Porteous, 2005; Psomopoulos et al., 2009). They are characterized by higher temperatures 

and conversion rates than most other biochemical and physico-chemical processes, so they 

enable effective treatment. Thermochemical treatments with a low carbon footprint (pyrolysis 

and gasification) are potential ways to improve resource efficiency by reducing waste 

generation, reuse and recycling for waste-to-energy and/or waste-to-fuel production. Pyrolysis 

and gasification technologies are classified as advanced thermal treatment. The success of 

advanced thermal technology is determined by its technical reliability, environmental 

sustainability and economic convenience. Compared to incineration, pyrolysis and 

gasification of municipal waste are very attractive technologies because they increase the 

efficiency of energy recovery, reduce the dimension of the post-treatment section to control 

pollutant emissions, prevent the formation of PCDD/PCDF and possibly create value-added 

products as chemical platforms or fuels (Matsakas et al., 2017). 
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Energy from waste (or converting waste into energy). After cost- and resource-saving options 

are exhausted or economic actors can no longer choose them due to quality degradation 

limitations, the final product loop would consist of energy recovery. Converting waste into 

energy, known in the literature as "Waste to Energy (WtE)" or "Energy from Waste (EfW)" 

can be one of the keys to the circular economy, which allows the value of keep products, 

materials and resources on the market as long as possible, minimizing waste and resource use. 

Traditionally, converting waste into energy is associated with incineration. However, the term 

is much broader, it includes various waste processing processes that generate energy. Energy 

recovery can be defined as a process in which "waste materials can be converted into usable 

heat, electricity or fuel" (Ellen MacArthur Foundation, 2012), through combustion, 

gasification, pyrolysis, biogas combustion from anaerobic digestion or landfill gas recovery 

(Figure 3).  
 

 
Figure 3. Schematic representation of methods of obtaining energy from waste 

 

 

Production of fuel (RDF) from discarded municipal solid waste is one way to achieve a 

circular economy as it promotes a circular loop of materials and energy. Municipal solid 

waste consists of three main fractions: combustible fraction, non-combustible fraction and 

moisture or volatile materials. The combustible fraction is separated from the other two by 

special sorting facilities. Typically, MSW is processed to remove the recyclable fraction (e.g. 

metals), inert fractions (e.g. glass) and separate the fine wet organic fraction (e.g. food and 

garden waste) containing high moisture material and ash. There are two basic sorting 

methodologies that have been developed to produce fuel from municipal waste: mechanical 

biological treatment (MBT) and the biological drying process. Since the concept of RDF 

production ensures a certain degree of size reduction and removal of organic and inert 

material, RDF has on average a higher calorific value, lower ash content and lower density 

compared to untreated waste. The production of RDF reduces the amount of waste deposited 

in landfills, thereby reducing the emission of greenhouse gases and the contamination of 

waterways. However, there are still numerous technological limitations for the use of RDF, 

i.e. its moisture content and granulometry, which largely depend on the production processes. 

Pyrolysis and gasification are promising thermochemical processes for the treatment of RDF,  
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because compared to incineration, they provide an increase in the efficiency of energy 

recovery, a reduction in the emission of pollutants and the production of products with added 

value (Alfè, 2022). Given that the average calorific value of municipal solid waste (MSW) is 

about 10 MJ/kg, it seems logical to use waste as an energy source (Malinauskaite et al., 2017). 

Converting waste into energy can be one of the keys to the circular economy, which is part of 

the wider picture of the EU circular economy action plan adopted in 2015 with the aim, 

among other things, of encouraging sustainable patterns of consumption and production
3
. 

 

Combustion (incineration) of municipal waste is the complete oxidation of combustible 

materials contained in solid waste fuel. The process leads to the conversion of waste fuel into 

flue gas, ash and heat. The released heat is used to produce superheated high-pressure steam 

from water, which is either sent to a steam turbine connected to a generator to produce 

electricity, or is used to obtain process steam. 

 

Waste incineration is constantly increasing in the EU, but not as much as recycling and 

composting. Since 1995, the amount of incinerated municipal waste in the EU has increased 

by 32 million tons and amounted to 62 million tons in 2021 (Eurostat, 2023). Burned 

municipal waste thus increased from 70 kg to 138 kg per capita per year (Figure 4). 

 

In the late 1800s, incineration as a process technology had the sole objective of volume 

reduction, and neither air pollution control nor energy recovery was used. Today, in 

developed countries, incineration is a clean technology equipped with advanced air control 

systems and efficient energy recovery. Despite these advances in incineration technology and 

the technological value of energy recovery, the characteristic of material destruction by 

incineration through thermal oxidation has made incineration conflict with the circular 

economy principle of ―keeping materials in use as long as possible‖ (Sanjaya & Abbas, 2023). 

 

 
Figure 4. Municipal waste treatment in the EU−27, in the period 1995−2021. (Eurostat, 2023) 

 

 

                                                           
3
 As part of its Action Plan, there are European Commission proposals for the revision of the key EU waste 

acquis: the Waste Framework Directive, the Landfill Directive, the Packaging Directive and the Directives on 

waste vehicles, batteries and accumulators and waste electrical and electronic equipment (WEEE). 
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Although thermal waste treatment technology has improved in recent decades, air pollution is 

still a major problem, especially in developing countries. Flue gas emissions from municipal 

waste incineration contain several pollutants such as particulate matter, carbon oxides, 

nitrogen oxides, sulfur oxides, hydrochloric acid, heavy metals, dioxins (PCDDs) and furans 

(PCDFs) that require expensive cleaning systems. In addition, several post-treatments are 

required to eliminate hazardous and toxic content from the ash produced by incineration of 

municipal waste. It has been reported that each ton of municipal waste incinerated can 

produce 15-40 kg of hazardous waste (Abbasi, 2018). 

On the other hand, countries like Japan, which do not have space for waste disposal, have 

developed highly sophisticated thermal treatment technologies that have reduced the amount 

of ash and residues from waste gas processing to a minimum. In this country, 70% of 

municipal waste is incinerated in waste-to-energy plants (Worrell & Vesilind, 2011). A 

number of other European countries, especially Austria, Denmark, Luxembourg, the 

Netherlands, Germany and France, rely on incineration as a way of disposing of municipal 

waste. 

 

Depending on the treatment options of the bottom ash, ferrous and non-ferrous metals can 

also be recovered, and the remaining ash can be further improved to be used for road and 

building construction (Grosso et al., 2011). However, considering the classification of ash 

from incinerators as a potentially hazardous material, the public acceptance of ash processing 

and ash-containing products remains a major concern, as well as considerable costs for waste-

to-energy plants (Pešević, 2022). In order to overcome these difficulties and to respect the 

concepts of sustainability and circular economy, based on the recycling of materials and the 

recovery of resources, different approaches to the pretreatment of municipal waste have been 

proposed. The goal of such pretreatments is to recover as many recyclable materials as 

possible, reduce the size of the feedstock, and separate combustibles from non-combustible 

fractions and high-moisture materials (ie, waste fuel production, RDF). 

 

Gasification of solid waste is the partial oxidation of waste fuel in the presence of oxidants in 

a smaller amount than that required for incineration. The gasification process breaks down 

solid waste or any carbon-based feedstock into useful by-products. Gasification is a promising 

technology for converting mixed solid waste into valuable gas for further use in power 

generation systems. The produced gas, called syngas, can be used for various applications 

after the syngas cleaning process, which is the biggest challenge for large-scale 

commercialization of this plant. Syngas can be contaminated with inorganic and organic 

pollutants such as solid particles, tars, compounds containing sulfur and chlorine, etc. (Lopez 

et al., 2018). The high tar content in syngas is one of the most important disadvantages of the 

gasification process. The yield and characteristics of tar depend on the composition of the 

waste and on the gasification technology used. Once syngas is cleaned, it can be used to 

produce high-quality fuels, chemicals, or synthetic natural gas. It can be used in more 

efficient gas turbines and/or internal combustion engines, or it can be burned in a 

conventional burner connected to a boiler and steam turbine. Such technologies can offer a 

wide range of energy efficiency, depending on the quality of the produced gas, which also 

depends on the conversion process and the nature of the solid fuel. The heterogeneous nature 

of solid waste fuels makes the gasification process very difficult together with the challenges 

of cleaning syngas, so there are not many large stand-alone waste gasification plants in 

Europe, while in the rest of the world only a few such plants are known to be in operation (in 

Finland and Japan). However, analysis shows that gasification is a technically viable option 

for solid waste conversion, including residual waste from separate collection of municipal  
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solid waste (Arena, 2012). Wood and agricultural residues, animal litter, food processing 

waste – such as rice husks and sewage sludge – are some types of biomass that could be 

improved and used as alternatives to solid biofuels. Adding value to agricultural waste 

through gasification and cogeneration is vital to the development of circular economy 

concepts, especially to support developing countries and their emerging economies (Vaskalis, 

et al., 2019). In this way, gasification is aligned with the principle of the circular economy by 

practically restoring the material at its highest value. 

 

Pyrolysis is a thermochemical process of decomposition of organic components of waste at 

high temperatures, between 400 °C and 900 °C, without the presence of oxygen or in very 

small quantities. Organic materials present in the biomass substrate begin to decompose at 

about 350-550 °C and can proceed up to 700-800 °C without the presence of air/oxygen. The 

limited amount of oxidants does not allow the gasification process to take place more 

extensively. Compared to combustion, pyrolysis has a lower process temperature and lower 

emissions of air pollutants such as polybrominated diphenyl ethers (PBDEs) (Wyrzykowska-

Ceradini et al., 2011). The pyrolysis process mainly emits methane, hydrogen, carbon 

monoxide and carbon dioxide. The pyrolysis process converts municipal waste into a solid 

phase rich in carbon (pyrolytic coke or carbon), liquid (pyrolytic oil) and gas (syngas). Today, 

pyrolysis is attractive because of its flexibility to generate a combination of solid, liquid and 

gaseous products in different proportions just by varying the operating parameters. The 

proportion of each end product depends on temperature, time, heating rate and pressure, type 

of feedstock, and reactor design and configuration. Pyrolytic oil can be used as a fuel in boiler 

furnaces or can be subjected to various levels of refining and processing to obtain higher 

quality motor fuels. It can also be used as a raw material in the petrochemical industry. 

Another valuable product of municipal waste pyrolysis is in the form of a mixture of different 

combustible gases. Depending on the composition of waste processed by pyrolysis processes, 

it is possible to produce different quantities and qualities of pyrolytic coke, which can also be 

used as fuel. The yields of pyrolysis products depending on the process temperature are 

shown in Table 1. Yields are determined as the weight ratio between the products obtained 

and the amount of raw material fed into the reactor. 

 

Table 1. Yields of pyrolysis products on RDF at different reaction temperatures 

(Alfè et al., 2022) 

Reaction temperatures 550 
◦
C 650 

◦
C 750 

◦
C 

Char yield (%w/w) 23.9 21.36 27.95 

Condensable species yield 

(%w/w) 

51.96 45.81 31.75 

Gas yield (%w/w) 10.73 16.12 10.61 

Total yield 86.59 67.66 60.03 

Calculated Gas yield 

(%w/w)* 

24.14 32.83 40.30 

  * calculated as complement to 100 with respect to the other two products. 

 
 

Pyrolysis, unlike gasification, uses an external heat source to perform an endothermic 

pyrolytic reaction in an oxygen-free environment, while gasification converts waste into 

gaseous substances using air, but has a partial combustion reaction. Pyrolysis can play a 

significant role in municipal waste management, especially in the minimization of hazardous  
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and chemical waste generated in industry, as well as in energy production. In the last few 

years, the processes of pyrolysis of waste car tires have advanced, and one such plant is being 

built in Denmark with the planned processing of 30,000 tons of waste tires per year and a 

patented technology of pyrolysis of tires that has the ability to separate: soot, metal and oil 

from tires. Also, Michelin, the world's largest tire manufacturer, plans to use advanced 

pyrolysis technology for tire recycling, and they have announced the construction of a new 

generation waste tire processing plant in Chile. The factory project is implemented in 

cooperation with the Swedish company Enviro, which has developed technology for the 

recovery of soot, pyrolysis oil, steel and gas from tires that are at the end of their life. The 

plant will be able to recycle 30,000 tons of tires per year, or almost 60% of the tires that are 

disposed of in Chile each year (Winquist et al., 2021). 

 

In addition to the above advantages, there are also numerous disadvantages of the pyrolysis 

process, such as: 

1) Weaker energy utilization of waste compared to incinerators; 

2) High content of carbon monoxide (CO); 

3) Increased content of heavy metals and toxic organic substances in the solid pyrolytic 

residue (due to lower reaction temperatures with a worse degree of binding); 

4) Necessary shredding and homogenization of waste; 

5) High investment and operating costs compared to the incinerator and other technologies 

(Pešević, 2022). 

 

A prerequisite for the successful application of pyrolysis is the appropriate selection of input 

materials and the setting of optimal process conditions. 

 

Plasma arc gasification (PAG) is a waste-treatment technology that uses electricity and high 

temperatures to create an electric arc in a closed vessel/reactor. This arc breaks down the 

waste primarily into elemental gas and solid waste (slag), in a device called a plasma 

converter. The process is designed to be a net generator of electricity, depending on the 

composition of the input waste, and to reduce the amount of waste sent to landfills. However, 

the use of electricity is also a major drawback as it is a very expensive form of energy. 

Furthermore, there is a lack of data on the reliability of plasma treatment that could prevent its 

development on a large scale (Ducharme, 2010). PAG technology used for the treatment, 

remediation or recycling of waste materials is still a very new and developing technology that 

has not taken root in the market. In various design configurations, plasma technology units 

can be used on a wide variety of wastes and can either destroy toxicity or produce a product 

from the processing of waste materials. Plasma units can operate in a way that has less impact 

on the environment than conventional thermal destruction technologies, such as lower air 

emissions and a stable vitrified residue. Unlike combustion, oxygen is not needed to produce 

heat. This technology can be controlled to achieve higher temperatures in molten materials. 

Depending on the waste materials, the metals and inorganic constituents can form separate 

layers, allowing the metal to be recovered. In the case of low-level radioactive materials or 

mixed waste, the radionuclides that are trapped in the solid residue are also in a stable form 

that cannot be degraded (Abdel-Sabour, 2015). Today, there are numerous pilot plants in 

operation, and cities are considering this as a method for dealing with waste. Plasma 

technology is capable of simultaneously receiving, handling, processing and disposing of 

various types of waste (eg municipal waste, industrial hazardous waste, radioactive waste, oil 

sludge, asbestos, medical, PCB, incinerator ash, etc.). 
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Landfill gas recovery. Landfilling is considered the most economical method of waste 

management. However, inefficient and improper disposal causes greenhouse gas emissions, 

unpleasant odors and serious threats to human health. When solid waste is buried in a landfill, 

the biodegradable fractions are broken down through a complex series of microbial and 

abiotic reactions that result, among other things, in the generation of landfill gases. Aerobic 

degradation occurs in a short period (usually less than a month), after which the buried waste 

becomes oxygen-free. It may take several months to a year before significant anaerobic 

degradation and landfill gas production (created when organic material disposed of in landfills 

is anaerobically decomposed) occurs. The main components of landfill gas are methane (CH4) 

(55–60%) and carbon dioxide (CO2) (40–45%) whose production takes place through three 

initial successive phases followed by a phase characterized by stable production of CH4 and 

CO2 (Christensen et al., 1995). Landfill gas production will continue until most of the organic 

material in the waste has decomposed, which may take several decades. Methane is a 

powerful greenhouse gas. Over a 100-year time period, the global warming potential of CH4 

is 25 times that of CO2 and has an atmospheric residence time of 12 ± 3 years (Change, IPCC, 

2007). The global atmospheric concentration of CH4 increased from a pre-industrial value of 

about 722 to 1850 ppb in 2018, an increase of more than 150 % (Rowlinson et al., 2019). 

Waste management is responsible for about 11% of total global anthropogenic methane 

emissions in 2000 globally (Kirschke et al., 2013). Recent estimates of methane emissions in 

Europe indicate that landfills are the second largest (20%) source of anthropogenic CH4 

emissions (EEA, 2016), while in the United States (U.S. EPA, 2014), MSW landfills are the 

third largest contributor of any CH4 source (18%) after enteric fermentation (from the 

digestive process of ruminant animals) and natural gas and oil systems. 

 

The solution to prevent such catastrophic consequences could be the implementation of a 

landfill gas energy regeneration system where methane is used as fuel. Collected landfill gas 

can be used for energy production or burned under controlled conditions to eliminate the 

release of hazardous components into the atmosphere. Therefore, sanitary landfills can 

represent a renewable energy source with a sustainable development approach and the basic 

principles of a circular economy. In a review of energy utilization from landfill gas in 2001, 

there were around 955 landfills in the world that recovered biogas or landfill gas (Themelis & 

Ulloa, 2007). The largest number existed in the USA, followed by Germany and the United 

Kingdom. The capacity of most landfill gas generators ranged from 0.3 to 4 MW. Landfills 

that collect biogas in the USA collect about 2.6 million tons of methane per year, of which 

70% is used to produce heat and/or electricity (Themelis & Ulloa, 2007). Practice shows that, 

on average, methane production is at least 50 Nm
3
 of methane per ton of municipal waste. 

Due to its CH4 content, landfill gas has a fuel value of 18–22 MJ m
3
 (Amini et al., 2012). The 

calorific value of landfill gas is high enough to be used as fuel in combustion processes, e.g. 

in internal combustion engines and for electricity generation. From the above, we see that 

landfills can be considered energy sources and their potential should be explored. 
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CONCLUSION 

 

In the concept of a circular economy, the topic of "waste" occupies an important place due to 

the unsustainability of the current extractive economic model, which creates significant 

amounts of waste in all phases of the linear model. The proposed circular economy models 

are designed to significantly reduce resource extraction and waste generation. More precisely, 

in the concept of circular economy, the goal is that waste does not exist, but only raw material 

that can be reused for the same or other production processes. It is recommended as an 

approach that promotes sustainable development. Therefore, the EU calls for waste 

management to be transformed into sustainable materials management that incorporates the 

principles of a circular economy, improves the diffusion of renewable energy, increases 

energy efficiency, reduces the Union's dependence on imported resources and ensures 

economic opportunities and long-term competitiveness. 

 

The circular economy aims at a changed concept of production and consumption according to 

design, use of resources and relation to the creation of waste, in a way that preserves added 

value in products as long as possible and practically eliminates waste. It retains resources in 

the economy when a product reaches the end of its life, so that they remain in productive use 

and create further value. After the possibility of reuse and recycling has been exhausted, the 

waste can be used through technologies that can be classified into two basic groups: 

thermochemical and biochemical conversion. Each of them has certain advantages and 

disadvantages and therefore it is necessary to choose a technology in accordance with the 

amount and type of waste, legislation, local conditions and the need for products obtained by 

applying certain waste conversion technologies.  

 

In a circular economy, efficient applications of waste conversion technology can play a key 

role in finding solutions for waste disposal, clean energy and sustainable product 

regeneration. On the other hand, disposed waste can also serve as a renewable source of 

energy in such a way that landfill gas is collected and used to obtain electrical or thermal 

energy. This reduces the negative impact of the landfill on the environment and climate 

change, and reduces the use of fossil fuels, which is in line with the principles of circular 

economy and sustainable development. 
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Abstract: The energy needs of the ever-increasing number of inhabitants on Earth cannot be 

met by the existing reserves of fossil fuels, which are very depleted today. Therefore, it is 

necessary to look for alternative sources of energy and ensure a sustainable supply of energy 

sources, the production and application of which is adequate from a technical-technological 

and economic point of view, and which also meets the increasingly strict requirements 

regarding the preservation of the environment. Vegetable oils have significant energy 

potential, and in recent decades more and more research has been conducted on the 

possibilities of using vegetable oils as fuel. Sunflower seed oil is primarily used in the food 

industry, cooking and catering, but its application is also significant for technical purposes. 

Europe is the world leader in the production and application of sunflower seed oil, which has 

a long and successful tradition of production and application both in our region and 

throughout the world, therefore, by applying scientific methods, an analysis of the possibility 

of applying this very important industrial product as fuel was carried out, from initial 

research into the possibility of its use for these purposes, to the possibility of its application in 

modern society, the results of which are presented in this scientific paper.  

Key Words: vegetable oils, liquid fuels, sunflower seed oil, physical and chemical 

characteristics  

 

 

1. Introduction 

 

In recent decades, worldwide research has been intensifying in finding fuel from renewable 

sources, which would be adapted to existing engine designs, and which would at the same 

time satisfy the criteria related to the reliability of use, as well as increasingly strict 

requirements from the aspect of environmental protection (Premović, 2011). 

 

Vegetable oils, which have a significant energy potential, were singled out as potential fuels. 

The most important requirements for vegetable oils as alternative liquid fuels to conventional 

diesel fuel are (Stefanović, 1999): 

- the specificities of the new fuel from the aspect of use in diesel engines should be at least 

approximately similar to those of conventional diesel fuel (both in their immediate 

application and in terms of accompanying effects, such as: the appearance of sediments, coke 

deposits, varnish formation, etc.), 

 

                                                           
1
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Sustainable Development organized by the Educational and Business Center for Human Resource Development, 

Management and Sustainable Development from Novi Sad; 
2
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- new fuel should be used in diesel engines without structural modifications or with simple 

modifications of diesel engines, 

- if it is necessary to implement certain engine settings, so that the engine can be adapted to 

the new fuel, these settings should be in accordance with the engine manufacturer's 

recommendations, these settings should be carried out by the engine manufacturer or could be 

implemented in workshops, relatively simply, without complicated and expensive operations, 

- the new fuel must not have special requirements, conditions or safety measures during 

refueling, servicing and storage, which are not normally undertaken even with classic fuels, 

- the new fuel should not cause a decrease in the safety and reliability of the engine, nor 

reduce the life of the engine, 

- the new fuel should be compatible with the previously used lubricating oils, 

- the new fuel should not cause allergic effects on the skin and respiratory organs of people, it 

should not be toxic to people, 

- by applying and storing new fuel, the environment should not be damaged more than in the 

case of classic fuel, 

- the new fuel should not be aggressive towards metals, protective coatings, rubber and 

engine seals, 

- the price of the new fuel should be lower or at the level of the price of the classic fuel, 

- raw materials, production and distribution systems should ensure the continuity of the 

presence of new fuel in accordance with the prescribed requirements. 

 

With the potential application of vegetable oils as a liquid fuel in diesel engines, some of the 

basic characteristics must be checked (Nikolić, 2016): 

- lower thermal power, 

- density, 

- kinematic viscosity, 

- surface tension, 

- cetane number 

- iodine number, 

- flash point, 

- oxidation stability, etc. 

 

The molecular structure of vegetable oils is large and as such causes high kinematic viscosity 

and high surface tension. The molecular size of vegetable oils and oil characteristics such as 

surface tension, density and viscosity exert an influence on the fuel droplet size at injection 

(Pandey et al., 2012), and thus exert an influence on both the atomization quality and the 

subsequent combustion quality of the fuel. 

 

The kinematic viscosity of vegetable oils is higher than the kinematic viscosity of diesel fuel 

at the corresponding temperatures. For this reason, vegetable oils should be preheated when 

used as fuel at a temperature below 10°C (Stefanović, 1999). 

 

In order to reduce the effort in the engine's fuel supply system, in order to reduce the pressure 

drop in the filters, etc., it is recommended that when using vegetable oils as fuel and under 

normal conditions, the vegetable oil should also be heated up to a temperature of 80-90°. C 

(Stefanović and Maurer, 1992; Schumacher, 1996; Stefanović, 1999; Mehta et al., 2012). 

Preheating the vegetable oil to a temperature of 125°C and at the burner causes the 

characteristics of mixture formation and combustion, as well as the level of exhaust 

emissions, to be improved (Daho et al., 2014). 
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The higher viscosity of vegetable oil used as fuel causes an increase in flow resistance, ie. 

increasing the effort of the feed pump. The viscosity of the fuel has a significant influence on 

the dispersion of the fuel during injection, therefore, with more viscous fuels, as is the case 

with the use of vegetable oils as fuel, it is necessary to apply a significantly higher injection 

pressure, in order to obtain smaller particles during fuel injection. Smaller particles during 

injection favor homogenization of the mixture and easier evaporation (Stefanović, 1999). 

 

The energy needs of the ever-increasing number of inhabitants on Earth cannot be met by the 

existing reserves of fossil fuels, which are estimated to be completely exhausted in the next 3-

4 decades, which is with the constant rise in oil prices, with increasing concern about 

environmental pollution and with the need to achieve the greatest degree of energy 

independence manifested a strong need to find alternative fuels (Premović, 2011). Therefore, 

interest in biofuels as an alternative to fossil fuels has been growing in recent decades. The 

countries of the EU, the USA, Thailand impose an intensification of the pace of application 

of biofuels for the substitution of fossil diesel. Along with soybeans and rapeseed, sunflower 

is one of the most important oil crops in our region, as well as in Europe and the world 

(Premović and Milićević, 2015), and sunflower seed oil is classified as a group of very 

important industrial products. Because of all the above, in this scientific work, using 

scientific methods, an analysis of the possibility of using oil from sunflower seeds as a fuel 

was carried out, from initial research into the possibility of its use for these purposes, to the 

possibility of its application in modern society, in the conditions of technical-technological 

innovations.  

 

2. Sunflower seed oil a potential raw material for fuel production  

 

At the beginning of the 20th century, it was shown that vegetable oils can be used as fuel 

(Jurac, 2011; Premović, 2011), which was confirmed by Jones and Peterson (2001) in the 

conducted research. At the beginning of the eighties of the last century, intensive tests were 

carried out on vegetable oils as an alternative to fossil fuel. So, for example, sunflower oil 

was used in the Republic of South Africa, due to the impossibility of importing oil caused by 

the oil embargo. 

A group of researchers (Bruwer et al., 1981) conducted experiments with sunflower oil and 

found an 8% drop in engine power compared to diesel fuel after 1,000 h of engine operation. 

By changing the pump and injectors, the fuel injectors, the power of the engine has been 

improved. After 1,300 hours of operation, traces of coke were found on the top of the 

injector. The possibility of using sunflower oil as a fuel was also investigated on agricultural 

tractors (Tahir et al., 1982). The operating characteristics of the engine remained unchanged, 

but there were deposits on the test device that would cause possible damage during prolonged 

use of sunflower oil as fuel. Such a result is related to the specific structure of sunflower seed 

oil of the standard type. 

The group of researchers Bettis et al. (1982) conducted a study of the application of 

sunflower and rapeseed oil and found that sunflower and rapeseed oils can be applied in a 

shorter period of time, since the occurrence of coke deposits in the combustion chamber was 

observed during long-term experiments. According to research data on the possibility of 

using sunflower oil as fuel, Jurac (2011) cites an example of research in which raw and 

degummed sunflower oil and raw cottonseed oil were used. The results on the pre-

combustion machine were negative after only a short run of the machine. The sediment 

formed and the change in the quality of the lubricating oil caused the termination of those 

experiments (Jurac, 2011). 
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Numerous modern researches were also carried out, in which both pure vegetable oils and 

different mixtures of diesel fuel and vegetable oils were applied in diesel engines with direct 

injection. Hellier et al. (2015) conducted research on the performance characteristics of a new 

generation direct injection diesel engine with an injection pressure of up to 1600 bar, 

operating with six different vegetable oils, as well as algae oil. The oils were preheated to a 

temperature of 60°C and the emission of exhaust gases was monitored. In the conducted 

research, it was found that the level of NOx decreased, and the level of CO, HC and PM 

increased in relation to the operation of the engine with diesel fuel. Differences were also 

observed in the over-injection angle as well as in the duration of the injection. The authors of 

the conducted research emphasize the importance of determining the physico-chemical 

characteristics of vegetable oils used as alternative fuels in predicting engine performance. 

 

Table 1 shows the physical and chemical characteristics of sunflower seed oil, a valuable 

natural source of energy and a potential raw material for fuel production. 
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Table 1. Physico-chemical characteristics of sunflower seed oil  

Characteristics Sunflower seed oil 

Molar mass (g/mol) 900  

Relative density  

(at 20 °C compared to water 20 °C) 

(g/cm
3
) 

 

0,9178-0,923 

Kinematic viscosity (mm
2
/s) 

 at 40 °C 

 

30 - 37,1  

Refractive index 

nD
20

  

nD
40

 

 

1,474-1,476 

1,461-1,468 

 

Flash point (°C) 274  

Melting point (°C) -15  do -18 

Smoking point (°C)  252-254 

Clouding temperature (°C) 7,2  

Saponification number (mg KOH/g oil) 188-194 

Unsaponifiable matter (g/kg) < 15 

Iodine number (mgJ2/100g) 118-141  

Cetane number 37  

Lower heat output (MJ/kg) 39,58-39,6  

*
Source: Stefanović, 1999; Knothe et al., 2004; Dimić, 2005; van Doosselaere, 2013; Hellier et al., 

2015; http://journeytoforever.org/biofuel_library/fatsoils/fatsoils2.html; Rabrenović and 

Vujasninović, 2021. 

 

 

The average molar mass of sunflower seed oil is about 900 g/mol, which is about three times 

higher than the average molar mass of diesel fuel (120-320 g/mol) (Stefanović, 1999; Mehta 

et al., 2012). The relative density of sunflower seed oil ranges from 0.9178 to 0.923 g/cm
3
, 

and the kinematic viscosity at 40°C is 30-37.1 mm
2
/s, which is more than 10 times higher 

than the kinematic viscosity of diesel fuel. The flash point of sunflower seed oil is 274°C 

(Knothe et al., 2004; Hellier et al., 2015) and the cloud point has a very high value of 7.2ºC 

(Jurac, 2011). 
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The value of the saponification value of the oil from sunflower seeds of the standard type is 

in the range of 188 to 194 mg KOH/g oil, and unsaponifiable matter is present in the oil with 

less than 5 g/kg. The value of the iodine value of standard type sunflower seed oil is in the 

interval from 118 to 141 mgJ2/100g, indicating the content of unsaturated fatty acids with 

more double bonds (Stefanović, 1999; van Doosselaere, 2013; Rabrenović and Vujasninović, 

2021). 

 

The lower heating power of sunflower seed oil is about 10% lower compared to diesel fuel, 

but this is not an exclusive factor for use, but can be seen as an effect on the reduced radius of 

movement of the vehicle, that is, on the size of the fuel tank. The cetane number, as an 

indicator of fuel flammability, is somewhat lower in sunflower seed oil, as well as in 

vegetable oils in general, compared to diesel fuel, and this characteristic of the oil can be 

improved by adding appropriate additives (Jurac, 2011; Nikolić, 2016).  

 

For the possible use of vegetable oil as an alternative fuel, its oxidative stability is also 

important, since undesirable reactions (polymerization, hydrolysis, isomerization, cyclization, 

etc.) may occur due to oxidation during storage and/or application of the oil. The degree of 

development of these reactions as well as the amount of products formed are directly 

dependent on the degree of unsaturation of the applied oils, that is, on the fatty acid 

composition of the oil (Jurac, 2011; Rabrenović and Vujasninović, 2021; Premović, 2022). 

The fatty acid composition of sunflower seed oil of the standard linoleic type and oleic type is 

given in table 2. The content of polyunsaturated essential linoleic fatty acid in sunflower seed 

oil of the standard type manifests multiple benefits, especially from the aspect of the 

nutritional quality of this oil. The high content of oleic acid has a positive effect on the 

sustainability of sunflower seed oil, since the proportion of oleic acid is directly correlated 

with the oxidative stability of sunflower seed oil.  
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Table 2. Fatty acid composition of sunflower seed oil of standard linoleic type and oleic type 

(%) 

Fatty acid 

The conten- 

standard linoleic type 

(%) 

The content- 

oleic type 

(%) 

Lauric 

C12:0 
n.d.

*
–0.1 n.d. 

Myristic  

C14:0 

n.d.–0.2 n.d.–0.1 

Palmitic  

C16:0 

5.0–7.6 2.6–5.0 

Palmitoleic 

C16:1 

n.d.–0.3 n.d.–0.1 

Stearic 

C18:0 

2.7–6.5 2.9–6.2 

Oleic 

C18:1 

14.0–39.4 75–90.0 

Linoleic 

C18:2 

48.3–74.0 2.1–17.0 

Linolenic 

C18:3 

n.d.–0.3 n.d.–0.3 

Arachidonic 

C20:0 

0.1–0.5 0.2–0.5 

Gondoic 

C20:1 

n.d.–0.3 0.1–0.5 

Behenic 

C22:0 

0.3–1.5 0.5–1.6 

Lignoceric 

С24:0 

n.d.–0.5 n.d.–0.5 

                 *
 n.d.– not detected 

** 
Source: Pravilnik, 2019; Rabrenović i Vujasinović, 2021. 

 

 

The potential raw material for the production of biofuel is not only pure oil from sunflower 

seeds, but it can also be by-products created during the production of oil (Premović, 2022, 

2022a). 

In the technological process of producing oil from sunflower seeds, after pressing the oil 

from the seeds on a press, the stage of separating the oil residue is applied. Depending on the 

composition of the starting mass of sunflower seeds for pressing, as well as on the applied 

technological production process, the composition and thus the use value of the decanted oil 

residue, which today is most often used as a raw material for the production of biofuels 

(Premović, 2022a).  
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A potential raw material for biofuel production can also be sunflower seed oil that does not 

meet quality criteria for human consumption, oil that is: 

- Produced from poor quality seeds, 

- Produced from seeds that have been inadequately stored, 

- Produced from pressing material of inadequate composition and quality, 

- Produced by an inadequately applied technological production process, 

- Stored in inadequate conditions, 

- Expired, 

- Remaining after its previous application (in the household, catering, industry, public sector, 

etc.).  

Considering the growing production and consumption of sunflower seed oil throughout 

Europe and the world, all of the above sunflower seed oils (which represent by-products of 

the production and application of sunflower seed oil) can contribute to achieving a greater 

degree of energy independence while preserving the environment (Premović, 2022). 

 

3. Conclusion    
 

Based on the results of numerous studies that were carried out with sunflower oil and/or with 

a mixture that also consisted of sunflower oil, it could be concluded that sunflower seed oil 

(similar to other vegetable oils) can be used as an adequate substitute for diesel. fuel only for 

a short period of time, for the reason that during the long-term use of this oil as a fuel, 

significant problems arise that are related to the composition and physical-chemical 

characteristics of the oil. 

Looking at the results of the conducted research on the application of sunflower seed oil in 

diesel engines, it can be concluded that it is necessary to either adapt the engine to the oil or 

adapt the oil to the engine. 

Attempts to modify the engine are based on conclusions derived from the failure of direct 

injection engines. Although after the modifications there was generally an improvement in 

the operation of the engines, the results were not in accordance with expectations or the 

interventions on the engines were complicated and expensive. 

Attempts to adjust engine oil were the subject of numerous scientific researches in which 

various substances and additives were added to sunflower oil and other vegetable oils in order 

to obtain fuel with better characteristics and thus contribute to better engine performance. 

Molecular size can be considered a primary problem in the use of sunflower seed oil as a fuel, 

similar to other vegetable oils. Various ways have been tried to reduce the oil molecule. The 

best results in terms of reducing oil molecules are achieved by chemically changing the oil 

through esterification with alcohol, ethanol or methanol. By esterification of the oil - catalytic 

decomposition of the oil structure using alcohol, a fuel with different characteristics 

compared to the basic starting oil was created, along with the production of fuel whose name 

contains ethyl or methylester, e.g. sunflower oil methyl ester. 

Transesterification has proven to be an adequate way to produce high-quality biofuel from 

sunflower seed oil, and this fuel is today known under the commercial name biodiesel and is 

produced more and more in the developed countries of Europe and the world, both from 

sunflower oil and from other vegetable oils, primarily from rapeseed oil, soybean oil and 

palm oil. 

 

 

 

 



 THE INTERNATIONAL SCIENTIFIC CONFERENCE:  
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

63 
 

 

References 

 

1. Bettis, B. L., Peterson, C. L., Auld, D. L., Driscoll, D. J., Peterson, E. D. (1982). Fuel 

characteristics of vegetable oil from oilseed crops in the Pacific Northwest, 

Agronomy, Journal, 74, 335. 

2. Bruver, J. J., Boshoff, B. D., Hugo, F. J. C., Du Plessis, L. M., Fuls, J., Hawkins, C., 

Van der Walt, A. N., Engelbert, A. (1981). The utilization of sunflower seed oil as 

renewable fuel for diesel engines, In Agricultural Energy, 2, Biomass Energy / Crop 

production, ASAE Publications 4- 81, St. Joseph, MI: ASAE. 

3. Daho, T.,  Vaitilingom,  G.,  Sanogo, O.,  Ouiminga,  S. K.,  Zongo,  A. S., Piriou,  B., 

Koulidiati, J. (2014). Combustion of vegetable oils under optimized conditions of 

atomization and granulometry in a modified fuel oil burner, Fuel, 118, pp. 329-334. 

4. Dimić E. (2005). Hladno cedjena ulja. Monografija, Tehnološki fakultet, Univerzitet u 

Novom Sadu, Srbija. 

5. Hellier P., Ladommatos N., Yusaf T. (2015). The influence of straight vegetable oil 

fatty acid composition  on  compression  ignition  combustion  and  emissions,  Fuel, 

143, pp. 131-143. 

6. http://journeytoforever.org/biofuel_library/fatsoils/fatsoils2.html 

7. Jones, S., Peterson, C. I. (2001). Using unmodified vegetable oils as a diesel fuel 

extender, A literature review, University of Idaho. 

8. Jurac, Z. (2011). Optimiranje proizvodnje biodizela          iz otpadnih jestivih ulja s obzirom 

na zahtjeve kvalitete, Doktorska disertacija, Sveučilište u Rijeci, Tehnički fakultet, 

Rijeka, Republika Hrvatska. 

9. Knothe, G., Van Gerpen, J., Krahl, J. (2004). The Biodiesel Handbook, AOCS Press. 

10. Mehta, A., Joshi, M., Patel, G., Saiyad M. J. (2012). Perormance of Single Cylinder  

Diesel Engine Using Jatropha Oil with exhaust Heat Recoverz System, International 

Journal of Advanced Engineering Technology, Vol.III, Iss. IV, pp. 1-7. 

11. Nikolić B. (2016). Istraživanje karakteristika ubrizgavanja ulja repice i njegovog 

metilestra pod visokim pritiscima u motorima SUS, Doktorska disertacija, Univerzitet 

u Nišu, Mašinski fakultet u Nišu, Niš, Srbija. 

12. Pandey, R. K., Rehman A., Sarviya R. M. (2012). Impact of alternative fuel properties 

on fuel spray behavior and atomization, Renewable and Sustainable Energy Reviews, 

16, pp. 1762-1778. 

13. Pravilnik o maksimalnim koncentracijama određenih kontaminenata u hrani. Službeni 

glasnik RS, br. 81/2019. 

14. Premović, T. (2011). Biodizel. Druga regionalna konferencija. Zaštita životne sredine 

u energetici, rudarstvu i industriji. Zbornik radova, str. 307-312, Zlatibor, Srbija. 

15. Premović, T., Milićević, Z. (2015). Primena biodizela u cilјu zaštite životne sredine i 

održivog razvoja, Ecologica, 22 (79): 524-527. 

16. Premović, T. (2022). Nerafinisana ulja suncokreta – ekološki, tehnološki, nutritivni i 

ekonomski aspekti. Ekonomski institut a.d. Beograd, Srbija. ISBN 978-86-904242-0-

7. 

17. Premović, T. (2022a). Ekološki menadžment u proizvodnji uljarica i jestivih biljnih 

ulja, Primena novih tehnologija u menadžmentu i ekonomiji, Osma međunarodna 

konferencija, Zbornik radova, Univerzitet „Union-Nikola Tesla“ Beograd, Fakultet za 

informacione tehnologije i inženjerstvo, Fakultet za poslovne studije i pravo, 

Beograd, Srbija. ISBN 978-86- 81400-70-8, str. 309-332. 

 

 

http://journeytoforever.org/biofuel_library/fatsoils/fatsoils2.html


 THE INTERNATIONAL SCIENTIFIC CONFERENCE:  
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

64 
 

 

18. Rabrenović, B., Vujasinović, V. (2021). Tehnologija biljnih ulja i masti. Univerzitet u 

Beogradu. Poljoprivredni fakultet, Beograd, Srbija. 

19. Schumacher, L. G. (1996). Engine oil impact literature search and summary, Final 

Report for the National Biodiesel Board, Columbia, USA. 

20. Stefanović, A., Maurer, K. (1992). Neka iskustva u dobijanju ulja repice i korišćenje 

istog kao alternativnog  goriva  za  motore,  Simpozijum  Motori  i  motorna  vozila  

'92,  JUMV, Kragujevac, Srbija. 

21. Stefanović  A. (1999).  Dizel  motori  sa  gorivom  na  bazi  biljnih  ulja,  

Monografija,  Mašinski fakultet u Nišu, Niš, Srbija. 

22. Tahir, A. R., Lapp, H. M., Buchanan, L. C. (1982). Sunflower oil as a fuel for 

compression ignition engines, Vegetable Oil Fuels: Proceedings of the International 

Conference on plant and vegetable oil fuels, St. Joseph. 

23. van Doosselaere, P. (2013). Produstion of oils. In: Hamm W., Hamilton R. J., 

Calliauw G. (Eds.). Edible Oil Processing, Wiley Blackwell, Oxford, UK, pp. 52-98. 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

65 
 

 

 

SEDIMENTS AND SUSTAINABILITY: MONTENEGRO'S LEGAL 

FRAMEWORK FOR RIVER DEPOSIT EXPLOITATION 
 

 

Velibor Spalevic 

Biotechnical Faculty, University of Montenegro, Mihaila Lalica, 81000 Podogrica, 

Montenegro 

Geography, Faculty of Philosophy, University of Montenegro, Bojovica, 81400 Niksic, 

Montenegro 

 

Goran Skataric 

National Parks of Montenegro, 81000 Podgorica, Montenegro 

University of Donja Gorica, Donja Gorica, 81000 Podgorica, Montenegro 

 

Ronaldo Luiz Mincato 

Federal University of Alfenas, UNIFAL-MG, Alfenas, Minas Gerais, Brazil 

 

Abdessalam Ouallali 

GPE department, Faculty of Sciences and Techniques of Mohammedia, Hassan II University 

of Casablanca, Morocco 

 

Branislav Dudic
1
 

Faculty of Management, Comenius University in Bratislava, 81102 Bratislava, Slovakia 

Faculty of Economics and Engineering Management, University Business Academy, 21102 

Novi Sad, Serbia 

 

 
Abstract: This study examines the legal framework governing the exploitation of river deposits in 

Montenegro, emphasizing its significance in economic activities through a concession system. The 

regulatory landscape, encompassing acts such as the Concessions Act, Water Act, and Water 

Management Strategy, provides a structured approach. The process involves a systematic concession-

granting procedure, starting with a Concession Act and requiring rigorous technical documentation for 

water approval. The decision-making process for concessions involves the Government and 

municipalities, marking a crucial step in the exploitation of river deposits. Additionally, the study 

explores the impact of a moratorium on gravel and sand exploitation, citing reasons such as the 

expiration of river regulation projects and the need for environmental revitalization. A SWOT analysis 

identifies strengths, weaknesses, opportunities, and threats in the legal framework, highlighting the 

commitment to environmental sustainability and opportunities for market stability. The study 

concludes that continuous adaptation of the legal framework is vital to achieving sustainable 

exploitation, balancing economic benefits, and maintaining public support. 

 

Key words: Legal Framework, River Deposits, Concession, Water Act, SWOT, Montenegro 

 

 

 

 

 

                                                           
1
 branislav.dudic@fm.uniba.sk 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

66 
 

 

Introduction 

 

River is essential for human life and by the time, the uses of river has been developed depends 

on the users. Jansen in his book ―Principles of River Engineering: The non-tidal alluvial river‖ 

mention that one of the river use are for navigation, source of energy, source of domestic, 

industrial and agricultural water supply and sewer for domestic and industrial wastes. One of 

the main problems in river is sedimentation. Sedimentation can be caused by the deposition of 

sediments transported by rivers into the reservoir (Jansen et al, 1994; Spalevic, 2011; Kavian 

et al., 2018; Spalevic et al., 2020; Ouallali et al, 2020). Water erosion is a natural process, 

subject to intensification according to the uses and managements adopted in agriculture. The 

process initiated by the impact of the raindrop breaks particles from the structure of the soil's 

surface layer, causing loss of arable soils and accumulation of sediments in the lower regions 

(Tavares et al., 2021; EMBRAPA, 2013). 

Exploitation of river deposits (gravel and sand) in Montenegro represents a significant 

segment of economic activity facilitated through a concession system. The procedure for 

granting concessions for the use of natural resources, especially river deposits, is clearly 

regulated by a series of laws and sublegal acts. Key regulations governing this area include 

the Concessions Act, Water Act, Financing of Water Management Act, Water Management 

Strategy of Montenegro (2017), Freshwater Fishing and Aquaculture Act, as well as various 

regulations and guidelines. 

This study present exploration of the legal framework governing the exploitation of river 

deposits in Montenegro. It delves into the system that regulates economic activities associated 

with river deposits, primarily facilitated through a concession framework.  

Montenegro's legal landscape, presented in acts like the Concessions Act, Water Act, and 

Water Management Strategy, arranges a structured and organized approach to the utilization 

of natural resources. 

The study unfolds a systematic concession-granting procedure, commencing with the creation 

of a Concession Act and mandating rigorous technical documentation for water approval. 

Decision-making at the Government and municipality levels is identified as a pivotal step in 

the exploitation of river deposits. Additionally, the study scrutinizes the repercussions of a 

moratorium on the extraction of gravel and sand, citing reasons such as the culmination of 

river regulation projects and the imperative need for environmental revitalization. 

A SWOT analysis dissects the legal framework, unveiling its strengths, weaknesses, 

opportunities, and threats. The commitment to environmental sustainability, a well-defined 

concession procedure, and stringent technical documentation requirements emerge as 

strengths. Meanwhile, the potential hindrance of economic activities due to the moratorium 

and the necessity for financial model reassessment pose as weaknesses. Opportunities lie in 

environmental revitalization and market stability, while threats include dependence on 

regulatory plans and the historical lack of consideration for technological impacts on river 

processes. 

In conclusion, the study underscores the critical importance of continuous adaptation and 

monitoring of the legal framework. This adaptability is deemed essential to realize sustainable 

exploitation, effectively balancing economic advantages with environmental preservation, and 

securing ongoing public support. The intricate interplay of regulatory measures, 

environmental considerations, and economic imperatives sets the stage for a nuanced 

examination of Montenegro's river deposit exploitation landscape. 
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Materials and Methods 

 

The research methodology for the study on the legal framework exploitation of river deposits 

in Montenegro contains of Literature Review, Expert Interviews, Document Analysis and 

SWOT Analysis. A thorough review of existing literature on river deposits exploitation, legal 

frameworks, and environmental considerations was performed. Relevant studies, laws, and 

regulations related to river deposits exploitation in Montenegro and similar contexts were 

explored. Some interviews with experts in the field were performed and gather insights on 

their experiences, perspectives, and knowledge regarding the legal framework and practices of 

river deposits exploitation. We analyzed key legal documents such as the Concessions Act, 

Water Act, Water Management Strategy, and other relevant regulations.  

By employing SWOT analysis we evaluated the Strengths, Weaknesses, Opportunities, and 

Threats associated with the legal framework for river deposits exploitation in Montenegro to 

identify internal and external factors influencing the effectiveness of the legal framework. 

By employing these methodological approaches, the study aims to provide a comprehensive 

and nuanced understanding of the legal framework governing the exploitation of river 

deposits in Montenegro. 

 

Results and Discussion 

 

1. Legal Framework 

According to Article 68, paragraph 1, of the Water Act, the exploitation of river deposits can 

take place at locations contributing to the preservation or improvement of the water regime 

while respecting the stability of banks and the natural balance of aquatic and coastal 

ecosystems. For the exploitation of river deposits from renewable and non-renewable sites, 

water approval and a concession agreement are required in accordance with the law. 

 

2. Concession Granting 

According to Article 134 of the Water Act, the subject of a concession on public water 

property can include the exploitation of river deposits if the estimated quantity of deposits at 

the site exceeds 1000m³. The basis for granting concessions is an annual plan, formulated by 

the Government or municipalities after public discussion. The plan outlines areas, locations, 

concession subjects, and deadlines for public announcements. 

 

3. Concession Granting Procedure 

The process of granting concessions is initiated by the competent authority through the 

creation of a Concession Act. Action steps involve the preparation and publication of public 

announcements, tender documentation, the formation of a tender committee, and other 

activities in accordance with the Concessions Act. The Concession Act precisely defines 

boundaries, locations, and the annual exploitation quota. 

 

4. Technical Documentation 

Technical documentation for obtaining water approval must contain detailed information 

about the location, technical description of the facility concept, hydrological and hydraulic 

calculations, impact on aquatic life, rehabilitation of the exploitation field, and other relevant 

parameters. 
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Technical documentation for obtaining water approval, in accordance with issued water 

conditions, includes: 

 A clear situational representation of the facility location to scale. 

 Technical and technological description of the facility concept with adopted 

relevant data. 

 Presentation of the natural and projected water regime and the facility's impact 

on the natural or projected water regime. 

 Hydrological and hydraulic calculations and expected conditions in the 

recipient concerning pollution parameters. 

 Graphic attachments, including a situational plan, bases, and cross-sections 

with necessary data for assessing the facility's impact on the water regime and vice 

versa. 

 Confirmation of internal and technical control of technical documentation. 

 Confirmation of the organization's registration that prepared the project 

documentation. 

 Authorized designer's decision. 

 Location approval with urban-technical conditions in accordance with the law. 

This documentation is submitted with the Concession Act, accompanying an analysis of the 

justification of public interest, alternative possibilities, risks, and a report from public 

discussions. 

 

5. Concession Decision 

The decision to grant a concession is made at two levels: the Government of Montenegro and 

the municipality level, depending on property rights and authorizations. This decision marks a 

crucial step in the process of exploiting river deposits and is implemented in accordance with 

applicable legislation. 

Depending on the type of facilities, additional documentation is required for obtaining water 

approval for material extraction from watercourses, including information on the exploitation 

area, profile  

 

elements with indicated water levels and recording times, measures to protect water regimes, 

a rehabilitation plan for the exploitation field, evidence of the alignment of the exploitation 

zone with the course of the regulated riverbed, the proposed method of exploitation, 

calculations of available quantities and intended quantities of material to be exploited, 

documentation addressing tailings treatment, impact on aquatic life and surrounding water 

sources, and a method for recording extracted material quantities, including data on stabilized 

geodetic points for controlling exploitation and exploitation fields. 

This systematic approach ensures the sustainable use of river deposit resources, striking a 

balance between economic efficiency and environmental protection. 

 

6. Previous Practices in Deposit Exploitation 

In Montenegro, a moratorium on the exploitation of gravel and sand from the riverbeds of all 

Montenegrin rivers is currently in effect. This decision was made by the Ministry of 

Agriculture and Rural Development in April 2017. According to the ministry, concession 

procedures will not be initiated until all necessary prerequisites for introducing order in this 

area are met. 
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The moratorium decision is the result of several factors: 

 The expiration of river regulation projects, which are a necessary legal 

condition for initiating concession procedures. 

 The need for regulatory plans and concession acts resulting from them to 

ensure exploitation for the purpose of river regulation and guarantee the protection of 

public interest. 

 The need to revitalize the environmental state in riverbeds, protect and 

preserve biodiversity, especially fish habitats, fish stocks, and water quality. 

 The analysis that suspending exploitation cannot cause disruptions in the 

market—shortages of this construction material—given the increasing supply of 

competitively priced material from quarries. 

 The fact that the total revenue from concession fees for extracted material from 

watercourses in 2016 was only 25,000 euros. 

Exceptionally, approval for exploitation is only granted for intervention works, such as the 

removal of narrow points in riverbeds, where postponement could cause harmful 

consequences. 

Before the introduction of the moratorium, the exploitation of sand and gravel from riverbeds 

and coastal areas was present along the entire length of rivers in Montenegro. In previous 

practices, dredging had mostly negative impacts on morphological processes in riverbeds. 

Attention was not paid to the choice of exploitation technology and its impact on river 

processes. Basic criteria in these activities were practical in nature, such as the existence of 

access roads to the riverbed and available machinery. 

The most common consequence of such practices was endangering the stability of the river 

course, bank collapse, riverbed wandering, and increased vulnerability to flooding in 

surrounding areas due to disrupted flow profiles and formed obstacles in the riverbed. 

 

7. SWOT Analysis: Legal Framework for the Exploitation of River Deposits 

 

The SWOT analysis conducted on the legal framework for the exploitation of river deposits in 

Montenegro reveals a nuanced understanding of the system's inherent strengths, weaknesses, 

opportunities, and threats. The regulatory framework emerges as a cornerstone, marked by its 

comprehensiveness and the presence of clear laws and sublegal acts that meticulously guide 

the exploitation process.  

Based on our understanding and experiences, the identified STRENGTHS include: 

 Regulatory Framework: The legal framework is comprehensive, with a clear set of 

laws and sublegal acts regulating the exploitation of river deposits, providing a structured 

and organized approach. 

 Environmental Considerations: The legal framework emphasizes the importance of 

preserving or improving the water regime, maintaining stability in banks, and balancing 

aquatic and coastal ecosystems, demonstrating a commitment to environmental 

sustainability. 

 Systematic Concession Procedure: The concession-granting process involves well-

defined steps, including the creation of a Concession Act, public discussions, and detailed 

documentation, ensuring transparency and accountability. 

 Technical Documentation Requirements: Rigorous technical documentation 

requirements for obtaining water approval contribute to informed decision-making, 

including detailed data on location, facility concept, hydrological calculations, and 

environmental impact. 
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In light of our comprehension and practical experiences, the recognized WEAKNESSES 

encompass: 

 Moratorium Impact: The moratorium on exploitation, while having valid reasons, 

may hinder economic activities and development related to river deposits until 

prerequisites for order are established. 

 Revenue Generation: The low revenue generated from concession fees in 2016 

indicates a potential financial weakness, possibly requiring a review of financial models to 

ensure sustainability. 

 

Given our understanding and practical experiences, the identified OPPORTUNITIES 

encompass: 

 Environmental Revitalization: The moratorium presents an opportunity to revitalize 

the environmental state in riverbeds, protect biodiversity, and implement sustainable 

practices in exploitation. 

 Market Stability: The analysis indicating that suspending exploitation won't cause 

market disruptions provides an opportunity to address environmental concerns without 

causing material shortages. 

 

Considering our insights and practical experiences, the acknowledged THREATS contain: 

 Dependency on Regulatory Plans: The initiation of concession procedures is 

dependent on the expiration of river regulation projects, which may pose a threat if there 

are delays in their completion. 

 Technological Impact: Previous practices highlight a lack of consideration for the 

choice of exploitation technology and its impact on river processes, posing a threat to 

long-term environmental stability. 

 Public Perception: Negative consequences of previous practices, such as river 

instability and increased vulnerability to flooding, may contribute to negative public 

perceptions, potentially leading to resistance against exploitation activities even after the 

moratorium. 

 

Environmental considerations stand out as strength, with a commitment to preserving and 

improving the water regime, maintaining bank stability, and ensuring a delicate balance in 

aquatic and coastal ecosystems. The systematic concession procedure adds another layer of 

strength, characterized by well-defined steps, public engagement, and meticulous 

documentation, fostering transparency and accountability.  

However, the analysis uncovers weaknesses, such as the potential impact of the moratorium 

on economic activities and the need for a financial model review to ensure long-term 

sustainability.  

Opportunities arise in the form of environmental revitalization during the moratorium and the 

chance to stabilize the market without causing material shortages.  

Meanwhile, threats include dependency on regulatory plans, the historical neglect of 

technological impacts, and negative public perceptions stemming from past exploitation 

practices. This analysis may serves as a modest contribution tool for decision-makers, 

offering insights that can guide adaptive strategies to fortify strengths, address weaknesses, 

seize opportunities, and mitigate potential threats within Montenegro's legal framework for 

river deposit exploitation. 
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8. Recommendations 

Decision makers should prioritize a dynamic approach to the legal framework governing the 

exploitation of river deposits. Regular assessments and adaptations should be conducted to 

align with evolving environmental, economic, and technological considerations. 

Emphasize the integration of robust environmental safeguards within the legal framework. 

This includes reinforcing measures for the preservation and improvement of water regimes, 

maintaining bank stability, and ensuring the ecological balance of aquatic and coastal 

ecosystems. 

Decision-making processes, especially those related to concession granting, should 

incorporate enhanced public participation. This fosters transparency, accountability, and a 

sense of shared responsibility, ultimately contributing to public support for river deposit 

exploitation initiatives. 

Given the potential financial weaknesses indicated by the low revenue from concession fees 

in 2016, decision makers should conduct a thorough review of financial models. This 

assessment is crucial for ensuring the sustainability of economic activities related to river 

deposits. 

Recognizing the dependency on regulatory plans for initiating concession procedures, 

decision makers should ensure the timely completion of river regulation projects. Delays in 

these plans may pose a threat to the overall effectiveness of the legal framework. 

Decision makers should prioritize technological considerations in river deposit exploitation. 

Learning from past negative impacts, there should be a focus on selecting appropriate 

exploitation technologies that minimize adverse effects on river processes and morphology. 

Leverage the moratorium as an opportunity for environmental revitalization. Decision makers 

should encourage practices that protect biodiversity, especially fish habitats, and promote 

sustainable exploitation methods to ensure long-term environmental stability. 

Recognizing the potential negative public perception resulting from previous practices, 

decision makers should engage in strategic communication efforts. This involves effectively 

communicating the environmental, economic, and social benefits of the adapted legal 

framework to garner public support. 

Decision makers should implement measures to ensure market stability during the moratorium 

period. Addressing concerns about material shortages with competitive pricing and alternative 

supply sources will contribute to a stable market environment. 

Foster interdisciplinary collaboration among government bodies, environmental agencies, 

industry experts, and local communities. Decision makers should promote holistic approaches 

that consider diverse perspectives, leading to comprehensive and well-informed decisions. 

 

Conclusion 

 

While the legal framework and systematic approach to concessions provide a strong 

foundation, addressing weaknesses and leveraging opportunities will be crucial for achieving 

sustainable exploitation, balancing economic benefits with environmental preservation, and 

ensuring public support. Continuous monitoring and adaptation of the legal framework will be 

essential to navigate potential threats and capitalize on opportunities for improvement. 

The success of river deposit exploitation in Montenegro pivots on the proactive and adaptive 

strategies employed by decision makers. By addressing weaknesses, capitalizing on 

opportunities, and prioritizing environmental sustainability, decision makers can pave the way 

for sustainable exploitation, economic growth, and enduring public support. 
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Abstract: The main goal of the author is to determine the real situation and possibilities for 

the sustainable development of the municipality of Berane. The paper analyzed natural 

resources, geographical location, road infrastructure and other infrastructural and 

administrative assumptions for the economz development. The main strengths of Berane 

municipality are its favorable geographical location, rich material and immaterial cultural 

heritage, natural resources, and prepared planning documentation. The main strengths of the 

Berane municipality are its favorable geographical position, rich tangible and intangible 

cultural heritage, natural resources, adequate planning documentation. On the other hand, the 

labor force fluctuation, insufficiently equipped the business zone infrastructure, the absence of 

a unique tourist product, insufficient connection between the tourism and agriculture sectors, 

lack of processing capacity (product finalization), insufficient utilization of natural wealth and 

fragmentation of agricultural holdings. All of that can be marked as key weaknesses for the 

further development of Beran. 

 

Key Words: economy, natural resources, sustainable development wood processing, hydro 

potential, tourism potential, agriculture, municipality of Berane. 

 

 

INTRODUCTION  

GENERAL HISTORY INFORMATION 

Berane region has a very rich historical past. This is evidenced by numerous sites and 

localities dating back to 4000 BC, such as: Berankrš, Petnjik, Rţanica, Gradac, Rudeš, Luţac, 

Dolac, Budimlja, Luge, Zagrađe, Jasikovac... Numerous sites indicate that today's area of 

Berane  was inhabited as early as the Neolithic and Illyrian times, the Berane basin is rich in 

remains of material culture that prove the presence of the Roman Empire. 

This area was part of Serbia until 1455, and after the Turkish occupation and the demolition 

of the cities of Budimlja and Bihor, the settlement of Berane continues. The name Berane was 

derived from the toponyms of the medieval names Beranselo, Berankrš and Beranske strane, 

which are mentioned in medieval written sources, such as the “Šudikovo’s chronicle”. The  
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chronicle also mentions the settlement of Berane, which means that Berane is a settlement 

from the period of medieval Serbia. After liberation from the Turks, Berane became part of 

Montenegro and received state, cultural and other development functions. As early as 1913, 

the Lower Gymnasium was opened there. After the First World War, the Gymnasium 

continued its work and in 1920 it grew into a Higher Gymnasium, within which the 

Pedagogical Department was opened, which from 1923 to 1929 officially functioned as a 

Teachers' School. 

In the period between the two world wars, from 1918 to 1941, Berane experienced a revival. 

Hotels, craft shops were built, the buildings of the Municipality, Gymnasium, Home of 

Temperance, residential buildings have been built. The settlement thus grew from the 

appearance of a Turkish kasaba into a beautiful town. After the Second World War, thanks to 

the industrialization that experienced its peak in the 70s of the 20th century, Berane developed 

intensively, acquiring the attributes of a modern urban settlement. 

 

From July 21, 1949 to March 1992, it was called Ivangrad, after the national hero and 

revolutionary Ivan Milutinović. 

Berane is located in the eastern part of Montenegro and covers the northern part of Gornje 

Polimlje. To the south it borders Andrijevica, to the east the border is on the mountains 

Mokra, Murgaš, Cmiljevica, Turjak and the slopes of Cmiljevica towards the municipality of 

Roţaje. Towards the north, the border is behind Polica with the municipality of Petnjica and 

the municipality of Bijelo Polje. The western border of the municipality is located on the 

highest peaks of Bjelasica, Strmenica, Crna Glava, Zekova Glava and the slopes of Kljuca, 

towards the municipalities of Mojkovac and Kolašin. 

The lowest altitude is the valley of the river Lim, downstream from the Tivran gorge, at 640 

meters, and the highest is Crna Glava in Bjelasica at 2,139 meters. 

The Berane basin is 9 kilometers long and 3 to 5 kilometers wide. The river Lim flows 

through the middle of the basin, which represents a significant economic hydro potential of 

the municipality. The left tributaries of the Lim are: Bistrica, Ševarinska rijeka and Sušica, 

and the right tributaries: Šekularska rijeka, Kaludarska rijeka, Lješnica and Budimska rijeka. 

In addition to Lim, the hydrographic network consists of numerous watercourses, lakes, 

springs and hot springs. Among them, the glacial lakes stand out: Lake Pešića, Big and Small 

Ursulovačko lake, Big and Small Šiško lake, which complete the beautiful landscape of 

Bjelasica and give it a special charm. 

 

There are three types of climate in the Berane area: moderate - continental in the Berane basin 

and the immediate valley surroundings, sub-mountainous in the middle altitude zones of the 

mountain rim of the basin and mountainous in the highest mountain areas. Relatively 

favorable climatic conditions are a good basis and prerequisite for the development of 

agriculture and tourism. 

 

 

DEMOGRAPHY 

 

There are 28,488 inhabitants in the municipality of Berane, of which 14,238 are female or 

49.98% and 14,250 are male or 50.02%. 

11,073 live in the urban core, 13,055 in the suburbs, and 4,360 in the rural areas. This data 

best reflects the disparity in the population of the municipality of Berane. The majority of the 

population is concentrated in the city center (38.87%) and suburban settlements (45.83%), 

while the percentage of people living in rural areas is very low (only 15.30%). 
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POSITION OF THE MUNICIPALITY 

 

A developed traffic infrastructure is one of the basic prerequisites for a quality business 

environment. 

There is a developed traffic network in Berane. A large number of city roads have been 

completely reconstructed and meet the needs in accordance with the design and technical 

documentation and standards for this type of roads. 

The favorable geographical position provides access to the Ibar and Adriatic highways, solid 

traffic connections with the near and far surroundings. The regional road to Andrijevica and 

Plav passes through Berane, which connects it to Podgorica via Albania. 

 

The distance from Berane to Podgorica is 143 km, but if we use the highway Podgorica - 

Mateševo, the distance is reduced to 110 km, with the completion of the regional road Berane 

- Lubnica - Jelovica - Kolašin, the 41 km distance between Berane and Podgorica will be 

almost halved. 

Distance from railway traffic is 36 kilometers, with the nearest railway station in Bijelo Polje. 

There is an airport in Berane but it is not active, and the distance to Podgorica airport is 158 

km. The new full infrastructure cuts that distance in half. 

 

The closest border crossings to the Municipality of Berane are Dračenovac near Roţaje, about 

40 kilometers away, and Dobrakovo, the border with Serbia, about 40 kilometers away. 

The closest port to Berane is the Port of Bar, which is 193 kilometers away from Berane. If 

we use the highway route Podgorica - Mateševo, the route is reduced by 30-40 km. 

There is a solid road infrastructure in the territory of the municipality. All local centers are 

connected to the city by asphalt. Potential locations for business development in Rudeš and 

other parts of the municipality are connected to the highway, which is part of the Adriatic and 

Ibar highway, and to the regional road Berane - Plav. 

With the completion of the Berane - Petnjica road, traffic communication in the area of the 

Berane municipality has been significantly improved, and with the completion of the Berane - 

Jelovica - Kolašin road, it will also be improved towards the south of Montenegro. 

 

 

BERANE – FORMER INDUSTRIAL CENTER 

  

Former Ivangrad in the 1960s was an important industrial center in Montenegro and the 

former Yugoslavia. About 10,000 workers were employed in the economy. Social production 

and national income grew until the end of the 1980s, when economic activity sharply 

decreased. 

During the 90s, all branches of the economy suffered the negative impact of the overall 

political and economic circumstances, so in the most companies the level of production 

decreased or they were closed. Labor-intensive branches of activity were located in Berane, 

such as: 

 leather industry (leather, fur and leather clothing factory - "Polimka" Berane), 

 wood processing (sulfate pulp and paper factory), 

 factory of brick products - "Rudeš" brick factory, 

 forest industrial complex - "Šik" Berane, 

 Berane brown coal mine, 

 chemical industry of dedicated production - "Poliex" Berane ... 
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In the period of the 80s, the socialization of the economy and the results of the economy also 

meant the socialization of employment, and therefore the problem of unemployment was not 

present or was expressed in a very small number. The state solved that problem through the 

uneconomical and indiscriminate opening of production and business capacities, the 

uneconomical introduction of multi-shift work, as well as the employment of a large number 

of workers beyond the projected capacities and real needs. As these branches had a declining 

trend, the companies that existed in them stopped working over time. The workforce, who 

was engaged in them, was mainly from the local area, so the closure of these companies put 

the population in a very difficult position. Some found their livelihood in agriculture, and 

most in leaving their area. 

 

 

THE ECONOMY TODAY 

 

It is estimated that Berane's economy accounts for only 2-2.5% of the total Montenegrin GDP, 

which ranks Berane as one of the poorest Montenegrin municipalities. 

The degree of competitiveness of the municipality of Berane is 18, and according to the index 

of development of local self-government units, Berane ranks 14th, which indicates that it 

belongs to the group of less developed municipalities. 

 

When starting a business, young entrepreneurs face the problems of high interest rates on 

available credit lines, the inability to provide guarantees. It is evident that the gray economy is  

still present on the market, so a significant number of entrepreneurs conduct their work 

engagements in the gray zone. All this has a discouraging effect on those who are planning to 

start a business. 

 

Today, the following economic activities are represented in Berane: 

    • production - processing activity, 

    • traffic activity, 

    • wholesale and retail trade, 

    • service activity, 

    • agricultural activity, 

    • construction, real estate business, professional, technical and scientific activities, 

    • other (information and telecommunications, education, financial sector, insurance, ...) 

 

The largest companies in the territory of the municipality engaged in production activities: 

    • Šik "Polimlje" - wood processing (88 employees), 

    • Doo "Poliex" - chemical industry (52 employees), 

    • Doo "Granit" - stone processing (50 employees), 

    • Doo "Nikola" - wood processing (42 employees), 

    • "Intertehna" - food production (15 employees). 
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POSSIBILITIES OF FURTHER ECONOMIC DEVELOPMENT 

 

WOOD PROCESSING 

One of the biggest development resources in the municipality of Berane are the forest 

resources managed by the Forest Management of Berane. Forests in the area of the 

municipality of Berane cover 26,922 hectares, of which 22,372 hectares are state-owned and 

4,550 hectares are privately owned, with about 5 million cubic meters of wood assortments. 

 

In the Forest Management, there are five economic units in Berane, namely: 

• Kaludra- Dapsić forests, 

• Šekular forests, 

• Jelovica, 

• Hidden (Skriven) and 

• Crni vrh - Ruišta. 

 

In state property, the annual cut-off rate of gross mass is: 

• for coniferous forests, 25,000 m
3
 

• for deciduous forests, 15,000 m
3
 

 

The timber volume of commercial forests is 4,371,954 m
3
. 

 

The benefit of forest potential is reflected in the exploitation of forests for the needs of local 

wood processors that exist in the territory of the municipality of Berane. In these production 

facilities, wooden assortments such as planks and billets are mainly produced from logs, 

which are placed on the market in such condition. The exception is the company ŠIK 

"Polimlje", which through the production process creates products that it exports to the 

countries of the European Union. 

 

A special problem in forest protection is represented by illegal logging, as well as failure to 

fulfill the obligations of individual concessionaires regarding the arrangement of local roads 

after the exploitation of the forest. An additional problem is that the products from wood 

processing that are placed on the market represent only one step of processing from logs. The 

lack of development of production facilities for the additional processing of wood assortments  

and the production of finished products diminishes the importance of this development 

resource. By opening a plant in which finished products would be produced from existing 

semi-finished products, additional value would be given to this resource and conditions would 

be created for employment of the workforce. 

The market's need for pellets as an energy source, which becomes an alternative to using 

wood for firewood, led to the opening of factories for its production (pellet mills). A certain 

amount of time needs to pass before we can talk about positive and negative effects. 

The functioning of the existing individual wood processors is difficult due to the individual 

provision of wood mass and the market for product placement. Wood processors fail to obtain 

raw materials through public bidding, because they do not meet the criteria from the public 

call. On the other hand, in the previous period, privileged wood processors received raw 

materials on the basis of inaccurate data or rather misinterpretation of the set rules, on the 

number of employees in wood processing as a basis for granting concessions. Because of this, 

wood processors are forced to purchase wood mass at several times higher prices from private 

individuals and companies that have received concessions, which reduces the competitiveness 

of their product and ultimately threatens the survival of companies, which introduces them to  
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the gray economy zone. This problem must be solved systematically, in order for the state to 

enable wood processors to have equal treatment when it comes to raw materials, and the 

entire local community would benefit from that. 

Systemic changes, association of wood processors and strategic partners would facilitate 

easier business and development of secondary production. 

 

 

HYDRO POTENTIAL 

 

In the past years, 6 mini hydropower plants with a total power of about 10 megawatts (MW) 

were built and put into operation in Berane. There are many controversies related to the 

construction of mini-hydroelectric plants, about the impact on the environment and benefits 

for the local community. 

Bearing in mind the relatively low utilization of the hydropower potential, which is very high 

in the territory of the municipality, at the suggestion of the project team. The Assembly of the 

Municipality of Berane decided to build 3 (three) mini hydropower plants (MHP) on three 

existing local water supply lines and to establish a limited liability company that will manage 

the project. The company DOO "BENERGO" was founded by the Decision of the Assembly 

of the Municipality of Berane dated June 26
th

, 2016, whose activity is the production of 

electricity from renewable sources. 

 

 

Таble. 1: Planned mini hydropower plants  

 

 

 

 

 

Source: Strategic Development Plan of the Municipality of Berane for the period 2019-2023. 

 

 

Mini hydropower plants (MHP) are designed as pressure-flow plants on planned local water 

supply lines (pipelines). The projects will be implemented in accordance with the Law on 

Energy, Energy Efficiency and Conservation of the Natural Environment, which precisely 

defines the use of renewable energy sources while respecting environmental standards. 

The "Miolje Polje" MHP project was successfully implemented without negative impact on 

the environment and the population's drinking water supply. The realization of the 

construction of the two remaining mini hydroelectric plants is in preparation. The entire 

produced energy is delivered to the distribution network. 

 

THERMO POTENTIAL 

DARK COAL 

 

It could be found in the Berane and Polica coal and lake basins, with an area of about 30 and 

12 km2, divided into four areas: 

• Budimlja, 

• Petnjik, 

• Zagorje and 

• Berane. 

No Name Power 

1. Миољепоље 300 KW 

2. Ржансковрело 380 KW 

3. Дапсиће 70 KW 
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The total reserves according to the documentation accompanying the dark coal mine Ivangrad 

- Berane are: 

• geological 157,933,410 t, 

• exploitation 18,511,870 t. 

 

The total reserves of dark coal in the Lima valley (around Berane) are about 30 million tons, 

and the prospective reserves are over 100 million tons.9 

Coal mining since 1980. takes place in the Petnjik area. The mine is located on the territory of 

the Petnjik district and is about 5 km from Berane. The Petnjik district belongs to the Berane 

coal-bearing basin, which is part of a much larger Berane-Polica coal-bearing basin. The  

 

Berane-Polica coal-bearing basin is located in the area of Berane, that is, in the northeastern 

part of Montenegro. The Berane coal-bearing basin includes the districts of Budimlja, Petnjik,  

Zagorje and the central, western and southern parts of the basin. In the Budimlja area, 

exploitation ended in 1980. Zagorje and Polica stations are in the research phase. 

 

 

BUSINESS ZONE RUDEŠ 

 

The Rudeš Business Zone in Berane was defined on the basis of the local location study 

(LSL), which includes, in addition to the industrial zone, green areas and roads. The business 

zone is included in the scope of the General Urban Plan and covers an area of 548,355,398 

m², one part of which is privately owned. An area has been defined for a specific business 

zone and owned by the Municipality of Berana with a total area of 225,011.00 m², and the 

free area defined for new capacities within that area is 167,579.34 m². 

 

Space for small and medium-sized enterprises, storage facilities, business incubators, 

production plants and other facilities is provided in the Business Zone. The zone has a solid 

foundation for connecting to the necessary infrastructure (water, electricity, access roads, and 

sewage). In the immediate vicinity passes the main road, which is part of the Ibar and Jadran 

main road, and the Berane - Plav regional road… 

 

The total number of buildings is 19, of which 12 are slated for demolition. 

For doing business in the business zone, numerous benefits are provided both at the state and 

local levels. 

Within the defined area, a business incubator with a gross area of 577.9m², an attic area of 

396.1m² was built, which is a total of 974m² of gross developed area. The rest of the space is 

intended for other production capacities. The Business Incubator is intended to be the initiator 

and logistics center for the full valorization of the business zone. Among other things, it is 

planned that the entrepreneurs who are currently operating in the incubator will leave it 

strengthened over time and continues their activities within the business zone. 

Several business entities operate in the Business Zone on Rudeš, which adapted the 

production halls of the former industrial zone to their needs. However, occupancy of the 

business zone is still at a low level, despite the advantages it provides. 

The reasons for this state of affairs are numerous, and certainly the main cause dates back 

years, when the buildings of the former Pulp and Paper Factory were left to ruin and decay, as 

a result of which most of them are now slated for demolition. 
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So, the main problem at the moment is the ruined old buildings of the mentioned factory, 

which should be demolished or at least tried to bring them to their intended purpose in order  

to give potential investors an incentive or interest to start opening production facilities within 

the defined business zone. 

 

The business zone can serve to support: 

• wood industry, 

• agro-industry, 

• processing industry, 

• storage and refrigerators, 

• information and communications, 

• for professional, scientific and technical activities, 

• working plants for processing, finishing and packaging, 

• commodity distribution centers i 

• service activities. 

 

Facilities in the Rudeš business zone: 

• land lease at a price of €0.05/m2 per year, for a period of 10-30 years 

Areas of: 

• from 1500 - 2000m2, for an investor who employs 3 to 5 workers and builds a building with 

a size of at least 20% of the size of the plot, 

• from 1500 - 5000m2, for an investor who employs 6 to 10 workers and builds a building 

with a size of at least 25% of the size of the plot, 

• from 1500 - 8000m2, for an investor who employs 11 to 20 workers and builds a building 

with a size of at least 30% of the size of the plot, 

• Exemption from the fee for communal equipment of construction land. 

• Exemption from real estate tax for investors engaged in the production, processing, 

packaging or processing of agricultural products produced in Montenegro, during the lease of 

the land. 

 

These benefits can be cumulated with other state aid in accordance with the Law on State Aid 

and the Regulation on Business Zones. 

 

FOOD PRODUCTION 

 

Agricultural production in the municipality of Berane has a long tradition and constitutes a 

significant part of the total agricultural production in Montenegro. There are 3,156 

agricultural farms in the municipality. 

 

Table no. 2: Number of farms in Berane municipality 

 

 

 

 

 

 

 

Source: Secretariat for Agriculture, Tourism, Water Management and Environmental 

Protection. environment, Municipality of Berane 
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Significant areas of agricultural land of good quality and a sufficient number of able-bodied 

population with additional investments are a good basis for more intensive initiation of 

agricultural production, and therefore employment of the able-bodied rural population. By 

applying modern methods, procedures and breeding methods of cultivated plants, selection of 

domestic animals, such genetic potentials have been created that achieve very favorable 

effects and results in terms of production and achieving good and stable yields and growth. 

 

Table no. 3: Land potentials 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Secretariat for Agriculture, Tourism, Water Management and Environmental 

Protection, Municipality of Berane. 

 

It is necessary to achieve a stronger connection between agriculture and other branches of the 

economy, primarily with tourism and industry through sub-branches of processing agricultural 

products in the form of final products, with effective marketing and placement on the foreign 

market. It is necessary to strengthen the capacity for organic farming, because the market 

demand for products of this type is increasing. 

 

 

TOURISM 

 

Tourism development strategy until 2025 with an action plan, prepared by the Ministry of 

Economic Development, tourism is defined as a strategic branch of the Montenegrin 

economy. Montenegro as a tourist destination is divided into seven tourist development zones, 

which differ from each other in socio-cultural, historical, traditional, natural and economic 

characteristics, and at the same time represent the basis for a unique and specific tourist 

product of Montenegro: 

1. Ulcinj with Ada Bojan and Solana (municipality of Ulcinj); 

2. Budva and Bar Riviera (Budva and Bar municipalities); 

3. Bay of Kotor (municipalities of Herceg Novi, Tivat and Kotor); 

4. Capital of Cetinje and Lake Skadar (Capital of Cetinje); 

5. Central region (Capital city of Podgorica, municipalities of Tuzi, Danilovgrad and Nikšić); 

6. Bjelasica, Komovi and Prokletije (municipalities of Bijelo Polje, Kolašin, Mojkovac, 

Berane, Andrijevica, Plav, Gusinje, Petnjica and Roţaje) and 

7. Durmitor and Sinjajevina with the Tara river canyon (the municipalities of Ţabljak, 

Pljevlja, Pluţine and Šavnik) 

 

 

No. Land category  Area in ha 

1. Agricultural land 26070 

 plowed fields 3435 

 orchards 910 

 meadows 8049 

 pastures 10088 

 Forest land 20935 

 Barren land 2171 

Total  49176 
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The municipality of Berane is included in development zone 6 - Bjelasica, Komovi and 

Prokletije. 

 

Picture no. 1 Tourist development zones 

 

Source: Montenegro, Ministry of Economic Development, Tourism Development Strategy 

until 2025 with action plan.  
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Based on the conducted research and analysis, it was concluded that the municipality of 

Berane is favorable for the development of tourism due to its geographical location, climatic 

conditions, road infrastructure, rich bio-diversity, rich and varied offer of 

cultural/anthropogenic resources. 

The municipality of Berane is located at a road junction, which enables connection with the 

remaining six tourist development zones. The construction of the road over the mountain 

Bjelasica to Kolašin, which is in the final stage, will further improve the connection, 

especially with the ski centers and tourist complexes on the Kolašin side, which opens the 

possibility for the development of accommodation capacities, the ski resorts of Bjelasica in 

the territory of the municipality of Kolašin are more easily accessible from Beran than from 

Kolašin. The motorway, which is partly built and which will become part of a wider network 

of high-speed sections, Berane will be at the center of key regional road routes, so it will be 

equally attractive to tourists visiting the Montenegrin coast who want to complete the 

experience with a visit to the continental part of the country as well as those who prefer 

mountain tourism. 

The tourist offer provides the basis for the development of active tourism with a rich offer of 

various activities. Mass winter tourism, which is based on the consumption of winter sports, is 

not the best solution for the development of Beran's tourist offer, which does not mean that 

we should not work on improving the conditions for the development of this type of tourism 

through the construction of new ski resorts and the renovation of existing ones. It is necessary 

to view the diversified tourist offer as a package in which everyone can find satisfaction of 

affinity. To offer tourists a varied and continuous experience throughout the year. A 

diversified tourist offer, a diverse offer that targets guests with different preferences, can lead 

to the visit of tourists with different interests. Such an approach would lead to a large number 

of visits, which would additionally be an incentive for the construction of accommodation 

capacities, the development of rural, sports adrenaline, religious, cultural and other types of 

tourism. This approach would have an impact on the development of agriculture and the 

preservation of the environment, as a basic prerequisite for the development of tourism in the 

area of healthy lifestyles. 

The main advantage for the development of tourism in Berane is diversity, and it is a value 

that should be nurtured and valorized in the right way. "Industrialization" and the uniformity 

of the tourism offer in Berane could lead to the opposite effect and, for a long period of time, 

could threaten the development of tourism and, therefore, all related branches. 

 
 

CONCLUSION 

 

For the development of society as a whole, it is necessary to accept and apply new knowledge 

and skills. In the part that describes the municipality of Berane, official data were used. It can 

be concluded that it is an idyllic environment that has all the prerequisites for continuous and 

accelerated development. Unfortunately, the idyllic picture does not correspond to the real 

situation. like all societies in transition, ours is burdened with many problems. Excessive 

employment in budgetary institutions, nepotism, stepmotherly relationship of the state 

government, devastating privatization, corruption in the allocation of rights to use natural 

resources and state incentive funds, decades of insufficient investment in infrastructure and 

development potential... 
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The municipality of Berane is rich in resources. Natural ones have been talked about, but 

those that are most important are human. Even in the second half of the last century, there 

were highly educated personnel in Berane. Even in the most difficult years, regardless of the 

lack of motivation, young people enrolled in universities and brought knowledge that is 

necessary to their city. Not a small number left Berane, but starting economic activities would 

create the conditions for knowledge to be used for their survival in the environment they come 

from and for the development of Berane as a whole. 

Once upon a time, large industrial complexes were thought to be the locomotive that should 

lead to progress. I believe that systemic changes, fair use of natural resources, strengthening 

of administrative capacities and breaking down business barriers, suppression of corruption 

and partiocracy and, first of all, education and development of human resources are key 

prerequisites for development and exit from the crisis. 

Only people with a business vision and an entrepreneurial spirit can direct the economy in the 

right direction, only they can use all the resources that nature selflessly gave us and create 

conditions for a decent life. 
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Abstract: Biodiesel is an adequate alternative to fossil fuels, therefore its production has 

recorded a large increase in recent years. The beginning of the use of vegetable oil as a fuel is 

linked to the multi-year research work of Rudolph Diesel, who, even in his time, pointed out 

the importance of using vegetable oils as propellants and the possibility of their more 

intensive use for these purposes in the future. The numerous advantages of using biodiesel 

produced by transesterification of vegetable oil are well known and repeatedly confirmed, and 

the demands for greater energy independence and environmental protection, along with 

economic reasons, are the main causes of the intensification of biodiesel production and use. 

The increase in the volume of production and consumption of diesel produced from vegetable 

oils caused an increase in the demand and consumption of vegetable oils for industrial 

purposes (especially rapeseed oil, soybean oil and palm oil, as the basic vegetable oils used 

for the production of biodiesel), which is also reflected in the price fluctuations of these oils, 

which is all analyzed in this scientific paper.  

 

Key Words: biodiesel, application of biodiesel, vegetable oils, member countries of the 

European Union, the world  

 

1. Introduction 

 

The production of biodiesel in the world amounts to about 40 million tons. Biodiesel is an 

adequate alternative to fossil fuels, therefore its consumption has been increasing in recent 

years, especially in America, in Asia and in the member states of the European Union 

(Bockey, 2019). 

In 2018, the European Union presented energy plans and goals for 2030. As part of the energy 

goals for 2030, the European Union included a minimum 40% reduction in greenhouse gases 

and a minimum 32% share of renewable energy consumption in all sectors (Giuntoli, 2018).  

                                                           
1
 The paper was written as part of the Scientific and Professional Project Circular Economy in the Function of 

Sustainable Development organized by the Educational and Business Center for Human Resource Development, 

Management and Sustainable Development from Novi Sad; 
2
 tamara.premovic@gmail.com 
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Biodiesel derived from vegetable oils has proven to be a very efficient biofuel, which has 

caused an increase in the demand and consumption of vegetable oils intended for biodiesel 

production. Therefore, the import and export of vegetable oils used in the production of 

biodiesel has increased today, which is reflected in the increase in the cost price of these oils 

on the market (USDA, 2023). 

 

Biodiesel produced from vegetable oils meets the technical prerequisites for successful use as 

a biofuel, and its application has numerous advantages, primarily economic and ecological, 

therefore, in this scientific paper, an analysis of the production and application of biodiesel at 

the European and world level was carried out, with a special emphasis on biodiesel produced 

from rapeseed oil, and then biodiesel produced from soybean oil and biodiesel from palm oil, 

since biodiesel produced from these vegetable oils is the most represented on the market. 

 

 

2. Beginning of application of biodiesel produced from vegetable oils 

 

The beginning of the use of vegetable oils as a fuel is linked to the multi-year research work 

of Rudolf Diesel, who even then, in his time, indicated the importance of the use of vegetable 

oils as motor fuels, and the possibility of their more intensive use in the future "The use of 

vegetable oils for engine fuels may seem insignificant today, but such oils may become, in the 

course of time, as important as petroleum and coal tar products of the present time" (1912). 

The beginning of the official use of vegetable oils as fuel dates back to 1892, when Diesel 

filed an application and then received a patent in Germany for a new efficient heat engine. In 

1893, Rudolph Diesel created his first model engine, which had an efficiency of 26%, more 

than double that of the steam engine of the time. After several years of research, in February 

1897, the first engine suitable for practical use was launched. Rudolf Diesel first 

demonstrated his peanut oil engine at the 1898 World's Fair in Paris. Fuels derived from fossil 

sources soon after became available in huge quantities at affordable prices, so the interest in 

vegetable oils as fuels then disappeared. The oil crisis that prevailed in the 1970s and the 

increase in environmental awareness caused renewed interest in the use of vegetable oil as an 

alternative to fossil fuels (Virkes, 2008; Nikolić, 2016). 

 

When using vegetable oils as fuel, it was necessary to solve certain problems, primarily: 

- Vegetable oils have 10-20 times higher viscosity than fossil fuels, this causes poor fuel 

dispersion resulting in incomplete combustion. 

- The extremely high ignition point of vegetable oils and the tendency of vegetable oils to 

polymerize (thermally and oxidatively) lead to the formation of deposits on the nozzles and to 

the dilution of engine lubricating oil. Because of these problems, long-term use of vegetable 

oils or mixtures of vegetable oils with mineral fuels quickly leads to engine damage. 

 

These problems observed when using vegetable oils as fuel can be eliminated in two ways, 

either by adapting the engine to the fuel or adapting the fuel to the engine, which is the more 

acceptable option. Transesterification of vegetable oils with alcohol has proven in practice to 

be the optimal technology for modifying vegetable oils that are used as biofuels, therefore the 

term "biodiesel" is used today exclusively for products created using this technology. In 

recent times, vegetable oil methyl ester was first used to replace diesel fuel in 1980. At the 

same time, rapeseed oil methyl ester was produced and tested as a biofuel at the Technical 

University of Graz.  
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The first industrial plant for the production of methyl ester of rapeseed oil started operating in 

1991 in Aschach, Austria, and in 1996 two large industrial plants began operating, one in 

France (in Rouen) and the other in Germany (in Leeru) (Virkes, 2008; Nikolić, 2016). 

 

 

3. Application of biodiesel produced from vegetable oils in the world  

 

The production of biodiesel in the world amounts to about 35-45 million tons. The production 

of biodiesel in the world in the period from 2006 to 2019 is shown in graph 1. By analyzing 

the data given in graph 1, it can be seen that the production of biodiesel in recent years shows 

a tendency to increase. In the European Union alone, diesel consumption is around 210 

million tons. Biofuel from vegetable oils is an adequate alternative to fossil fuels, therefore it 

is increasingly used especially in North America, in South America, in the member countries 

of the European Union and in Asia (Indonesia, Malaysia, Thailand, China, India) (Bockey, 

2019). 

 

 

Graph 1. World production of biodiesel: 2006-2019. year 
* 
Source: Bockey, 2019. 

 

 

4. Application of biodiesel produced from vegetable oils in the member countries of the 

European Union 

 

The member states of the European Union are traditionally extremely important producers of 

biodiesel. Biodiesel in the member states of the European Union occupies a special place 

among biofuels and is very common, especially for transport, since it makes up about 80% of 

the total biofuel for transport.  

The use of biodiesel as a renewable fuel has contributed to significant savings in carbon 

emissions in the transport sector, which accounts for a quarter of the total emissions of 

greenhouse gases in the EU member states. For this reason, biodiesel has an important role in  
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the further decarbonisation of the European transport sector, including aviation, heavy 

vehicles and maritime transport 

(https://www.fediol.eu/web/biofuels/1011306087/list1187970135/f1.html). 

 

In order for biodiesel to be used on the European and American markets, it needs to meet the 

biodiesel quality standard, i.e. must meet certain requirements for the quality standard of 

biodiesel (Nguyen, 2012): 

1. The ignition temperature must be higher than 93° 

2. Water and sediment must be less than 0.05% in the total volume 

3. Kinematic viscosity at 40°C is between 1.9 - 6.0 mm2/s 

4. Sulfated ash must be less than 0.02% in the total mass 

5. Total sulfur must be less than 0.05 wt.% 

6. The methanol content must be less than 0.20% in the total volume 

7. Cetane number must be higher than 47 

8. The freezing point must be reported in °C to the consumer 

9. Carbon residues must be less than 0.50% in the total mass 

10. The acidity must be less than 0.50 mg KOH/g 

11. The total glycerin must be less than 0.24% in the total mass 

12. Phosphorus must be less than 0.001 wt.% 

13. The maximum point of vacuum distillation must be lower than 360°C 

14. Oxidation stability must be longer than 3 hours. 

 

In Europe, biodiesel consumption is based on local production and imports. One of the 

specifics of biodiesel production in the member countries of the European Union is the fact 

that it is successfully produced in production facilities of different production volumes, which 

vary in a very wide range from 2000 MT to 600 000 MT. 

 

Table 1 shows the production of biodiesel in the member states of the European Union in the 

eight-year time interval from 2009 to 2016. Analyzing the summary data shown in table 1, it 

can be seen that in the observed time period, the production of biodiesel in the member states 

of the European Union ranged from a minimum of 9.857 million liters, achieved in 2019, to a 

maximum of 12.661 million liters, which were produced in 2014. years. In 2014, biodiesel 

production was also very profitable, due to high local demand, as well as cheaper imports, 

which all caused an 11% increase in biodiesel production (table 1). 

Analyzing the data on biodiesel production in individual countries of the European Union, 

also shown in table 1, it can be seen that Germany and France are the largest producers of 

biodiesel, which is in line with the volume of biodiesel consumption, in which Germany and 

France are leading. In the other member countries of the European Union, in the observed 

eight-year time interval, there are variations in the realized production of biodiesel (table 1), 

which is also in line with their consumption of biodiesel in the analyzed time interval (Stange, 

2015). 

 

 

 

 

 

 

 

 

https://www.fediol.eu/web/biofuels/1011306087/list1187970135/f1.html
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Table 1. Production of biodiesel in the member countries of the European Union: 2009-2016. 

year (in millions of liters) 

 

State 

 

Year 

2009. 2010. 2011. 2012. 2013. 2014. 2015. 2016. 

Germany 2,598 3,181 3,408 2,954 3,067 3,408 3,180 3,180 

Benelux 

countries
* 

840 912 1,084 1,881 2,102 2,102 2,100 2,100 

France 2,372 2,258 1,477 1,647 1,818 1,988 2,100 2,100 

Spain 694 1,041 787 545 668 966 1,140 1,140 

Poland 415 432 414 673 736 786 800 800 

United 

Kingdom 

398 227 261 364 648 648 650 650 

Finland 290 375 253 320 399 409 410 410 

Portugal 284 328 419 350 353 358 380 380 

Italy 903 908 704 326 521 341 340 340 

The 

others 

1,064 1,045 2,233 1,719 1,364 1,657 1,460 1,490 

In total 

 

9,857 10,707 11,041 10,778 11,676 12,661 12,560 12,590 

* 
Benelux countries (Belgium, Netherlands, Luxembourg) 

** 
Source:

 
Stange, 2015. 

 

Vegetable oils used as raw materials for the production of biodiesel in the member countries 

of the European Union in the period from 2009 to 2016 (expressed in 1000 T) are shown in 

table 2. In the observed eight-year time period from 2009 to 2016 in the countries members of 

the European Union, the basic raw material for the production of biodiesel was rapeseed oil, 

the consumption of which in the analyzed time period varied between 5,970,000 T (in 2015 

and 2016) and 6,770,000 T (in 2013). In the total raw material base for obtaining biodiesel in 

2013, rapeseed oil accounted for about 58%, which is a lower value compared to 2012, when 

that share was 66%. This trend of declining share of rapeseed oil in the production of 

biodiesel in European Union member states continued in 2014, when rapeseed oil made up 

55% of the total raw material base for biodiesel production in European Union member states.  

 

The main reason for the decrease in the use of rapeseed oil in the production of biodiesel in 

the European Union member states is the greater use of palm oil, which as a raw material for 

the production of biodiesel occupies an increasingly important place. In the observed eight-

year time period, from 2009 to 2016, in the member countries of the European Union, palm 

oil as a raw material for the production of biodiesel was represented in the range of 550,000 T 

(2009) to 1,640,000 T (2013). Among other raw materials for the production of biodiesel in 

Europe, soybean oil stands out, the consumption of which in the period from 2009 to 2016 

ranged from 685,000 T (2012) to 1,085,000 T (2010). The use of palm oil and soybean oil as 

a raw material for the production of biodiesel in Europe is limited by the European Union 

standard EN 14214.  
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Table 2. Vegetable oils for biodiesel production in the member countries of the European 

Union: 2009-2016. year (in 000 T) 

Vegetable oil Year 

2009. 2010. 2011. 2012. 2013. 2014. 2015. 2016. 

Rapeseed oil 6,300 6,700 6,600 6,150 6,770 6,170 5,970 5,970 

Palm oil 550 690 700 1,050 1,640 1,620 1,630 1,620 

Soybean oil 1,000 1,085 1,000 685 850 850 855 855 

* 
Source:

 
Stange, 2015. 

 

 

European countries cannot provide sufficient quantities of raw materials for the production of 

biodiesel, therefore, a significant part of the vegetable oils intended for the production of 

biodiesel, in addition to their own sources, are also provided through imports, which represent 

an important supplement to the supply of the necessary raw materials. The increase in the 

production of vegetable oils in the member countries of the European Union is limited due to 

agronomic and climatic conditions and cannot be a substitute for imports. This is clearly 

illustrated by the example of soybean seeds and oil, for which the needs in the EU member 

states are largely met by imports 

(https://www.fediol.eu/web/crop%20innovation/1011306087/list1187970115/f1.html). 

 

When analyzing the data on the demand for biodiesel in the member countries of the 

European Union in the period from 2006 to 2016, which are based on the statistical data of the 

European-Biodiesel Board (EBB), it can be seen that the demand for biodiesel was the highest 

in 2011 , which was in line with the volume of production and imports. After 2011, there was 

a decrease in the demand for biodiesel in the member countries of the European Union in 

2012 and 2013, and then there was a stabilization of the demand for biodiesel, which was 

coordinated with the stabilization of the production and import of biodiesel (Stange, 2015). 

The diagram shown in Figure 1 (according to data from FEDIOL-the European Union 

vegetable oil industry association) shows the total final use of vegetable oils in the member 

states of the European Union, both for the production of biodiesel and for other purposes, in 

the time interval from 2014 to in 2019.  

 

 

 

 

 

 

 

 

 

 

https://www.fediol.eu/web/crop%20innovation/1011306087/list1187970115/f1.html
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Figure 1. Application of vegetable oils in the member countries of the European Union: 2014-

2019. year (in 1000 T) 
*
Source: https://www.fediol.eu/data/Split%20end%20use%20website.pdf. 

 

 

In the observed period of time, the total consumption of vegetable oils in the member states of 

the European Union predominantly showed a tendency to increase, since it ranged from 

26,635,000 T in 2015 to 29,730,000 T in 2019. The share of vegetable oils used for the 

production of biodiesel in the analyzed period of time in the total consumption of vegetable 

oils in the member countries of the European Union varied from 35% (1,0260,000 T) in 2014 

to 39% in 2015-2017. (1,0280,000-1,0950,000 T) and in 2019 (1,160,000 T), always 

occupying the second place, after the use of vegetable oils for edible purposes, which in the 

analyzed time interval accounted for 46-51% of the total consumption of vegetable oils oil. 

The use of vegetable oils for non-energy technical purposes (1,378,000-1,712,000 T, i.e. 5-

6% of total consumption of vegetable oils), while the consumption of vegetable oil for direct 

current application in the analyzed time interval amounted to 820,000-1,470,000 T (3-5% of 

the total consumption of vegetable oils). Application of vegetable oils as animal feed in the 

period from 2014-2019. year in the member states of the European Union was all the time 4% 

of the total consumption of vegetable oils (i.e. 980,000-1,197,000 T), while as a direct fuel in 

the given time interval vegetable oil was used with 10,000-30,000 T, which was 0% of the 

total consumption of vegetable oils in the member countries of the European Union 

(https://www.fediol.eu/data/Split%20end%20use%20website.pdf). 

 

Table 3 shows the total end use of vegetable oils in the member countries of the European 

Union, in the past three-year period from 2020 to 2022.  

 

 

 

https://www.fediol.eu/data/Split%20end%20use%20website.pdf
https://www.fediol.eu/data/Split%20end%20use%20website.pdf
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Table 3. Application of vegetable oils in the member countries of the European Union: 2020-

2022. year (000 t) 

Year  
 

2020. 

 

2021. 

 

2022. 

Total 

(1000 t) 

28527  27685  27421  

Food 

12807 45% 12342 45% 12387 45% 

Biodiesel 
11850 42% 11520 42% 11350 41% 

Non-energy 

technical 

1606 6% 1624 6% 1659 6% 

Feed 
1099 4% 1089 4% 1075 4% 

Direct 

Energy 

(electricity) 

1155 4% 1100 4% 940 3% 

 

Direct Fuel 

 

10 

 

0% 

 

10 

 

0% 

 

10 

 

0% 
*
Source: https://www.fediol.eu/data/1700583371Split%20end%20use%20website.pdf. 

 

 

In the last three-year period (table 3), the total consumption of vegetable oils showed a 

downward trend, since in 2020 it was 28,527,000 T, in 2021 it was 27,685,000 T, while in 

2022 it had a value of 27,421,000 T. The share of vegetable oils that was applied for the 

production of biodiesel in the total consumption of vegetable oils in the member states of the 

European Union, compared to the previous six-year period (2014-2019), it is on the rise, since 

it amounted to 41-42%. In the observed three-year time interval, the consumption of 

vegetable oil for the production of biodiesel in the member countries of the European Union 

followed the tendency of the total consumption of vegetable oils and is in a slight decline, 

since in 2020 it had a value of 11,850,000 T, in 2021, 11,520,000 T, while in 2022 it 

amounted to 11,350,000 T. In the last three-year time period, as was the case in the previous 

six-year time interval (2014-2019), the consumption of vegetable oils for the production of 

biodiesel is in the total consumption of vegetable oils in the member countries of the 

European Union took second place, right after the consumption of vegetable oils for edible 

purposes, which amounted to 12,342,000-12,807,000 T, i.e. 45% of the total production of 

vegetable oils. The share of the use of vegetable oils for non-energy technical purposes in the 

total consumption of vegetable oils in the member states of the European Union in the period 

from 2020 to 2022 was always 6% (i.e. 1,606,000-1,659,000 T), the share of consumption of 

vegetable oils as animal feed was all the time 4% (i.e. 1,075,000-1,099,000 T), while the 

share of consumption of vegetable oil for direct current application was 3-4% (i.e. 940,000-

1,155,000 T).  

 

https://www.fediol.eu/data/1700583371Split%20end%20use%20website.pdf
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As a direct fuel in the last three-year time period analyzed, vegetable oil was used all the time 

in the European Union member states in an unchanged amount of 10,000 T, which accounted 

for 0% of the total consumption of vegetable oils (table 3), similar to what was the case in the 

European Union member states and in the previously analyzed time period from 2014 to 

2019. 

Realized production of biodiesel in certain member countries of the European Union at the 

end of 2021 (expressed in thousands of barrels) is shown in graph 2 (Statista, 2022).  

 

 
Graph 2. Production of biodiesel in the member countries of the European Union in 2021 (000 

barrels) 
*
Source: Statista, 2022.  

 

 

In terms of biodiesel production in 2021, Germany is still leading among the European Union 

member states, with 54 thousand barrels, followed by France, with 48 thousand barrels of 

biodiesel production. In terms of biodiesel production, the Netherlands (38,000 barrels) and 

Spain (32,000 barrels) follow. Biodiesel production in 2021 in Italy amounted to 21 thousand 

barrels, and in Poland 19 thousand barrels. According to the achieved biodiesel production in 

the member states of the European Union in 2021, Sweden (11,000 barrels), the United 

Kingdom (10,000 barrels), Belgium (9,000 barrels) and Austria (8,000 barrels) follow. In 

2021, the realized production of biodiesel in Portugal and Finland was identical and amounted 

to 5 thousand barrels (Statista, 2022).  

 

 

 

 

 

Biodiesel production in the EU in 2021

Germany French Netherlands Spain
Italy Poland Sweden United Kingdom
Belgium Austria Finland Portugal
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5. Instead of conclusion    
 

The production and application of vegetable oils for the production of biodiesel has become 

very current and attractive in recent years, both in the member states of the European Union 

and in developed countries around the world. In addition to supply and demand, various 

socio-economic and political influences play a major role in the volume of vegetable oil 

production and its application in biofuel production. For example, a particularly important 

impact on the biodiesel market was the decision made by the US Environmental Protection 

Agency in December 2022. to give approval to rapeseed oil to participate in the Renewable 

Fuel Standard program. This decision has a lot to do with current developments in the global 

biodiesel market, as the amount of rapeseed oil used for industrial purposes more than 

doubles in 2022/23. economic year. Canada exported 3.0 million metric tons of rapeseed oil 

during the 2022/23 economic year (August 2022 to July 2023), of which a record 2.6 million 

tons were exported to the United States. 

Due to high US demand for vegetable oil as feedstock for biodiesel production and record 

exports of rapeseed oil to the US, Canadian rapeseed oil exports to China (with a 35% market 

share in 2020/21 economic year to only 5% in the 2022/23 economic year). Due to 

insufficient imports from Canada, China has largely met its needs for rapeseed oil by 

importing the remaining stocks of oil from Russia and Belarus from 2021/22. economic years 

(USDA, 2023). 

 

In 2023/24. economic year due to the growing demand for biodiesel from vegetable oils 

especially in the United States of America, the import of rapeseed oil to the United States is 

predicted to increase and will break a new record with 3.0 million tons of rapeseed oil imports 

for the purpose of industrial consumption - for the production of biodiesel. Due to the 

increased demand for biodiesel produced from vegetable oils and due to the numerous 

advantages of using rapeseed oil in the production of biodiesel, according to experts, it is 

expected that the demand, production and consumption of rapeseed oil for the production of 

biodiesel will continue to grow in the coming period. 

 

An increase in the export price of vegetable oil from soybean seeds in the United States of 

America, compared to other countries exporting soybean oil, was recorded, which was a 

consequence of the increased demand for soybean oil as a raw material for the production of 

biodiesel, especially in the United States of America. The increase in soybean oil prices was 

additionally influenced by the drought in Argentina, which caused a decrease in the volume of 

industrial processing of soybean seeds and a significant decrease in the amount of soybean oil 

produced in Argentina, a country that is traditionally the largest exporter of soybean oil.  

Palm oil prices also saw an increase. The world's most important producer and exporter of 

palm oil is Indonesia, which has increased its biorefining capacity by almost 50% since 2020, 

anticipating even then higher palm oil consumption needs for the production of biodiesel for 

domestic purposes and for export. In February 2023, Indonesia started a B35 biodiesel 

blending program. In August 2023, Indonesia quadrupled biodiesel exports compared to the 

same period last year, with China accounting for a huge share of import demand. Based on 

higher biodiesel exports, domestic industrial consumption in Indonesia increased by 200,000 

tons and now stands at 11.7 million tons (USDA, 2023). 
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Apstract: The seeds, oil and meal from sunflower seeds are widely used in industry, 

especially in the food industry and in the animal feed industry. In the technological process of 

sunflower seed production, the applied dehulling technology has a great influence on the 

quality of the produced dehulled seeds, which can be sent for processing or to the market. On 

the domestic market, and especially on the developed European market, shelled sunflower 

seeds are widely represented and highly valued due to their exceptional sensory attributes, 

excellent nutritional quality and high biological value. Hulled sunflower seeds can be 

processed into oil, but can also be marketed raw or after frying, and can be used to prepare 

over 100 different food products. This scientific work presents modern technological 

solutions and highly productive sunflower seed dehulling technologies, which contribute to a 

significant increase in productivity, profitability and economy of sunflower seed production 

and processing, while respecting the principles of environmental protection, i.e. which 

contribute to the establishment of sustainable sunflower seed production and sustainable 

sunflower seed processing, while respecting the principles of circular "green" economy. 

 

Key words: sunflower seeds, sunflower seed dehulling, high productivity sunflower seed 

dehulling technology, pneumatic and centrifugal dehuller 

 

 

1. Introduction 

The food industry exhibits a permanent tendency of growth and development, which is 

necessary in order to produce sufficient quantities of food for the increased number of 

inhabitants on earth. This requires ensuring a sufficient amount of raw materials for the food 

industry, raw materials of adequate composition and quality, as well as constant improvement 

of the technological process of food production (Premović, 2022; Premović et al., 2022). 

Sunflower seeds are a raw material that is increasingly used in the food industry, among other 

things, due to the excellent nutritional quality and high biological value that sunflower seeds 

 

                                                           
1
 The paper was created within the Project "Sustainable production and the nutritional and health importance of 

foods in the modern diet" of the Educational and Business Center for Human Resources Development, 

Management and Sustainable Development Novi Sad. 
2
 tamara.premovic@gmail.com 
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exert on the human body if they are of adequate composition and quality, i.e. products from 

sunflower seeds that are produced in an adequate way, using modern technological solutions,  

modern accessories and equipment. The most important product of the technological process 

of processing sunflower seeds is high-quality oil and meal. In the consumption of edible oils, 

in addition to refined ones, today more and more attention is being paid to cold-pressed 

sunflower oil, which is gaining an important role in people's nutrition and is slowly 

conquering the markets of Europe and the world. In addition to sunflower seed oil, there are 

other products such as vegetable fats and products of multiple processing stages based on oil 

and fat (margarine and related products and mayonnaise and related products), which are 

widely used in various branches of the food industry (confectionery industry, bakery industry, 

ready meals industry, meat industry, oil industry, which also includes the industry of cold-

pressed oils, etc.) (Oštrić-Matijašević and Turkulov, 1980; Premović, 2014; Premović et al., 

2015; Vlahović, 2015; Rabrenović and Vujasinović, 2021; Premović, 2022a). In addition to 

the exceptional nutritional and biological value of seeds, oil and other products produced by 

applying an adequate technological process of production from sunflower seeds of adequate 

composition and quality, there are numerous other reasons why sunflower is a suitable raw 

material for use in the food industry, especially in areas such as the Republic Serbia, which 

has excellent climatic and geographical conditions and a long tradition of successful 

production and industrial processing of sunflower seeds (Oštrić-Matijašević and Turkulov, 

1980; Premović, 2008, 2014, 2022a; Vlahović, 2015). 

 

Sunflower is an annual plant, where the crop is harvested every year. Sunflower is 

characterized by mass cultivation, a large yield per unit area, as well as a raw material base 

that is permanently improved by creating modern and improved hybrids, which is important 

both for breeders and for sunflower producers (Premović et al., 2015; Premović, 2014, 

2022a). 

 

The sunflower is characterized by the possibility of mechanized harvesting and processing, 

which is permanently enhanced, all with the aim of producing products of the best possible 

composition and quality while realizing the principles of "green sustainable production", 

circular "green" economy, i.e. with the optimization of the production process, with the 

optimal valorization of all secondary products and with respect for the principles of 

environmental protection. We must not forget the fact that shelled sunflower seeds are an 

important product on the international and domestic market of oilseeds, especially for the 

reason that sunflower is traditionally the most significant and represented oilseed in terms of 

sown areas and the volume of production and processing in our country and among the 

leading oilseed on the European and world markets (Premović, 2014; Vlahović, 2015; 

Premović, 2022a; https://www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

The biggest influence on the intensity and efficiency of the production and industrial 

processing of sunflower seeds and the production of sunflower seed products, in addition to 

price parity, is the market, i.e. the possibilities and conditions of placing sunflower seeds as 

raw materials for industry, primarily for the food industry, and especially for industrial 

processing into oil and sunflower seed meal, as well as the possibilities and conditions of 

placing sunflower seed products, whose production, due to the constant increase in demand, 

shows continuous growth (Vlahović, 2003; Gajdobranski, 2020; Premović, 2022a). 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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In the technological process of sunflower seed production, the applied dehulling technology 

has a great influence on the quality of the produced dehulled seed, regardless of whether it 

will be sent first for processing or immediately to the market, mainly as an export item. 

Hulled sunflower seeds can be marketed raw or after frying, salted or unsalted, with the 

addition of various spices, as well as for the preparation of over 100 different food products, 

all of which affects the increase in the volume of sunflower seed production, and thus the 

increase in the standards of sunflower seed producers. as well as a processor of sunflower 

seeds. Therefore, it is necessary to work permanently on improving and improving this 

important stage in the technological process of processing sunflower seeds (Premović et al., 

2015; Premović, 2014, 2022a). In this scientific work, an analysis of the modern 

technological solution of the sunflower seed dehulling process was carried out, using highly 

productive seed dehulling technology, the application of which contributes to the 

establishment of sustainable production of sunflower seeds and sustainable processing of 

sunflower seeds, while respecting the principles of environmental protection and adequate 

valorization of the resulting non-products, i.e. respecting the principles of circular "green" 

economy.  

 

2. Dehulling sunflower seeds 

 

In the technological process of processing sunflower seeds, as well as in the technological 

process of production of edible vegetable oil in industrial facilities, in craft facilities, as well 

as in facilities with small production capacities (in the so-called "mini-oil mills"), as part of 

the preparation of seeds for marketing and/ or for extracting oil by pressing on a press, the 

dehulling phase of sunflower seeds is most often carried out. The shell separated during the 

processing of sunflower seeds by the dehulling process is considered agro-industrial biomass 

whose subsequent application and valorization can be multiple, which has an impact not only 

on economic aspects, but also on ecological and energy aspects of production and processing 

(Premović, 2022, 2022a), thus contributing to the establishment of the principles of circular 

economy and sustainable ecologically acceptable processing of sunflower seeds and the 

production of edible sunflower oil (Premović et al., 2022). 

 

The shell separated by dehulling can be applied in different ways, e.g. as a raw material in 

various branches of industry (construction, paper, pharmaceutical, chemical, food, animal 

feed industry, etc.) (Premović, 2014, 2022a; Premović et al., 2022), for composting soils for 

the removal of heavy metal ions from water environments, as biofuel for various purposes as 

an energy source for combustion in oil mills. For heating steam boilers, the application and 

valorization of the residual separated shell as an energy source is coordinated with the 

production capacity of the oil mill plant. The burning of the shell for the purpose of energy 

production is considered the most ecologically, energetically and economically efficient way 

of valorizing the seed shell remaining after the application of the shelling process, especially 

if one takes into account the constant increase in the price of energy from fossil fuels, for 

which the demand is growing daily, as well as the influence of the public, which insists on 

reducing environmental pollution, which accompanies the production and use of fossil fuels 

(Rabrenović and Vujasinović, 2021; Premović, 2022, 2022a). 

 

It is known that the shell of sunflower seeds contains abrasive particles (SiO2 x nH2O), 

hardness ≈6 Mohs (Schneider and Khoo, 1986), which are the causes of wear-damage of the 

working parts of the press and that this process is impossible to avoid (Marušić et al., 2008; 

Marušić, Milinović and Galić, 2010), which is all the more reason for carrying out the  
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dehulling of sunflower seeds before extracting the oil by squeezing the seeds in a press 

(Premović et al., 2022). 

 

On the domestic market, and especially on the market of the developed countries of Western 

Europe, shelled sunflower seeds are highly valued and widely represented due to their 

exceptional sensory attributes and high biological value, and the permanent increase in 

demand and consumption requires an increase and improvement in its production and 

processing. Many years of scientific and professional research have contributed to the 

development of modern types of dehullers for dehulling consumer and mercantile sunflowers 

in the region of our country. Therefore, two dehullers will be presented below: 

 

1. pneumatic dehuller (capacity 120/240 kilograms of sunflower seeds per hour) 

(Figure 1) and 

2. centrifugal dehuller (capacity up to 6000 kilograms of sunflower seeds per hour) 

(Figure 2) (Prospektni materijal, 2018). 

 

 
Figure 1. Pneumatic dehuller 
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Figure 2. Centrifugal dehuller 
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3. Degree of dehulling 

 

Using a modern pneumatic dehuller enables efficient dehulling of sunflower seeds in the 

production of consumer sunflowers for the market in facilities of small or medium capacity 

and volume of sunflower seed processing and production of dehulled consumer sunflowers. 

The use of a modern pneumatic dehuller also enables efficient dehulling of mercantile 

sunflower seeds in the production of cold-pressed sunflower oil. 

 

If consumer sunflower seeds, which are suitable for dehulling, are used for dehulling in a 

sheller, with the adequate application of the dehulling process and the adequate use of a 

modern dehuller (Table 1), a degree of dehulling of about 96% can be achieved. In the event 

that mercantile sunflower seeds are sent for shelling, with an adequate application of the 

shelling process and an adequate use of a modern dehuller, a degree of shelling of about 65% 

can be achieved (Pantelić, 2006). 

 

 

Table 1. Parameters of sunflower seeds and applied dehulling process 

Parameters Optimal value 

Parameters characteristic of sunflower seeds 

Seed mass 

Minimum recommended mass > 100 

gr/1000 seeds 

Optimal recommended mass > 120 

gr/1000 seeds 

Moisture content  (%) 6-8 

Shell and core blindness Minimal blindness 

Parameters of applied dehulling process 

Seed movement speed 

It is adjusted to achieve a maximum 

percentage of whole dehulled seed 

with a minimum percentage of broken 

dehulled seed 

Seed uniformity 
Maximum seed uniformity according 

to size and weight 

Seed purity 

Minimal residual impurity of seeds 

(parts of the sunflower plant and parts 

of other plants, dust, etc. organic and 

inorganic residual impurity) 

*Source: Pantelić, 2006; Premović, 2014, 2022a. 
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Due to its high capacity and high efficiency, the centrifugal dehuller is used for efficient 

dehulling of mercantile sunflowers as part of the preparation of sunflower seeds for extracting 

oil by pressing in industrial plants of oil factories, and only in exceptional cases for dehulling 

consumer sunflowers. The achieved degree of dehulling of the centrifugal dehuller has values 

that are similar to the values of the achieved degree of dehulling of the pneumatic dehuller. 

 

The degree of shelling of seeds is defined as the weight ratio of the amount of shelled 

sunflower seeds together with the shell separated after the application of the shelling process 

and the amount of input sunflower seed sent to the shelling process. A number of factors 

affect the degree of shelling of sunflower seeds and they can be classified into two groups, 

parameters specific to sunflower seeds and parameters related to the shelling process. 

Seed weight (Table 1) is the most important parameter in defining the shellability of the seeds 

of certain sunflower varieties. The values of this parameter can be improved by selection on a 

rotary selector, which achieves the preservation of seeds from "premature opening of the 

shell". 

 

The moisture content is a parameter that also has an important influence on the effectiveness 

of the dehulling process, since when the percentage of moisture in the seed is low, it becomes 

easily brittle, while when the moisture content in the seed is high, it is difficult to dehull, 

therefore it is important that the moisture values in sunflower seeds be in the range of 6% to 

8% (Table 1). 

 

Blindness of the shell and core is a characteristic phenomenon in seeds of smaller fractions, 

especially in the period when there are dry years. Careful selection minimizes or completely 

eliminates the appearance of shell and core blindness (Pantelić, 2006). 

 

Seed movement speed is a parameter of the dehulling process (Table 1) that is adjusted to 

achieve a compromise between the maximum performance of the dehulling process 

(maximum degree of dehulling) and (at the same time) the minimum percentage of dehulled 

seeds broken. By adjusting the batching speed of the shelling chamber and regulating the air 

pressure at the entrance to the chamber with a pneumatic dehuller, the seed movement speed 

is simply adjusted and maintained at a constant value. The speed of movement of the seeds in 

the centrifugal dehuller is adjusted and maintained at a constant value by adjusting the 

charging speed of the dehulling head and regulating the speed of the rotor with launch tubes. 

Seed uniformity is a parameter of the sunflower seed dehulling process (Table 1), which is 

also adjusted by careful selection on a rotary selector. Achieving maximum seed uniformity 

according to their weight and size is an extremely important prerequisite for achieving a high 

degree of dehulling in the dehulling process. 

 

The impurities that remain with the sunflower seeds can be of different composition and 

origin, they can lead to the deterioration of the composition and quality of the sunflower 

seeds, as well as to the clogging of the launch tubes, therefore it is extremely important that 

the operation of cleaning the sunflower seeds is carried out in an adequate way while 

achieving the minimum amount of remaining impurities in the mass of sunflower seeds 

(Pantelić, 2006; Premović, 2014, 2022a). 
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4. Conclusion 

 

Sustainable production implies the application of modern technological solutions, the use of 

modern accessories and equipment, while achieving profitable and economical production, all 

while respecting the principles of environmental protection. The profitability of production is 

defined by numerous parameters, the most important of which are: employment of labor 

force, installed power of electricity and production space per unit of finished product. In this 

work, modern productive technological solutions for dehulling mercantile and consumer 

sunflowers are presented and described, which achieve profitable and economical production 

of dehulled sunflower seeds, regardless of its further application, processing and/or placement 

on the market. 

 

Ensuring a significant increase in production productivity is the ultimate goal of the 

development and application of new technologies. By applying the described modern high-

productivity sunflower dehulling technology, using a pneumatic dehuller for dehulling 

consumer sunflowers, an increase in the degree of dehulling is achieved from 35% to about 

96%, which achieves a significant economy of production, while the application of the 

described centrifugal dehullers for dehulling mercantile sunflowers, with simple process 

management dehulling, achieves a degree of dehulling of about 65%, which significantly 

increases the profitability of production. In addition, since the system is completely closed, 

the pollution of the environment with dust and other impurities is minimized, as well as the 

noise created by the application of these highly productive modern technological solutions. 

 

 

References 

 

1. Gajdobranski  A. (2020). Obračunske kalkulacije u ratarskoj proizvodnji kod malih i 

srednjih gazdinstava na području AP Vojvodine. Monografija. Fakultet za poslovne 

studije i pravo i Fakultet za informacione tehnologije i inženjerstvo, Univerzitet 

„Union-Nikola Tesla“, Beograd, Srbija. 

2. Marušić, V., Ivandić  Ž., Križić  T. (2008). Smanjenje efikasnosti rada prešaone kao 

posljedica trošenja uzrokovanog konstrukcijom djelova preša. Uljarstvo. Volume 39 

(1-2): 71-76. 

3. Marušić, V., Milinović, A., Galić, J. (2010). Neke mogućnosti smanjenja gubitka kod 

pužnih preša velikog kapaciteta. Uljarstvo. Volume 41 (1-2): 23-28. 

4. Oštrić-Matijašević B., Turkulov J. (1980). Tehnologija ulјa i masti I deo, Univerzitet u 

Novom Sadu, Tehnološki fakultet, Novi Sad, Srbija. 

5. Pantelić, Ž. (2006). Visokoproduktivne tehnologije ljuštenja konzumnog i 

merkantilnog suncokreta. Zbornik radova. 47. Savetovanje idustrije ulja. Proizvodnja i 

prerada uljarica, Herceg Novi, Crna Gora, 98-101 str, 11-16.06.2006. 

6. Premović, T. (2008). Primena statističkih metoda za ispitivanje uticaja mesta gajenja 

na tehnološke karakteristike semena novih hibrida suncokreta. Diplomski rad. 

Tehnološki fakultet, Novi Sad, Srbija. 

7. Premović, T. (2014). Uticaj vremena skladištenja, sadržaja nečistoće i ljuske semena 

na senzorni kvalitet, bioaktivne komponente i oksidativnu stabilnost hladno 

presovanog ulja suncokreta. Univerzitet u Novom Sadu, Tehnološki fakultet Novi Sad, 

Srbija. 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

104 
  

 

8. Premović, T., Dimić, E., Takači, A., Milićević, Z. (2015). Uticaj mesta uzgoja na 

specifičnu i zapreminsku masu semena NS hibrida suncokreta. Ulјarstvo. Volume 46 

(1): 11-18. 

9. Premović, T. (2022). Ekološki menadžment u proizvodnji uljarica i jestivih biljnih 

ulja. Zbornik radova. Primena novih tehnologija u menadžmentu i ekonomiji. Osma 

međunarodna konferencija, Beograd, Srbija, Univerzitet „Union-Nikola Tesla“, 

Beograd, Fakultet za informacione tehnologije i inženjerstvo, Fakultet za poslovne 

studije i pravo, Beograd, Srbija, ISBN 978-86-81400-70-8. 

10. Premović, T. (2022a). Nerafinisana ulja suncokreta - ekološki, tehnološki, nutritivni i 

ekonomski aspekti. Ekonomski institut a.d. Beograd, Srbija, ISBN 978-86-904242-0-

7. 

11. Premović T ., Premović J ., Tripković A. (2022). Cirkularna ekonomija u proizvodnji 

hladno presovanih  ulja suncokreta. Zbornik radova. Primena novih tehnologija u 

menadžmentu i ekonomiji. Osma međunarodna konferencija. Beograd, Srbija, 

Univerzitet „Union-Nikola Tesla“, Beograd, Fakultet za informacione tehnologije i 

inženjerstvo, Fakultet za poslovne studije i pravo, Beograd, Srbija, ISBN 978-86-

81400-70-8. 

12. Rabrenović, B., Vujasinović, V. (2021). Tehnologija biljnih ulja i masti. Univerzitet u 

Beogradu. Poljoprivredni fakultet, Beograd, Srbija. 

13. Schneider, F. H., Khoo, D. (1986). Trennpressen-Versch einer Bestandsaufnahme 

esperimenteller Arbeiten. Fetten-Seifen-Anstrichmittel, 9: 329-340. 

14. Ticco System d.o.o. (2018). Prospektni materijal. 

15. United States Department of Agriculture Foreign Agricultural Service. Oilseeds: 

World Markets and Trade. Available: www.fas.usda.gov/data/oilseeds-world-markets-

and-trade (accessed 25.08.2023.) 

16. Vlahović, B. (2003). Tržište poljoprivredno-prehrambenih proizvoda. Poljoprivredni 

fakultet, Novi Sad, Srbija. 

17. Vlahović, B. (2015). Tržište agroindustrijskih proizvoda, Poljoprivredni fakultet, Novi 

Sad, Srbija. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

106 

 

 

 

THE ROLE OF LOCAL GOVERNMENT  

IN THE DEVELOPMENT OF A GREEN BUSINESS SYSTEM 
 

 

Vladimir Šipovac
1
  

Univerzitet Privredna akademija u Novom Sadu, 

Pravni fakultet za privredu i pravosuĎe u Novom Sadu Srbija 

 

Dejan Logarušić
2
 

Univerzitet Privredna akademija u Novom Sadu, 

Pravni fakultet za privredu i pravosuĎe u Novom Sadu Srbija 

 

Dalibor Krstinić3 

Univerzitet Privredna akademija u Novom Sadu, 

Pravni fakultet za privredu i pravosuĎe u Novom Sadu Srbija 

 

Nenad Bingulac
4
  

Univerzitet Privredna akademija u Novom Sadu, 

Pravni fakultet za privredu i pravosuĎe u Novom Sadu Srbija 

 

 

Abstract: The subject of the research is the role of local government in the development of 

green information business systems in the function of reducing the emission of harmful gases. 

By forming a green business system, companies emit less harmful gases and make large 

savings in electricity consumption. By defining a strategy for the greening of information 

systems, the local governments can encourage small businesses to get involved in the process. 

Local government subsidies can be a key factor in the success of the process, as every small 

businessman has the desire to reduce costs and reduce the emission of harmful gases, but does 

not have the necessary funds to invest in greening his business system. Certain business areas 

that need special attention in order to make them more efficient and reduce the emission of 

harmful gases are the cooling systems used to reduce the temperature in the server rooms. 

Development factors or new inventions in the information industry require managers to 

constantly introduce new equipment, tools and work methods. New information devices 

consume less electricity and therefore produce less heat and do not need to be cooled 

additionally. Computerization has become an integral part of the company's operations, but as 

technology is constantly developing, it is difficult to follow its development without investing 

significant funds. The advantage lies in the new technology because it consumes less resource 

and removes the doubt about how much the company should pay and how much it should 

invest, which will surely reduce the emission of harmful gases. 
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For the further development of green companies in Serbia, it is necessary for the state to take 

various affirmative measures: providing production subsidies, reducing taxes on green 

equipment, reducing contributions, improving credit conditions for the purchase of energy-

efficient equipment, especially providing favorable start-up loans, opening specialized 

dedicated funds for subsidizing green projects. 

 

Also, it is necessary and at the same time extremely important that both the state and 

company management recognize the role and importance of green technologies as an 

important factor in the development of companies in Serbia and the reduction of harmful gas 

emissions. The first step by the state in this direction was taken when, at the beginning of this 

year, the Ministry of Mining and Energy of the Republic of Serbia created a project to 

subsidize all municipalities that need this type of assistance. This was a good move by the 

Republic of Serbia and its Ministry of Mining and Energy, where it showed with a concrete 

move signs of greater understanding of the role and importance of sub-nationalizing green 

technologies that reduce the emission of harmful gases and electricity consumption. Research 

(Cisco Serbia) has shown that economic entities, that is, small and medium-sized enterprises 

in the Republic of Serbia, have identified new information technologies as necessary for the 

development of their business and the reduction of electricity consumption. The research 

showed that company management in the Republic of Serbia recognizes the role of long-term 

investments in new information technologies that have low carbon dioxide emissions. The 

research also showed that in Serbia, 99% of surveyed small and medium-sized companies 

connect their remote locations with the company's central location via the Internet and 

remotely access e-mail and that it needs more efficient central servers that consume less 

electricity. 

 

The research showed the extraordinary awareness of the management of small and medium-

sized enterprises that green technologies can play a significant role in their more efficient 

operations, savings and lower emission of harmful gases. The very awareness of the 

management of small and medium-sized enterprises in Serbia about the importance of green 

technologies for business development is based on the views of the European Commission on 

the activities that should be undertaken by current and future members of the European 

Union, in order to support the sector of small and medium-sized enterprises. The positions of 

the European Commission refer to activities from several domains: entrepreneurial education 

and training, cheaper and faster start-up, better legislation and regulation, availability of skills, 

utilization of the single European market, taxation and finance, and areas that are special for 

the topic of scientific work important: improving online access, strengthening the 

technological and IT capacity of small and medium-sized enterprises, developing stronger and 

more efficient communication for more successful presentation and business of small and 

medium-sized enterprises. 

 

With the development of business systems, a variety of jobs have been developed, for which 

more and more people are required every day. This rapid growth has led to the fact that 

companies hire workers who do not have the required education but possess the required 

abilities to perform certain tasks, but the employment of the best college students with some 

kind of scholarship is increasingly appearing. Information technologies require more and 

more workers every day, so many who lost their jobs entered retraining programs just for jobs 

in this field, which can be explained by salaries that are above the average in Serbia. 
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Development factors of the green business system 

 

The factors that influence the development of a green business system in such an oriented 

company depend a lot on the branch in which the companies operate. Today, the frequency of 

climate changes is high, and this affects the way they are organized and the reduced time 

given to the management to react and harmonize its business system, thus making it greener. 

Of course, in this connection, the special importance of the environment is highlighted here as 

a factor that depends on the types of changes that a green-oriented company must make. 

Today's company is an inseparable part of its environment, and regardless of the fact that 

modern technology enables its maximum autonomy, it achieves maximum interaction with its 

environment and must include that part in its development plans. 

Every company must continuously adapt to its environment, to accept it as something of its 

own, but it must also contribute to the community if it wants to be socially acceptable, 

because if it does not adapt in time, it can have many problems which could be removed very 

easily at the beginning without damage. 

 

System analysis of the company's environment 

 

The task of the management of modern companies that strive for green business is to ensure 

permanent and successful business within a complex green system. The increase in 

complexity and increasingly rapid climate changes, and with it the greater dependence of 

companies on the environment, has resulted in a turn in the creation of a green-oriented 

company. Analysis of the environment and analysis of the wider region in order to better 

understand future changes is a complete analysis of climate change. It is necessary to assess 

one's own capabilities and weaknesses of one's existing system, and then it is necessary to 

predict in which future external environment the company will be located. 

 

The sources of future global danger is certainly global warming, so companies are primarily 

turning to modernizing cooling systems. By increasing the speed and size of computer 

systems, the need for better and more efficient internal cooling increases, because as the 

various electrical components of the system consume more electricity, they also release more 

heat. As we look at the factors of the external environment, we must also look at the factors of 

the internal system. Starting from the level of its electricity consumption, we can predict how 

much thermal energy it will produce, and with that, what kind of internal cooling system we 

need. 

 

The general environment consists of elements that indirectly affect the company's operations. 

The purpose of analyzing the general environment is for the company to receive and 

recognize early warnings about changes and not allow for surprises. The analysis leads to 

assumptions about which events will take place, according to which dynamics and what is 

their significance for the company. Influences from the economic and technological 

environment are most often investigated, but key events can also be found in the 

environmental factor. The factors of the general environment often represent a big problem 

for the company because they are outside the area of influence, and the only thing it can do is 

to analyze them well and to prepare for their arrival on time. Changes in the general 

environment have a strong impact on the state of the company, so they can cause its 

bankruptcy if they are not respected. 
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Factors of the company's business environment 

 

The business environment is influenced by many factors or actors outside the company. The 

dominant forces of the business environment, among others, are: competitors, consumers, 

suppliers, financial institutions, the media, the public, state institutions, but increasingly 

climate change. The analysis of the business environment investigates the changes in the 

branch of activity of the company, but more and more is taken into account the changes in the 

climate, which can greatly affect the results of the company. The reason that the company 

remains in the branch is that the profitability that each company strives for is higher than the 

average profitability in the economy. The attractiveness of the branch is measured by the level 

of newly created value, which is decisively influenced by the intensity of competition, i.e. 

rivalry among competitors. In the branch, a competitive game is manifested in such a way that 

competitors fight for a position with customers, that is. of service users. According to the 

narrower concept, competitors are companies that belong to the same branch. In the same 

branch there are companies that produce similar products (their complements), using the same 

technology and selling them to certain customers.( Pervaiz K. A., Hardaker G., Carpenter M., 

''Integrated Flexibility – Key to Competition in a Turbulent Environment'', Long Range 

Planning, Vol. 29, No. 4, 1996, pp. 562-571 ) As customers have become aware of climate 

change, they decide to buy a product from a company that takes care that their operation does 

not affect climate change. and also that their products do not harm the climate and consume as 

few resources as possible. The broader concept analyzes both companies that enter from other 

branches and companies that produce substitutes. The broader concept more adequately 

reflects the business environment, bearing in mind that the task of strategic analysis is to look 

at all potential competitors and their behavior in accordance with climate change globally. 

 

 

Factors of the company's internal environment 

 

One of the most important elements when defining basic green processes is, of course, the 

analysis of the internal environment, but also the element about which the company has the 

most information. The internal environment is completely under the control of the company 

and represents the basis for defining basic green processes. One of the most important rules 

when looking at the internal environment is that the whole company must be taken into 

account, so that the basic green processes are not closed within the functions. There are three 

basic factors that arise from the internal environment and are essential for the functioning of 

basic green processes in a green-oriented company. These are: company vision, business 

ideas, selected green strategies. 

A factor of the company's vision and mission. While the set goals are something concrete that 

must be achieved, the vision and mission represent the desired image of how the company 

will look in the future. For defining basic processes, vision and mission are of great 

importance, because basic green processes must include mechanisms that should bring the 

company to the desired green state in the future. (Prahalad C.K., "Managing discontinuities: 

The emerging challenges", Research Technology Management , Vol. 41, No. 3, 1998, pp. 8-

15) 
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Business idea factors  

 

The business idea factor. Business ideas represent determinations, intentions and conceptions 

that are created within the company and on the basis of which the operation of the company 

differs in relation to the companies in the environment. By tying basic green processes to the 

business ideas of the company, it ensures the understanding of comprehensive goals by all 

employees as well as consumers. This can be achieved by dividing business ideas into lower-

level tasks, and then defining a specific process (or activity) for each task. In this process, it is 

important to constantly look at the customer's perspective, and to look at lower-level tasks as 

the result of the process. A factor of the chosen strategy. The chosen strategies of the 

company significantly influence the choice and definition of the basic green processes of the 

company. The chosen strategy largely defines the company's way of working and the logic of 

the relationship with environmental factors. 

 

Sometimes a certain strategy in a company can lead to the definition of a basic green process 

that will be completely oriented towards its realization. When changing the company's 

strategy, either at the level of the entire company, or only at the level of certain business 

processes, it is mandatory to review and, if necessary, redefine the basic business processes. 

(Prasad B., "Hybrid re-engineering strategies for process improvement", Business Process 

Management 

Journal, Vol. 5, No. 2, 1999, pp. 178-197) 

In accordance with the defined environmental factors that can have an impact on the 

functioning of business processes, the company defines the appropriate roles. Here we are 

talking about roles that are of a managerial and executive nature and that are necessary for the 

company to function smoothly. 

 

 

Conclusion 

 

We can conclude that all these trends in green technologies increase the importance of green 

technologies both at work and at home, which is why it is important to learn about them. 

Investing in the development of green technologies must always be in correlation with the 

goal of increasing the efficiency, effectiveness of work and operation of the business system. 

Investing in green technologies may initially seem complicated and require a large amount of 

funds, but this investment should be looked at in the long run, where it can be seen that it 

greatly reduces business costs and the emission of harmful gases. The most expensive green 

business system is the one that was partially introduced because the funds invested were not 

used enough. In this process, all factors must be considered, not only the greening of the 

company's functioning process, but also the products themselves must be in compliance with 

increasingly strict levels of harmful gas emissions. Consumers have become aware of the 

impact of the products they use on climate change, so we must make sure that our products 

are green-oriented, primarily that they consume as little electricity as possible, and then the 

emissions of gases released into the environment are reduced to a minimum so that they are 

acceptable to consumers. 
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Abstract: The precondition for successful operation of every organization is precise 

definition and usage of measurable performance indicators of organization’s activities. 

Dynamic changes in the market and the nature of business require constant upgrade of the 

performance measurement system, which is of the great importance for the successful strategy 

implementation. Apart from traditional approach primarily relied on financial indicators and 

their usage as a tool for measuring organization’s performance, more often organizations 

apply contemporary approach where non-financial indicators are in the focus. For achieving 

net zero commitment and green agenda goals until 2050, organizations are widely oriented to 

the environmental protection, beside well-known focus on reaching lucrative objectives. In 

the financial sector, the European Banking Authority (EBA) made requirement toward 

financial institutions to reveal data regarding green asset ratio (GAR) starting from 2024. 

Green asset ratio represents a measure which shows the share of environmentally sustainable 

assets (EU taxonomy aligned activities) in the total assets of certain financial institution. This 

paper emphasizes the significance of newly introduced green asset ratio, as a critical 

performance indicator, and its alignment with EU taxonomy for the aim of reaching eco-

friendly and environmentally acceptable living conditions. 

 

Key Words: key performance indicators, organization, environment, green asset ratio, 

sustainable development. 
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1. INTRODUCTION 

 

In the digital age, monitoring of solely financial indicators is not enough precondition for 

providing the right direction and path in which is the organization developing. In the past, 

many global companies faced the problem of limited decision-making capabilities based on 

traditional methodologies for measuring income, costs, efficiency, and effectiveness. For an 

organization to operate successfully, it is important to define and use measurable indicators 

that determine the success of its operations. Managers, in charge of defining and 

implementing strategies, concluded that not only financial criteria are sufficient for making 

quality decisions, but they also need non-financial measures.  

 

Measuring the organization’s performance is one of the most important parts of the control 

and management activity, within which the results achieved by the organization must be "put 

on the table" on the one hand, and the investments required to achieve those results on the 

other hand. Performance measurement involves determining what will be measured, 

identifying sources of performance data, collecting data, determining key indicators, and 

specifying measurement methods. The information obtained from the performance 

measurement system should be accurate, relevant, up-to-date, and accessible to those who 

need it. Key performance indicators (hereinafter: KPIs) should be designed in such a way as 

to reflect the most significant factors affecting the efficiency of various processes taking place 

in the organzation. The results of the continuous performance measurement process reveal the 

effects of strategies and potential untapped opportunities in the organization. 

 

The changes that occur in the market require continuous improvement of the system for 

measuring the performance of organizations and they are of primary importance for the 

successful implementation of the defined strategy. Considering that the view on the 

continuous development of organizations throughout history is very important, it is important 

to look back on the development of the system for measuring organizational performance, 

which was developed and perfected in accordance with them. As the market is a variable, 

something that is constantly moving and changing, none of the current performance 

measurement systems could remain in use for a long period of time. Every new environment 

requires a quick reaction in order to achieve a competitive advantage and survive in the 

market itself. Due to the constant changes that are taking place, no previous performance 

measurement system has demonstrated superiority and adaptability to changes, so there has 

been a change from traditional to modern performance measurement systems that respect the 

conditions of today’s business. 
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2. TRADITIONAL VS. CONTEMPORARY PERFORMANCE MEASUREMENT 

SYSTEMS 

 

Since the beginning of organizations, traditional performance measurement systems have 

been based on financial performance. Over time, many shortcomings of financial indicators 

have been observed, which can be expressed in the following (Niven, 2006): 

- Inconsistency with contemporary business aspect: nowadays, physical tangible assets 

cannot be cited as the most important organizational value creator. Instead of tangible assets, 

the value of today’s organizations is based on intangible assets such as the ideas of people 

within the organization, connections and relationships with customers and suppliers, key 

information, an organizational culture that ensures innovation and quality. 

- They are turned towards the past: financial indicators provide excellent insight into the 

organization’s operations based on decisions made in the past, which does not allow 

predicting future achievements. Excellent financial results on a monthly, quarterly, or even 

yearly basis do not indicate opportunities for future financial achievements. 

- They enhance the effect of functional silos: each functional unit focuses on achieving 

the best possible results within its scope of work without reference to the organization. This 

approach is inconsistent in today’s organizations that must be based on cross-functional 

business. Success is indivisible: either it is there, or it is not. That’s why all employees, 

regardless of their workplace, must have a sense and care about the success of the whole. 

- They ignore the long-term perspective: many change programs strive to reduce costs, 

believing that cost reduction inevitably leads to better results. Cost cutting sometimes 

negatively affects the organization’s long-term capabilities, such as research and development 

and customer relationship management, which are key factors in the organization’s long-term 

survival. 

- Financial indicators cannot be established at all organizational levels. 

 

Financial indicators are necessary despite all the mentioned shortcomings due to several 

reasons (Petković, 2003): 

1) The ability to create value in business processes makes sense only if it results in a 

financial effect; 

2) Financial indicators are verifiers of the assumptions on which the strategy was built 

and implemented; 

3) Absence of financial effects after the operational process improvements are made, 

leads to doubt on the strategy; 

4) A performance measurement system without financial benchmarks could control the 

success of the implementation but not the correctness of the strategy. 

 

Therefore, modern performance measurement systems should include non-financial criteria in 

addition to financial ones. The contemporary environment is characterized by complexity, 

uncertainty, frequent and significant changes, and the existence of strong competition. In such 

conditions, reaching and maintaining the desired competitive position of the organization 

implies exceptional flexibility and the possibility of establishing such a management system 

that will ensure quick reaction and adaptation of the organization to the changes. In the same 

way, the organization should be able to change and create its own environment and to direct 

all its activities towards the realization of the set goals and vision. In this sense, the modern 

environment poses numerous challenges and demands to the organization’s management 

system.  
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Bearing in mind the attitude that only what can be measured can be managed, there is a strong 

desire to improve the measurement and control system, as an integral parts of the 

management process. Due to significant changes in business conditions, it was observed that 

widespread traditional performance measurement systems based on financial indicators are no 

longer able to meet the needs of modern control and management systems. The main 

limitations of traditional performance measurement systems in digital age are short-

sightedness and focus on the past, with insufficient help in directing the organization’s 

activities towards the realization of the vision and strategy, as well as the inability to 

accurately capture the organization’s intangible resources. 

 

Companies noticed that they are no longer able to achieve a competitive advantage based only 

on the engagement and use of material resources, and that the ability to mobilize and use 

intangible resources has become key to creating and maintaining a organization’s competitive 

advantage. For the reasons mentioned, there is an appearance of modern indicators of the 

organization’s performance. There are several directions in the development of modern 

indicators. One direction is the improvement and adjustment of financial indicators, so that 

certain shortcomings are eliminated, and they are better adapted to the modern needs of the 

organization. These indicators remain based on the accounting concept of results. The 

representative of this group of indicators is the rate of return on invested capital.  

The second direction of development of modern indicators is based on cash flow, in 

accordance with the great importance given to cash flows in the modern period (“Cash is 

King”). The main representatives of this group of modern indicators are discounted cash flow, 

net cash flow and cash return on invested capital. Finally, the third direction of development 

of modern indicators is based on the economic concept of results and finds its foothold in the 

concept of value-based management. The best-known indicators of this group are economic 

profit, Market Value Added (MVA) and Economic Value Added – EVA (Gajić, 2004).  

 

The organization’s performance measurement system that is best adapted to modern business 

conditions and the demands that the environment places on organization management is the 

balanced system of organization performance indicators known as Balanced Scorecard, 

authored by Kaplan and Norton in 1996. The value of this concept for measuring the 

organization’s performance is reflected in the creation of indicators for the organization’s 

success based on the strategy, which ensures that the total efforts in the implementation of the 

chosen strategy are consistently monitored and measured, as well as in the process of defining 

cause-and-effect relationships between the indicators. The greatest value of this concept for 

performance measurement and organization’s management is reflected in its flexibility and 

vitality because there are great possibilities for modifying and adapting this concept to the 

specific needs of the organization and environmental conditions, which is essential for a 

model of organizational performance measurement (Kaplan & Norton, 1996). 

 

 

3. KEY PERFOMANCE INDICATORS IN GREEN ECONOMY 

 

For achieving net zero commitment and green agenda goals until 2050, organizations are 

widely oriented to the environmental protection, beside well-known focus on reaching 

lucrative objectives (Mirković et. al, 2023). In that sense, beside of traditional approach as a 

tool for measuring organization’s performance, more often organizations apply contemporary 

approach where non-financial indicators are in the focus. In general, the EU taxonomy 

Regulation makes distinction between financial and non-financial undertakings (EC, 2021).  
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The most important KPI for financial undertaking from bank’s point of view is Green Asset 

Ratio (abbreviated: GAR) which shows the share of environmentally sustainable assets (EU 

taxonomy aligned activities) in the total assets of certain financial institution (EBA, 2021). On 

the other side, there are three KPIs for non-financial undertakings, such as: KPI Turnover, 

KPI CapEx and KPI OpEx. KPI Turnover represents the proportion of the net turnover 

derived from products or services that are EU taxonomy-aligned in the relation with total 

turnover. KPI CapEx is calculated based on relation between eligible capital expenditures and 

total capital expenditures of the institution, whilst KPI OpEx has sustainable operational 

expenditures in the numerator while denominator is related to total expenditures (EMG, 

2020). The structure of financial and non-financial KPIs is presented on Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: KPIs per EU taxonomy 

Source: Authors 

 

From the financial institutions point of view, financial KPIs are the most important, while 

among them GAR dominates as the priority. Banks are increasingly reporting on their future 

contribution towards sustainability. The most common public commitment is their ambition to 

answer on the question: how green banks’ portfolios are? The data used for the GAR might be 

employed in the future as a steering impulse for CO2 reduction, among other things. However, 

due to different data collection methods, it’s currently difficult to compare. One reason for 

this is that banks are still facing challenges in terms of data availability.  

 

In the context of the EU taxonomy regulation’s gradual introduction, the first step in the 

taxonomy compliance’s examination is merely to determine the proportion of the bank’s 

financing activities that are covered by the regulation. For this purpose, the classification of 

the NACE codes (i.e. the standard European nomenclature of productive economic activities) 

is to be applied. The verification of the significant contribution of the organization’s activities 

to one of the two environmental objectives of the taxonomy (such as: climate change 

mitigation and climate change adaptation) based on the technical screening criteria as well as 

the “do no significant harm or damage” criteria for four other EU environmental objectives 

(sustainable use of water and marine resoursces, circular economy, pollution prevention and 

healthy ecosystem) will only be due in the context of taxonomy compliance from 2024 (EC, 

2021). 
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The benefits of calculating and reporting the GAR are many for financial institutions and it is 

done through the reporting of taxonomy-aligned exposures that contribute to or fully enable 

climate change mitigation or adaptation. GAR serves as a compass or dashboard to better 

manage taxonomy-related data streams and to report on them, measuring the performance of 

the companies in which one invests, giving greater visibility to business activities aligned 

with the taxonomy, enabling the definition of performance and investment strategies that are 

compatible with the environmental goals. With the calculation of the GAR it is possible to 

increase the degree of accuracy, transparency and comparability of the data between 

companies and financial institutions, mitigating the risk of greenwashing or other reputational 

risks related to the presence of litigation involving the environment. Also, the advantage of 

GAR is impersonated in evaluating the environmental performance of portfolio companies in 

a homogeneous and rigorous way, giving greater visibility to the best performing and aligned 

with the EU taxonomy, allowing a greater convoying of private investment capital flows, 

towards sustainable and innovative projects of the environmental pillar of the ESG criteria 

(ING, 2021). 

 

Among disadvantages of GAR, the main is reflected into the fact that GAR offers an 

incomplete picture of a bank’s transitional efforts. There is a whole grey area between assets 

representing high GHG emissions versus those that are as environmentally sustainable as 

required by the EU taxonomy regulation. While the GAR does provide insight into the 

proportion of bank balance sheet assets that are taxonomy aligned, it would not give any 

insights into assets that have become more energy efficient, but not yet as efficient as required 

by the taxonomy regulation (Briink, 2022).  

 

 

4. CONCLUSION 

 

The precondition for successful operation of every organization is precise definition and 

usage of measurable performance indicators of organization’s activities. Key performance 

indicators should encompass the most significant factors which affect the efficiency of 

various processes in the organization. The outcome of the continuous performance 

measurement process should reflect the effects of strategies and potential unused 

opportunities in the organization. Dynamic changes in the market and the nature of business 

require constant upgrade of the performance measurement system, which is of the great 

importance for the successful strategy implementation. Organizations use the mix of 

traditional and contemporary KPIs to measure its performances. 

 

As modern goals of the organizations are related to environmental and eco-friendly behavior, 

KPIs obtain some new characteristics in term of green agenda realization. As banks has focus 

on financial KPIs, the most important KPI is green asset ratio, as a measure of proportion of 

EU taxonomy aligned assets in banking portfolio in relation of total assets. This paper 

emphasizes the main features of GAR with its advantages and shortcomings that make 

significant effect on monitoring and reporting aspect. The proposition for future research is to 

focus on definition, usage and empirical evidence analyzing reached results and activities of 

EU banks regarding disclosure of KPIs, mostly green asset ratio.  

 

 

 

 



 THE INTERNATIONAL SCIENTIFIC CONFERENCE:  
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

118 
 

 

REFERENCES 

 

1. Briink (2022). The Green Asset Ratio calculation? The EU Taxonomy is the problem 

(and the solution). Available: https://www.linkedin.com/pulse/green-asset-ratio-

calculation-eu-taxonomy-problem-solution-/ (Assessed: October 31, 2023) 

2. EBA (2021). Advice to the Commission on KPIs and methodology for disclosure by 

credit institutions and investment firms under the NFRD on how and to what extent 

their activities qualify as environmentally sustainable according to the EU taxonomy 

regulation. Available: 

https://www.eba.europa.eu/sites/default/documents/files/document_library/About%20

Us/Missions%20and%20tasks/Call%20for%20Advice/2021/CfA%20on%20KPIs%20

and%20methodology%20for%20disclosures%20under%20Article%208%20of%20the

%20Taxonomy%20Regulation/963616/Report%20-

%20Advice%20to%20COM_Disclosure%20Article%208%20Taxonomy.pdf 

(Assessed: October 31, 2023) 

3. EC (2021). Regulation (EU) 2020/85. Available: https://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:32020R0852&from=EN (Assessed: October 31, 

2023) 

4. EMG (2020). KPI for sustainable economy: appropriate indicators & accurate 

monitoring of resources. Available at: https://www.emg-csr.com/kpi-for-sustainable-

economy/ (Assessed: October 31, 2023) 

5. Gajić, B. (2004). Integrisani savremeni sistemi za merenje performansi preduzeća. 

Ekonomski anali, Vol. 44, No. 161, pp. 151-164, https://doiserbia.nb.rs/img/doi/0013-

3264/2004/0013-32640461151G.pdf 

6. ING (2021). Green asset ratios: What’s in store for banks? Available: 

https://think.ing.com/uploads/reports/EBA_report_NFRD_disclosure_150321.pdf 

(Assessed: October 31, 2023) 

7. Kaplan, R., & Norton, P. (1996). The Balanced Scorecard: Translating Strategy into 

Action. Harvard Business Review Press 

8. Mirković, V., Iliev Matić, M., Lukić Nikolić, J., Dudić, B. & Puzić, G. (2023). The 

impact of current geopolitical events on banks and ESG goals of sustainable 

development. In Conference Proceedings „Challenges of modern economy and society 

throuhg the prism of green economy and sustainable development – CESGED 2023“ 

(ed. Premović, J.), pp. 188-196, Novi Sad 27-30 April, 2023. 

9. Niven, P. (2006). Balanced scorecard step-by-step: maximizing performance and 

maintaining results (2
nd

 edition). John Wiley & Sons Inc, New Jersey. 

10. Petković, M. (2003). Redizajn organizacije preduzeća u javnom sektoru. Economic 

Annals, Vol. 44 (2003), No. 158, pp. 45-79, https://doi.org/10.2298/EKA0358045P 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

119 
 

 

 

CURRENT TRENDS IN VALUING COMPANIES AND ASSESSING 

THE INTRINSIC VALUE OF SHARES: THE RISE OF ESG 

 

 
Frédéric Delaneuville

1
  

Faculty of management, Comenius University  

 

Zuzana Trebatická 

Faculty of management, Comenius University 

 

 

Abstract: The article written on the subject of company valuation attempts to provide a clear 

overview of its required components according to financial practice. Established valuation 

methods are contrasted by new EU legislation (Taxonomy) and reporting standards (Scopes 

1,2, and 3) applicable to publicly traded companies. These new practices are increasing the 

number of factors to be considered while estimating the intrinsic value of shares. A unified 

method of evaluating ESG aspects is to be established and therefore, valuation remains 

subject to individual interpretation of financial analysts and other specialists. The challenge 

for the companies lies in fostering abilities to develop themselves in line with expectations 

relative to ESG, facing challenges from the environment and inspiring shareholders 

confidence, convincing even the environmentally conscious investors. 

Keywords: strategic analysis, financial analysis, the financial plan, valuation methods 

 

Introduction 

 

The valuation of companies is a complex subject influenced by many factors, both external 

and internal to the company. This topic is becoming even more interesting in the EU, which is 

developing new ESG-related legislation that companies will have to comply with. In order to 

be able to assess the impact of companies' various activities, there is a need to establish a 

unified legislative reference framework at EU level, making it possible to compare 

companies' financial and non-financial results with official requirements to determine whether 

they meet the criteria of sustainable investment. 

 

 

I. Stages in the valuation of a company 

 

A. Strategic analysis 

 

This is a complex process carried out in a systematic way, the main role of which is to 

identify and analyze external factors and compare them with the company's internal 

capabilities. The process establishes the basis for formulating the company’s mission, its 

quantitative and qualitative objectives, and the appropriate strategy. The aim of strategic 

analysis is to identify, analyze and evaluate all the relevant factors that could influence 

strategy, to establish the links between them and to identify opportunities and risks. For this 

purpose, it examines the macroenvironment and the microenvironment of the company  
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subject to valuation, estimating its internal potential for growth – in most cases connected to 

the positioning of the firm and its competitive advantage. (4, p. 186). 

 

The macroenvironmental analysis is formed by evaluating the following factors: 

 

- Political 

- Economic 

- Social 

- Legislative 

- Technological. (4, p. 186). 

 

These factors are influenced by global trends in macroeconomics and their shifts. To obtain 

current data, numerous resources can be used including the ones from national banks or the 

European Central Bank. Among the macroeconomic indicators monitored by the National 

Bank of Slovakia can be found:  

 

- National GDP 

- Household consumption 

- Unemployment rate 

- Demographics 

- Wages 

- Inflation 

- National budget 

- Imports and exports 

- Currency exchange rate 

- Commodity prices 

- Industrial production 

- Sales 

- New orders 

- Interest rates and others (5). 

 

The analysis of the company's microenvironment focuses on its industry and competitive 

environment, trying to determine its level of attractiveness to potential entrepreneurs. Based 

on the characteristics of the industry and an examination of the forces and factors involved, it 

forecasts development, future changes, and the key factors for success in the industry. (4, p. 

186-187). 

 

The industry’s attractiveness can be described by using the Porter's five forces model, which 

includes:  

 

- The level of competition and rivalry between existing companies in the industry,  

- The bargaining strength of suppliers, 

- The bargaining strength of buyers, 

- The threat of new competitors entering the market, 

- The threat of substitutes. (4, p. 186-187). 
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Analysis of the company's internal potential determines the strategic skills that the company 

must have at its disposal to deal with the threats and opportunities arising from its 

environment. It comprises an analysis of resources at the company's disposal and an analysis 

of skills, which looks at how they are used. Overall, the analysis of the company's internal 

potential searches to identify the specific advantages of the company that constitute its 

competitive advantage. This in turn determines its competitive position and strategy. (4, 

p.187). 

 

B. Financial analysis 

 

The financial analysis bases itself on an examination of the financial statements, quantifying 

the company's operational processes and providing an overview of its assets, liabilities, 

turnover ratio, profit, and cash flows, among others. These statements provide the data 

relative to the company's historical and current performance, which must be interpreted in the 

context of the present quantitative and qualitative information used for predictions of the 

company's future development. (6, p. 18-19). 

 

Users of financial analysis  

 

The users of financial analysis can be divided into two groups - external and internal.  

 

External users include: 

 - The government and its bodies 

 - Investors 

 - Banks and other creditors 

 - Business partners 

 - Competitors, etc. (2, p. 32). 

 

Internal users include: 

- Managers 

- Employees 

- Trade unions (2, p. 32). 

 

Financial statement components: 

- Balance sheet  

- Income statement  

- Cash flow statement (2, p. 34). 

 

Phases of company valuation 

 

According to Kislingerová, the phases of company valuation are listed as follows:  

1) Determination of the purpose of the work - Definition of the objectives of the valuation 

2) Composition of the team of workers  

3) Establishment of the work plan 

4) Collection of external and internal data 
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a. Company environment  

i. Macroanalysis  

ii. Microanalysis  

b. The company  

i. History (3-5 years)  

ii. The present  

iii. The future  

5) Analysis of the data  

6) Choice of valuation methods and models  

7) Analysis of the valuation (The valuation itself)  

8) Synthesis of the results, preparation of the investment recommendation  

9) Conclusion - expressing the value of the company at the date of the valuation providing 

recommendation to investors (7, p. 26). 

 

C.  The financial plan 

 

The financial plan has an integrating effect encompassing all levels of the company. It 

includes planning the total amount of capital required, determining its structure and price 

relative to the associated level of risk. The financial plan defines the company's asset 

structure, its ratio of long-term and short-term assets, and proposes liquidity ratios. It decides 

on the forms of financing of capital, the undertaking of investments aimed at capital 

appreciation, and the management of monetary aspects. Its aim is to ensure that the company's 

financial objectives are met; to maximize its market value or, in the case of a company listed 

on the stock exchange, to maximize the market value of its shares. Financial planning is 

realized for both short and long-term. (4, p. 192). 

 

The short-term financial plan, the function of which is to ensure the achievement of the long-

term financial plan, is based on:  

 

- The income statement planned for one year 

- The cash flow planned for one year 

- The balance sheet planned for one year divided into quarters 

- The income and expenditure budgets detailed down to the daily budgets. (4, p. 192). 

 

The long-term financial plan consists of: 

 

- Analysis of the financial situation 

- Income plan 

- Cash flow plan 

- Planned balance sheet 

- Investment budget 

- External financing budget. (4, p. 192). 

 

Financial control and controlling represent the next stages in the process of financial planning. 

(4, p. 192). 
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Valuation methods 

 

In the subsequent paragraphs we provide the description of the methods most frequently used 

in company valuation. 

 

Asset-based methods of valuation 

 

Asset-based methods assume that the value of the company lies in its assets as shown on the 

balance sheet.  

 

These methods are static and do not consider the company's future performance or the 

evolution of the value of money over time, the situation in the company's industry, its human 

resources, organizational problems, or the number of contracts carried out. (3, p.4). 

 

 

Book Value  

 

Represents the difference between the total amount of the company's assets and liabilities 

associated with each share. Defines the amount of equity embedded in a share. (8, p.330). 

 

The adjusted book value  

 

It is obtained after adjustments to the book value have been made. (3, p.5). 

 

Substantial value  

 

Defines the rate of investment required to establish a company with identical conditions and 

may represent the replacement cost of assets excluding those not used in the company's 

operations. (3, p.5). 

 

Discounted Cash Flow 

 

These methods used to value equities, are based on the estimation of the present value of 

future equity returns. (8, p.331). 

  

DDM Discounted Dividend Model 

 

In this model, the value of shares is calculated as the present value of the sum of their future 

dividends. (8, p.332). 

 

DCF – Discounted Cash Flow 

 

The method determines the value of the company by estimating its future cash flows 

discounted by a rate that is appropriate to the risk of that cash flow. (3, p.12). 

 

FCFE - Free Cash Flow to Equity Valuation 
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Defines the value of the company as the estimate of its future FCFE discounted by the 

expected return on equity. (12). 

 

𝐸𝑞𝑢𝑖𝑡𝑦 𝑣𝑎𝑙𝑢𝑒 =   
𝐹𝐶𝐹𝐸𝑡

(1 + 𝑟)𝑡

∞

𝑡=1

     (12). 

 

 

FCFF - Free Cash Flow to the Firm Valuation 

 

This model defines the value of the company as the estimate of its future FCFF discounted by 

the weighted average cost of capital. (12). 

 

 

𝐹𝑖𝑟𝑚 𝑣𝑎𝑙𝑢𝑒 =   
𝐹𝐶𝐹𝐹𝑡

(1 +𝑊𝐴𝐶𝐶)𝑡
     (12).

∞

𝑡=1

 

 

II. The growing importance of ESG in assessing company value: European 

taxonomy, Non-Financial Reporting Directive (NFRD) and Corporate Sustainability 

Reporting Directive 

 

 

A. European taxonomy 

 

 

The European Union has issued the document: "REGULATION (EU) 2020/852 OF THE 

EUROPEAN PARLIAMENT AND OF THE COUNCIL of 18 June 2020 on the 

establishment of a framework to facilitate sustainable investment, and amending Regulation 

(EU) 2019/2088". (9) 

Activities for sustainable purposes shall aim at either mitigation of or adaptation to the effects 

of global warming as defined by this document in Article 2:  

(5) "  ‘climate change mitigation’ means the process of holding the increase in the global 

average temperature to well below 2 °C and pursuing efforts to limit it to 1,5 °C above pre-

industrial levels, as laid down in the Paris Agreement; " (9) 

(6)"  ‘climate change adaptation’ means the process of adjustment to actual and expected 

climate change and its impacts; " (9) 

 

Article 9 of the document sets out the environmental objectives to which activities seeking to 

be considered sustainable must contribute, including: 

" (a) climate change mitigation; 

(b) climate change adaptation; 

(c) the sustainable use and protection of water and marine resources; 

  (d) the transition to a circular economy; 

(e) pollution prevention and control; 

   (f) the protection and restoration of biodiversity and ecosystems. " (9) 
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According to the directive, activities aimed at mitigating climate change should contribute 

significantly to the stabilization, reduction or elimination of greenhouse gas emissions or 

increase their amount absorbed. Activities aimed at adapting to climate change should make a 

significant contribution to minimizing or preventing adverse effects of the climate at the 

present time or during future developments, or risks associated with such effects, whether on 

people, nature or physical assets. The decision whether the activity complies with the 

objective of the transformation to a circular economy should relate to the applicable 

provisions of European Union law in the field of the circular economy, waste and chemicals. 

 

In addition, the activity considered sustainable must comply with the OECD guidelines for 

multinational enterprises and the United Nations guidelines on business and human rights, the 

International Labour Organisation (ILO) Declaration on Fundamental Principles and Rights at 

Work, the eight fundamental ILO conventions and the International Bill of Human Rights. 

The principle of the prohibition of slavery and forced labour must be respected, as must the 

principle of non-discrimination and the principle of "do no significant harm" in accordance 

with Regulation (EU) 2019/2088, taking into account the technical standards set out therein.   

 

The terms "substantial contribution" and "significant harm" should be refined, concretized, 

and updated on a regular basis. To this end, a platform on sustainable finance should be set up 

by the Commission, responsible for creating "detailed and calibrated technical examination 

criteria for the various economic activities". (9) 

 

 

B. Non-Financial Reporting Directive (NFRD) and Corporate Sustainability Reporting 

Directive (CSRD) 

 

In line with the European green deal, the EU requires large and listed companies (except for 

listed microenterprises) to report on risks and opportunities relating to social and 

environmental aspects and the impact of their activities on people and the environment. The 

NFRD (the Non-Financial Reporting Directive) stipulated reporting rules for large companies 

(with more than 500 employees) acting in the public interest. It applied to some 11,700 

companies and groups. This directive will be replaced by the CSRD (the Corporate 

Sustainability Reporting Directive), which will come into force on 5. January 2023.  

 

The CSRD represents a modernized and strengthened framework that will apply to around 

50,000 companies in the EU. The directive facilitates the digitization of sustainability-related 

information and makes the audit of non-financial information mandatory for the companies 

concerned. The first companies will be required to apply these rules in 2024 for reports 

published in 2025. 

 

From 2024, new, more demanding sustainability reporting obligations under the CSRD 

directive. The European CSRD (Corporate Sustainability Reporting Directive) aims to 

harmonize companies' sustainability reporting and improve the availability and quality of the 

data published. A large number of companies will have to follow mandatory European 

sustainability reporting standards and publish detailed information on their risks, 

opportunities and material impacts in relation to social, environmental and governance issues. 

(10) 
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C. Scopes 1, 2 and 3 

 

Scopes provide a classification tool used to assess the provenance of greenhouse gas (GHG) 

emissions. This classification was developed with an intent of more adequately measuring the 

company's carbon footprint. 

 

There are 3 different types of scopes. Greenhouse gas emissions are categorized according to 

their impact. The term first appeared in the Green House Gas Protocol in 2001.  

 

- Scope 1 contains all the emissions produced directly by the company's activities.  

 

- Scope 2 relates to all the emissions produced indirectly, for example during the 

manufacturing process of the energy or electricity consumed by the company.  

 

- Scope 3 comprises all emissions associated with the company's value chain, including 

those related to products obtained from suppliers and those produced by customers while 

using the final products. Scope 3 emissions account for 70% of total emissions and must be 

reduced if the companies are to achieve the Net Zero objectives.  

 

This objective remains hard to achieve for companies because these emissions are beyond 

their direct control. (11) 

It is important realize that companies whose only objective is to create shareholder value and 

maximize short-term profits at the same time can put shareholders and stakeholders at risk. 

(1, p.4-5). 

 

Conclusion  

 

By examining the company, its industry and trends, observing competitors and 

macroeconomic effects, it is possible to determine the intrinsic value of the company and, 

consequently, the value of its shares with a greater degree of precision. If under- or over-

priced shares are discovered, investment decisions can be made. Aware that ESG information 

is necessary for financial markets, the regulators of the major financial centers have launched 

initiatives to normalize and standardize ESG data and then to make their disclosure 

compulsory at a gradual pace. Some analysts base their buy or sell recommendations on 

estimates that include premiums or discounts depending on the ESG performance of the 

company analyzed. So, the principle that ESG performance affects a company's financial 

value is now accepted by the vast majority of players in the financial world: companies, 

investors, advisers, banks, regulators and economists, and this trend is set to grow inexorably 

over the next few years. 
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Abstract: Numerous scientific and research works have proven the existence of a direct link 

between global warming, climate change and other environmental risks to the economy, and 

the financial stability of countries. The paper will show that the financial sector plays a 

central role in directing economic growth towards the concept of sustainability. The radical 

decarbonization of the economy and the introduction of fundamental changes in the financial 

sector lead to the introduction of the concept of „green financing“. This concept involves 

shifting the bank's primary focus from profit to a group of goals that unite people, make a 

profit and preserve the environment. In order for the economy to be on the path of sustainable 

development, radical changes in investments are necessary, without the greenhouse effect, 

without the use of fossil fuels and by reducing the share of industries that intensively use 

natural resources towards technologies that use resources more efficiently and more efficient 

business models. Financial accounting occupies a significant role in this, which includes the 

collection of relevant information related to environmental protection, new environmental 

standards and regulations. 

 

Key Words: climate change, green financing, green accounting, sustainable development. 

 

1. Introduction 

 

The devastating effects of recent floods, droughts and extreme temperatures experienced by a 

large number of people around the world have made the issue of global warming and its 

consequences relevant again. States, businesses and individuals play a role in preventing 

global warming and creating a sustainable global world. Financial institutions, especially 

banks, play a vital role in the environment by helping to develop a strong and prosperous 

low-carbon economy, and should make greater use of environmental data when approving 

loans and making investment decisions (Mir and Bhat). The transition to a low-carbon 

economy can encourage innovation, increase productivity and create new jobs (Bhardwaj and  
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Malhotra, 2013). The OECD report Investing in Climate, Investing in Growth estimates that 

approximately 6.9 billion is needed annually investment globally in infrastructure to meet 

development and climate needs by 2030 (OECD, 2017). The OECD, the World Bank and the 

United Nations Environment Program (UNEP) suggest that the financial system can meet 

these investment needs and the allocation of private capital by reorienting private capital 

flows towards more sustainable investments (Spinaci, 2021). 

 

2. Green financing 

 

Green financing and sustainability of financing are broad terms that cover various financial 

products, and therefore the banking sector plays an intermediary role between economic 

development and environmental protection. Banking that promotes environmental 

sustainability and socially responsible investment can be called green banking. The financial 

sector plays a key role in steering economic growth towards sustainability, by promoting 

greater responsibility towards the environment, climate change and sustainable economic 

development. Sustainable finance plays a key role in the transformation of traditional 

economies towards a sustainable clean energy and low carbon industry. According to OECD 

data (2019), the tendency of the „green“ financial sector, which implies the acceptance of an 

integrated and holistic approach to sustainable development, is increasingly pronounced, both 

in developed market economies and in developing countries. The European Investment Bank 

(EIB) significantly increased its investments in 2019, directing almost 1/3 of the amount to 

finance climate protection projects. By 2025, „green investments“ should make up half of the 

EIB's total investments, and by 2030, the bank wants to encourage investments in „green“ 

projects with a total value of 1,000 billion euros. According to the new credit policy, the EIB 

will no longer accept requests for financing the use of conventional (fossil) fuels (SEEbiz, 

2020). 
 

The EU, in cooperation with the EIB and the European Central Bank, established the „Green 

Bank“ to finance the transition to norms, methods, new technologies and a sustainable 

economy, which will ensure economic growth. This bank will provide support to Poland, the 

Czech Republic and Hungary, members of the Union who are resisting the new 

environmental policy, that is, they do not have the money to switch to electricity production 

without the use of coal. International financial institutions encourage the initiative by 

financing the green transition in developing countries. Thus, the first Green Transition 

Programmatic Development Policy Loan for the green transition to the Republic of Serbia 

was approved by the World Bank in March 2023, in the amount of 149.9 million euros (160 

million USD). This loan represents support for the efforts of the Republic of Serbia to 

strengthen public sector institutions on the way to achieving more resilient, ecological and 

inclusive economic growth that is sustainable over a longer period of time (World Bank, 

2023). 

 

The loan is the first in a series of two initiatives, with the aim of supporting policy and 

institutional reforms to better align fiscal management with the green agenda of increasing 

transparency of budget spending on climate and environment-related activities. Its goal is to 

speed up the clean energy transition through energy market reforms so that the national 

energy company, Elektroprivreda Srbije, becomes sustainable through faster adoption of 

renewable sources while simultaneously protecting energy-dangerous consumers. It also 

helps Serbia align its domestic legislation with European Union standards on climate and 

environmental actions, with an emphasis on waste management and air quality. In addition to  
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the aforementioned loan, in March 2022, the World Bank assisted the Republic of Serbia in 

achieving its strategic goals of decarbonizing the economy and involving a greater number of 

citizens in the energy transition, in the amount of USD 50 million for the Scaling Up 

Residential Clean Energy (SURCE) project, which will lead to energy savings, increased 

comfort and warmer homes for residents through investments in clean and efficient solutions 

for heating and rooftop solar photovoltaic systems, and the reduction of air-polluting fossil 

fuels that dominate Serbia's energy mix (World Bank, 2022). 

 

3. Green banking for the purpose of sustainable development 

 

One of the modern trends is the application of green technologies. „Green“ technologies can 

be effectively used in all activities, including banking. The application of „green“ 

technologies implies a change in business strategy and a turnaround in business. A „green“ 

bank is a financial institution, usually public or semi-public, that uses innovative financing 

techniques and market development tools, in partnership with the private sector, to accelerate 

the deployment of „clean energy“ technology. Green banking refers to the banking sector's 

efforts to keep the environment green and minimize greenhouse effects through operational 

activities and green financing. Accordingly, the two main approaches to green banking are 

the green transformation of internal operations and responsible environmental finance 

(Rajesh and Dileep, 2014). „Green banking“ is banking business conducted in areas and in a 

manner that helps reduce overall external carbon emissions and internal carbon footprint. To 

help reduce external carbon emissions, banks should finance green technology and pollution 

reduction projects (Bhardwaj and Malhotra, 2013). Although banking is never considered a 

polluting industry, the current scale of banking operations has significantly increased the 

carbon footprint of banks due to their massive energy use (eg lighting, air-conditioning, 

electronic/electrical equipment, IT, etc.), high wastage of paper, lack of green building etc. 

Therefore, banks should adopt technology, processes and products that result in a significant 

reduction of their carbon footprint as well as the development of sustainable business. 

 

Green finance is positioned between the financial industry, sustainable economic 

development and environmental protection. Banks can also play an important role in 

promoting environmental sustainability by financing environmentally and socially 

responsible projects. In order to fulfill this role, the banking sector in some countries has 

adopted the concept of Green Banking, which encourages environmentally responsible 

financing and sustainable internal processes. The development of green banking products is a 

proactive idea that would enable ecological business practices for current and future 

generations (Stojanović, 2020). The „green“ concept in finance primarily refers to the aspect 

of environmental protection. This implies the development of new financial products and 

services that are particularly relevant for environmental protection, as well as the 

development of new methods and techniques for the improvement of traditional products and 

services that should enable a positive impact on the environment (Tarkhanova, 2018). 

 

Banks must proactively improve their environmental performance while adding long-term 

value to their company. Businesses with higher carbon output may be considered riskier in 

the future, and banks may avoid financing such businesses in favor of innovative 

technological solutions that absorb or reduce carbon emissions. As a result, green banking is 

a source of sustainable development and will undoubtedly benefit banks, industries as well as 

the environment as a whole (Mir and Bhat). Although banks are not treated as primary 

„polluters“ of the environment, this does not mean that they do not have a business  
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relationship with companies, investments or projects that pollute it. The banking sector is one 

of the main sources of financing for industrial projects such as steel, paper, cement, 

chemicals, fertilizers, electricity, textiles, etc., which cause maximum carbon emissions. The 

banking sector plays an intermediary role between economic development and environmental 

protection, as well as for the promotion of environmentally sustainable and socially 

responsible investment (Bhardwaj and Malhotra, 2013). 

 

Banks operating on the domestic market can pay more attention to „green“ aspects of 

business, as one of the modern market trends. „Green“ banking is similar to the concept of 

ethical banking, with the aim of protecting the environment, promoting environmental and 

social responsibility while providing excellent banking services. Therefore, it can also be 

called social or responsible banking, because it implies the social responsibility of banks 

towards environmental protection. Green finance provides a link between the financial 

industry, environmental protection and economic growth. Conventional banks become 

„green“ banks by directing business activities towards environmental protection, and the 

development of inclusive banking strategies ensures significant economic development and 

the promotion of ecological practices. The application of „green“ trends in the financial 

sector results in an improvement in the efficiency of the use of resources and brings savings 

for capital expenditures, and an improvement in energy efficiency reduces carbon emissions 

and creates opportunities for increased competitiveness. It is recommended that banks 

operating on the domestic market innovate their product/service offering in order to stimulate 

positive changes in this area. 

 

The banking sector has an important role in environmental protection activities, because 

banks can help reduce the risks associated with climate change, that is, they can more agilely 

approach the financing of projects in sectors that apply „green“ technologies and trends. For 

the implementation of environmentally friendly business, banks can adopt appropriate 

environmental business standards such as, for example, Rulebook on social and 

environmental policy and the like. One of the ways in which banks can contribute more 

actively to the protection of the environment is to create „green“ products. Banks have a 

unique market position, significant market knowledge and experience in all economic sectors, 

and by creating „green“ products they can significantly influence the behavior of 

consumers/clients and thus redirect the flow of financing towards projects that do not 

adversely affect the environment. Some of the examples of creating innovative „green“ 

products are e.g. „green“ home loans, „green“ car loans, „green“ savings and the like. How 

banks will use „green“ trends to promote their own products, for environmentally conscious 

clients, depends on whether their strategic commitment is the implementation of the concept 

of „green“ marketing or „green“ technologies/trends. Banks can use „green“ trends as an 

opportunity to gain competitive advantage in the market, where they need to proactively 

communicate the concept of „green“ banking, which they apply in business practice, in order 

to more successfully promote environmental trends and positive practices in this area. 

 

According to the UNFCCC (2015) definition, „green finance“ means „green economy 

financing“ or „green transition financing“, and corresponds to the goal of increasing the level 

of financial flows towards green investments. The role of financing in the green transition 

and its importance for climate action is recognized in Article 2.1c of the Paris Agreement, 

which calls for „making finance flows consistent with a pathway towards low greenhouse gas 

emissions and climate-resilient development.“ 
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Figure 1 shows green financing, which has significantly increased in the period from 2013 to 

2019 through various financial instruments available to issuers and investors (green bonds, 

green loans, sustainable bonds, sustainability-related bonds and sustainability-related loans, 

blue bonds and social bonds It should be noted that social bonds do not directly contribute to 

green finance, but that they have an indirect positive effect on the environment (eg 

investment in sustainable food systems) or green transformation projects (eg social bonds for 

a just transition). 

 

 

 
Slikа 1. Annual issuance of global sustainable debt (bonds and loans),2013-2019. 

Source: BloombergNEF (2020) 

 

 

Green financing instruments are (Spinaci, 2021: 5–6): 

 Green bonds - intended to finance environmental or climate projects, and refer to: 

renewable energy, energy efficiency, pollution prevention and control, biodiversity, clean 

transport, sustainable water management, climate change and adaptation, environmentally 

efficient products, production technologies and processes . 

 Sustainability bonds - are issued for the purpose of financing green and social 

projects, i.e. green projects that have social benefits or certain social projects that also have 

environmental benefits. It is projects like this that are in line with the UN Sustainable 

Development Goals. 

 Bonds related to sustainability - bonds whose financial or structural characteristics 

(e.g. the coupon rate) may vary depending on the achievement of the issuer's defined 

sustainability goals. This instrument is relatively new on the market. 

 Green loans - loans that are intended for green projects and relate to key areas of 

environmental importance, such as climate change, natural resources and depletion, loss of 

biodiversity and pollution of air, water and soil. A core part of a green loan is the borrower's 

periodic reporting to the lender of the actual use of income, using qualitative performance 

indicators and quantitative performance measures (for example, electricity production, 

reduced/avoided greenhouse gas emissions, etc.) 

 Sustainability linked loans – variable rate credit instruments linked to a selected 

sustainability performance indicator, such as carbon emissions. In the event of achieving 

sustainability goals, the borrower benefits from favorable interest rates, while higher rates are 

due in the event of failure. 
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 Blue bonds - bonds issued by states, development banks or others, with the aim of 

financing maritime and oceanic projects for the expansion of marine protected areas, 

improving the management of priority fisheries and the development of the blue economy. 

 Social bonds - bonds issued to finance social projects, including projects aimed at 

creating food security and sustainable food systems, as well as helping vulnerable groups 

after natural disasters, as well as alleviating unemployment caused by socioeconomic crises. 

 

Real gains for banks that have well-designed and successful strategies of socially responsible 

business are also evident. The advantages for banks lie in the following areas: encourage 

sustainable customer behavior; support the development of separate business models for 

different segments; provide real benefits for society as a whole; creation of greater employee 

motivation and better performance; enable banks to be more aware of their potential role in 

society; create positive publicity and/or increase brand recognition. 

 

One of the modern trends is the application of green technologies, which can be used 

effectively in all activities, including banking. The application of „green“ technologies 

implies a change in business strategy and a turnaround in business. The „Green“ bank is a 

financial institution that uses innovative financing techniques and market development tools, 

in partnership with the private sector, to accelerate the implementation of „clean energy“ 

technology. The advantages of applying the concept of „green“ banking are multiple: 

protection of natural resources and the environment, because more importance is attached to 

ecological aspects of business; application of environmental standards so that they have a 

direct impact on increasing the level of awareness of the importance of environmental 

protection; the possibility of creating innovative financial products that will contain the 

perspective of environmental protection (banks can create, for example, „green“ savings and 

other „green“ products for clients who want their savings to be used exclusively for financing 

projects that are not harmful to the environment; the inclusion of „ „green“ positive practices 

in the system of annual reports on environmental protection can be an integral part of the 

socially responsible operation of banks. Even the financial market, i.e. agencies for 

measuring credit ratings such as S&P, have improved their standards by adding the factor as 

one of the risks environmental risk (S&P, 2014). 

 

Application of the concept of „green“ banking depends on the defined business strategy. 

Banks whose business strategy includes „green“ aspects of business can better meet the needs 

of environmentally conscious clients, have a positive image and are more competitive on the 

market. Goel, Khatik and Thakur (2017) point out that banks are one of the institutions that 

communicate with a large number of people and that they can stimulate the process of 

„green“ business with internal (originating from motivated employees, shareholders and 

directors) and external driving forces (originating from competitors and clients with the 

awareness that only green loans can contribute to sustainable growth and development). 

 

4. Green Accounting 

 

In addition to the above, companies are recommended to implement the concept of green 

accounting, which includes environmental costs in their financial results. Green accounting 

refers to the measurement of environmental assets, liabilities, costs and benefits. Traditional 

national accounting systems are conservative and inadequate, because they cannot accurately 

measure the contribution of the environment and the impact of economic activities on it due 

to the exclusion of non-market services provided by natural assets, inconsistent treatment of  
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depreciation of artificial and natural assets and inadequate representation of environmental 

degradation. The mentioned shortcomings create a false impression of an increase in income 

for economic policy holders, while natural wealth is actually decreasing. Therefore, green 

accounting can be useful for sustainable national income accounting (Rout, 2010). 

 

According to the European Commission, green accounting is a vital part of corporate social 

responsibility and can help decision-making and triple profitability. At the core of the concept 

is that each organization should compare the costs of avoiding or preventing environmental 

damage with the costs of remedial activities. Using a green accounting framework would 

mean that investment decisions are made by comparing total private and social costs with 

private and social benefits. Using life cycle assessment means that organizations can make 

decisions based on the calculation of the environmental impact at each stage of a product's 

life, from raw materials, through production, distribution and final disposal or recycling 

(European Commission, 2011). 

 

In its 2009 announcement "GDP and beyond Measuring progress in a changing world", the 

European Commission proposed five activities that the EU should implement in order to 

develop indicators relevant to today's challenges: supplementing GDP with environmental and 

social indicators; real-time information for decision-making; more accurate reporting on 

distribution and inequalities; creation of the European table of results for sustainable 

development; expanding national accounts to environmental and social issues (The European 

Commission, 2009). Green accounting uses the System of Environmental Economic 

Accounting (SEEA), which focuses on the depletion of scarce natural resources and measures 

the costs of environmental degradation along with its prevention (United Nations, 2014). 

According to this accounting, the net domestic product of the national economy (NDP), known 

as Green NDP is equal to the sum of net exports, final consumption and net investment, while 

the ecological net domestic product (EDP) is presented as the sum of net exports, final 

consumption, net accumulation of produced economic assets, net accumulation of unproduced 

economic assets and net accumulation of unproduced natural goods (Aguilar-Rivera, 2021). 

Green accounting aims to achieve sustainable development, maintain good relations with the 

community, and implement effective and efficient environmental protection activities. 

 

Green banking and green accounting are part of the sustainable development system that should 

establish a balance between "meeting the needs of the present generation, without 

compromising the ability of future generations to meet their needs" 

(https://www.iisd.org/mission-and-goals/sustainable -development). In 2015, the United 

Nations adopted the Sustainable Development Goals, known as the "Global Goals". Global 

goals of sustainable development "1) no poverty; 2) zero hunger; 3) good health and well-

being; 4) quality education; 5) gender equality; 6) clean water and sanitation; 7) affordable and 

clean energy; 8) decent work and economic growth; 9) industry, innovation and infrastructure; 

10) reduced inequalities; 11) sustainable cities and communities; 12) responsible consumption 

and production; 13) climate action; 14) life below water; 15) life on land; 16) peace, justice and 

strong institutions; 17) partnerships for the goals" (https://sdgs.un.org/goals), confirm that 

development is inseparable from the balance between social, economic and environmental 

sustainability aspects and that it must not be at the expense of these aspects. 
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5. Conclusion 

 

The adoption of the principles of the concept of social responsibility and the understanding 

and willingness to apply it in business practice is the task of management and its readiness for 

change. Social responsibility is part of modern ethical business, which, in addition to the 

correct attitude towards employees, business partners and clients, is also reflected in taking 

care of the social community to which we belong. The goal of every successful organization 

should be to strive to contribute to its preservation and development within the limits of its 

own capabilities, taking into account that its business success cannot be in conflict with ethics 

in business, but only in cohesion. 

A significant place in the management of modern companies is occupied by green 

accounting, the main task of which is the preparation of relevant information on specific costs 

and effects associated with the company's activities to preserve and improve the environment. 

Digitization can help enrich the variety and quality of available data by collecting and 

analyzing climate or environmental data through satellite mapping. Big data, artificial 

intelligence and machine learning can be used to capture and process high-frequency data and 

information. Digitization can contribute to reaching new markets, through crowdfunding or 

new fintech applications that connect issuers of financial instruments with investors. The 

sensitivity of climate change and environmental issues with the use of digital devices would 

create new opportunities to stimulate sustainable investment through digital channels. 
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Abstract: Quality 4.0 is a topic that is increasingly discussed and written about. It is 

considered to be the future form of quality management. Future, because it is expected to 

become an integral part of all business units over a certain period of time. Currently, looking 

at the factual situation, a smaller number of companies have fully implemented Quality 4.0, 

while the majority of companies are identified as unprepared for this endeavor. This paper 

provides an overview of successful business practices and positive experiences. The literature 

review on such cases is limited, but by no means negligible. 

 

Key Words: Quality 4.0, implementation, success, business practice 

 

 

1. INTRODUCTION 

 

The concept of "Quality 4.0" was first introduced to the public in 2015. Since then, it has 

evolved and progressed in every aspect. When discussing its progress, we refer to a 

continuous developmental process with numerous innovative revelations and further 

advancements positively impacting quality management. Technological advancement is so 

consistent that it is almost tangible. The application of modern technology and innovative 

processes in the quality sector is of vast proportions, creating an impression that the space for 

further improvements has never been more accessible and extensive. However, despite this 

promising outlook, the implementation of Quality 4.0 faces several obstacles and cannot be 

easily established. 

 

The expansion of literature in recent years is linked to the readiness or maturity of companies 

for the implementation of Quality 4.0. The results most commonly indicate low or insufficient 

readiness. Numerous obstacles to introducing this concept have been identified, ranging from 

material to organizational and subjective nature. A small number of companies have reached 

the ability to enhance quality management to the extent that it is characterized by automation, 

integration, personalization, prediction, etc. 

 

The purpose of this paper is to explore and identify successful business practices with the aim 

of consolidating the discovered knowledge and gained experience. Based on a review of 

several relevant databases (Web of Science, Scopus, Emerald Insight, Taylor & Francis, and 

Google Scholar), a very small number of papers testifying to successfully implemented 

Quality 4.0 were found. This can be justified by the fact that the concept of Quality 4.0 is still  
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new, and its practical application is not yet sufficiently explored. However, according to the 

subjective opinion of the author of this paper, a rapid increase in works can be expected in the 

near future, indicating achieved results of implementation and experiences encountered by 

companies. 

 

 

 

2. MOTIVATORS FOR THE ADOPTION OF QUALITY 4.0 

 

Every advantage arising from the implementation of Quality 4.0 can be viewed as a motivator 

for adoption. Among literary sources, numerous works predict and theoretically explain how 

and why there will be a significant shift in the quality sector, considering it on a global level. 

Different authors, analyzing the benefits of Quality 4.0, have drawn their conclusions in line 

with the topics they addressed. 

 

One of the most significant motivators is mentioned as the reduction of quality costs (Antony 

et al., 2022). It involves the application of modern technology in quality, which will reduce 

the number of errors, minimize inconsistencies, and nullify waste (striving for zero waste). In 

addition, the same authors state that the implementation of Quality 4.0 will increase 

operational efficiency (Antony et al., 2023), better align products, and thus directly impact 

revenue growth; which is also one of the significant motivators for adoption.  

 

Furthermore, it is believed that modern technology will contribute to a more comprehensive 

and effective presentation of new products (ibid.). Forming a positive opinion among 

customers about a product, brand, quality, etc., will impact competitiveness and the demand 

for products and services. Consequently, market share will expand, leading to increased 

profits. The common foundation for all these benefits is customer satisfaction. Therefore, it 

can be said that Quality 4.0 has the ability to enhance customer satisfaction. 

 

One of the significant characteristics of Quality 4.0 is the ability to monitor the production 

process in real-time (Sader et al., 2022). This means that implemented technologies can track 

and analyze the functioning of the entire production process, facilitating the detection of 

errors, eliminating irregularities, and ensuring the smooth operation of machines without 

product defects. 

 

A significant motivator for the adoption of Quality 4.0 is the ability to collect a large amount 

of data, process it, and analyze it (Illés et al., 2017). Collecting data in a traditional way 

required a considerable amount of time and the involvement of a larger number of employees. 

Despite all the invested resources, data collection in this manner does not guarantee 

reliability. Therefore, the efficiency and reliability of data collection in an innovative way not 

only save resources but also provide confidence in the correctness of decisions, enable 

timeliness, and ensure reliability. The essence lies in very fast, comprehensive, and efficient 

data collection, as well as real-time data processing. Some authors (Shamim et al., 2019) have 

emphasized the importance of using modern technologies in quality management in line with 

the mentioned points. This importance is even greater if the information companies possess is 

incomplete or uncertain. Additionally, the advantage of modern technologies in data 

collection needs to be considered in relation to customer needs and their perceptions of 

quality. An adequate response to their demands will result in competitiveness and business 

success. 
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Quality 4.0 contributes to shortening delivery times and increasing the flexibility of the 

supply chain (ibid.). Shorter delivery times will undoubtedly impact customer satisfaction 

(Liu et al., 2023), and the flexibility of the supply chain will enable the procurement of 

quality raw materials at the most favorable prices, delivered precisely on time. 

 

According to Sony and others (2021), the major motivators for the adoption of Quality 4.0 are 

cost and time savings, increased productivity, reliable information and quality management 

based on it, as well as customer satisfaction. 

 

The implementation of Quality 4.0 will achieve competitiveness in the market (Zonnenshain 

& Kenett, 2020). Not only that; there is an opinion that traditional methods of quality 

management will not be able to adequately respond to the demands of customers in the 

modern era (Balouei Jamkhaneh et al., 2022), which directly emphasizes the importance of 

implementation.

 

 

3. OBSTACLES TO THE ADOPTION OF QUALITY 4.0 IN COMPANIES 

 

Obstacles to the adoption of Quality 4.0 can be diverse, depending on the region, the 

economic situation of the country, the size of the company, the type of industry, and other 

factors. A significant number of obstacles have been identified in the work of Tadić et al. 

(2021), which discusses challenges related to the implementation of Quality 4.0. 

 

One study (Antony et al., 2023) identified the following obstacles: Firstly, high initial 

investments. This obstacle, especially for small and medium-sized enterprises, can be a major 

reason for not introducing Quality 4.0. Here, it does not refer to a lack of desire for significant 

investment in a new project, but rather the inability to allocate a certain sum of material 

resources needed for the initial implementation. This obstacle is further compounded by a 

lack of resources in terms of knowledge and competence of employees. The same authors 

found that the inability to align the concept of Quality 4.0 with the company's strategy and 

vision can also represent a significant obstacle to adoption. Additionally, the results of their 

research showed a lack of understanding of the benefits by company executives and an 

unclear desire to implement Quality 4.0. 

 

In addition to the mentioned obstacles, Chiarini (2020) highlights employee resistance as a 

significant hurdle. This resistance to change is often associated with fears such as the fear of 

job insecurity, retaining one's position and influence, and the fear of an inability to keep up 

with innovations, among others. The same author mentioned unreliable internet connection 

and potential cyber threats as significant obstacles to the implementation of Quality 4.0. 

 

Inadequate organizational culture is also an obstacle to the introduction of Quality 4.0 (Sony 

et al., 2021). Frequent changes are an integral part of implementing Quality 4.0. Therefore, it 

is necessary to create an internal environment conducive to accepting challenges and facing 

upcoming changes. 
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4. EXAMPLES OF SUCCESSFUL BUSINESS PRACTICES WITHIN QUALITY 

4.0 

 

 

Based on the literature search, a larger percentage of works focus on the unpreparedness or 

partial readiness of companies for the implementation of Quality 4.0. One example of such 

works is from Nenadál et al. (2022), who researched companies in the Czech Republic. 

Besides finding that Czech companies have not yet reached readiness for implementation, the 

results of their research show that the automotive industry is more prepared than some other 

industries that participated in the study. 

 

Similar results were obtained by Mtotywa and Dube (2023), who investigated the maturity of 

Quality 4.0 in the chrome mining sector in South Africa. They identified the initial phase of 

implementing Quality 4.0, as well as priority areas for improvement. The authors found that 

leadership commitment to technology and innovation-driven operations is essential, that it is 

necessary to involve and empower employees for managing modern technologies, and that the 

integration of processes and systems is indispensable to achieve improvement and increase 

the level of maturity of Quality 4.0. 

 

The number of papers on the topic of the previous two works is on the rise. The results often 

point to the insufficient readiness of companies for the implementation of Quality 4.0. On the 

other hand, many papers highlight the advantages of introducing Quality 4.0, emphasizing 

that such an approach to quality management is necessary for the success of business in the 

future. In an effort to bridge the gap between the two mentioned groups of research, or in the 

absence of practical examples and experience related to successful implementation, Ramezani 

and Jassbi (2020) created a hybrid model based on neural networks and an expert system for 

control chart patterns. The model offered by these authors is essentially a predictive model 

with the ability to suggest profitable business actions. The testing results of the hybrid model 

indicated the competence and suitability of the concept of Quality 4.0 in action. 

 

Singh et al. (2022) testify to successful business practices based on the implemented concept 

of Quality 4.0. They conducted a study to determine the effectiveness of Quality 4.0 in 

practice. The authors provide several examples of improvements in their work and quantify 

them. In a specific process, they confirmed a reduction in production costs, cost savings in 

quality control and inspection, a decrease in defective products, and an increase in revenue. 

The results obtained by the authors are in complete agreement with the theory regarding 

Quality 4.0. The limiting aspect of this study is that it relates to a specific type of product, 

thereby indicating the need for further research to gain more information about the rules and 

exceptions that Quality 4.0 creates. 

 

Interesing results from the research were obtained by Que et al. (2023), who extensively 

presented the process of implementing Quality 4.0 in mechanical processing facilities. The 

progress discussed in this work is reflected in the complete elimination of the need for 

product repairs, reduced product control inspection time, and increased efficiency. 
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5.   CONCLUSION 

 

The implementation of Quality 4.0 is in its infancy. After a considerable number of studies 

assessing the maturity of introducing Quality 4.0 into companies, and results indicating the 

initial phase of maturity, there have emerged works documenting practical success 

attributable to the implementation of Quality 4.0. The number of such studies is not yet 

extensive, but a rapid increase in their quantity can be expected in the foreseeable future. 

 

Based on what has been presented in this work, it can be concluded that, for now, nothing has 

been contradicted that was theoretically presented about Quality 4.0. The results of the two 

mentioned studies point to an impressive improvement in the performance of companies, 

which intrigues and encourages further research to uncover the path that Quality 4.0 is 

leading. 
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Abstract: Nowadays, economies around the world face various environmental problems, 

such as: fires, floods, high CO2 emissions and global warming, shortage of natural resources 

caused by their abuse and excessive consumption, etc. These problems are particularly 

difficult for developing countries, including Serbia. Hence, all three pillars - economic, 

ecological and social are important for achieving sustainable development goals. However, 

researchers from the field of ecological economics agree that the ecological pillar of 

sustainable development is the most important, especially because it is often put on the back 

burner. There is no law or procedure that will force companies to be environmentally 

responsible. The family of standards ISO 14000 - Environmental Management System (EMS) 

is not mandatory, ie. adoption of ISO 14000 is optional. However, in order to survive on the 

domestic and global market, companies around the globe have started to gain environmental 

awareness and implement EMS in their business in recent years, precisely because an 

environmentally responsible company is a desirable company. The aim of this paper is to 

indicate the environmental condition and implementation of EMS in Serbian companies, 

which would be useful for policy makers and raising environmental awareness in the country. 

 

Key Words: sustainable development, environmental sustainability, ISO 14000 

 

 

1. Introduction 

 

Economic growth is closely related to the wealth of the nation, as it is of the greatest 

importance for the standard of living and the quality of life of the citizens. Economic growth 

is of particular importance for developing countries, thus, the country size and the degree of 

development of its economy affect the possibility of an independent economic growth path 

for a specific country. Economic growth is a key factor in the quality of a country's economy, 

and it refers to the continuous increase in the value of production over time, and is basically a 

long-term and slow process (Cvetanović & Mladenović, 2013). In scientific research the most 

common proxy for economic growth is gross domestic product (GDP), which can be defined 

as the value of goods produced and services provided within a country, within a certain period 

of time, usually a year. 

 

On the other hand, economic development is not the same as economic growth, although in 

practice these two terms are often equated. Economic development is a much broader concept 

than the concept of economic growth because, in addition to economic growth, it also 

includes a large number of qualitative changes such as: the application of modern techniques 

and technology in production, healthcare, the development of science, the increase in the use  
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of machine work in relation to human work in production process, the education system, etc. 

Thus, economic development is an increase in material production and national income with 

simultaneous structural changes, as well as changes in the functioning of the economy, on a 

development path that is mostly upward. 

 

 

 

 

 

 

 

 

 

Graph 1. Economic Growth, Economic Development and Sustainable Development. 

Author’s creation 

 

 

As can be seen from the image above, the broadest concept is sustainable development (SD). 

SD is a new development concept that requires an integrated approach, thus, that in addition 

to economic and ecological development, it also takes into account the ecological component 

of development. The importance and necessity of respecting ecological criteria at all levels of 

development was also recognized by the United Nations Commission in 1987. and SD is 

defined as development that meets the needs of the present generation without jeopardizing 

the ability of future generations to meet their own needs, because future generations do not 

have the right to vote in the creation of policies in the present moment. 

 

Nowadays, all serious and successful organizations strive to be socially responsible and 

environmentally sustainable. Therefore, most companies that have implemented the ISO 

14001 standard – Environmental management system (EMS) have already implemented the 

ISO 9001 standard – Quality management system (QMS) before, so it can be said that ISO 

9001 is the first step and ISO 14001 is the second step. Although the environmental standard 

ISO 14001 is not legally binding, the long-term success of companies today is impossible 

without the implementation of this important standard. 

 

This paper is structured as follows: section 2 – previous research; section 3 – family ISO 

14000 in Serbia - a brief review; section 4 – a conclusion and recommendation for future 

research. 

The aim of this paper is to discuss the state environmental sustainability in Serbia, with an 

emphasis on the ISO 14001 standard. 

 

 

2. Previous research 
 

There is a large number of foreign works on the topic of environmental sustainability of 

companies and the ISO 14001 standard. 

Thus, a group of authors (Rusko et al., 2014) investigated the connection between SD and EMS 

on the example of Slovakia. The research revealed that environmental labeling is of great 

importance for SD within EMS. 
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Another group of authors (Horry et al., 2022) dealt with the issue of EMS and SD in the field 

of engineering, as well as architecture and construction. The study showed a wide range of 

benefits that support the implementation of ISO 14001 in AEC sectors
2
, while using ISO 

14001 as a framework would certainly help companies to focus on achieving SD goals. 

 

A professor from Malta (Camilleri, 2022) did a two-stage systematic review, and the research 

points to the conclusion that the use of ISO 14001 standard will result in operational 

efficiencies through better utilization of resources and waste management systems, as well as 

it provides the new opportunities for practitioners to re-conceive their license to operate and 

to enhance their credentials with stakeholders. 

 

Another group of authors (Gupta & Racherla, 2016) examined the effect of ISO 14001 

certification on sustainability in India. This study is slightly different from the previous ones, 

because the authors confirmed the opposite - there is no significant difference between 

companies that have adopted and those that have not adopted ISO 14001. The reason for this 

could be the sample itself - the example of India, as well as the fact that most companies in 

this country fulfills the environmental compliance requirement only on paper. 

When it comes to Serbia and the region, the number of scientific works on the subject of 

sustainable development and the ISO 14001 standard is not commendable. 

 

3. Family ISO 14000 in Serbia - a brief review 

 

 

The following table (table 1) provides an overview of ISO 14001 certificates in Serbia and the 

region, in order to detect the place of Serbia according to the number of these certificates in 

relation to the region. 

 

Table 1. The number of ISO 14001 certificates in Serbia and region in 2022 

Country Number of certificates 

Serbia 1921 

Bulgaria 2505 

Croatia 1377 

North Macedonia 371 

Slovenia 630 

Albania 208 

Bosnia and Herzegovina 256 

*Source: ISO. ISO survey 2022. 

 

 

According to the number of ISO 14001 certificates in the region, Serbia is in second place 

(1921 certificates), right after Bulgaria (2505 certificates), and after these two countries, 

Croatia is in third place (1377). 

 

 

The following table (table 2) shows the total number of ISO 14001 certificates by economic 

sector in Serbia in 2022. 
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Table 2. The number of ISO 14001 certificates in Serbian sectors in 2022 

Sector Number of certificates 

1 Agriculture, Fishing and Forestry 16 

2 Mining and quarrying 10 

3 Food products, beverage and tobacco 38 

4 Textiles and textile products 21 

5 Leather and leather products 2 

6 Manufacture of wood and wood products 16 

7 Pulp, paper and paper products 17 

8 Publishing companies 10 

9 Printing companies 33 

10 Manufacture of coke and refined petroleum products 8 

11 Nuclear fuel 3 

12 Chemicals, chemical products & fibres 47 

13 Pharmaceuticals 7 

14 Rubber and plastic products 49 

15 Non-metallic mineral products 10 

16 Concrete, cement, lime, plaster etc. 23 

17 Basic metal and fabricated metal products 119 

18 Machinery and equipment 105 

19 Electrical and optical equipment 119 

20 Shipbuilding 2 

21 Aerospace 3 

22 Other transport equipment 9 

23 Manufacturing not elsewhere classified 26 

24 Recycling 12 

25 Electricity supply 8 

26 Gas supply 3 

27 Water supply 9 

28 Construction 305 

29 
Wholesale and retail trade, repairs of motor vehicles, 

motorcycles, personal and household goods 
306 

30 Hotels and restaurants 16 

31 Transport, storage and communication 70 

32 Financial intermediation, real estate, renting 16 

33 Information technology 30 

34 Engineering services 212 

35 Other Services 86 

36 Public administration 11 

37 Education 26 

38 Health and social work 7 

39 Other social services 40 

40 Sector unknown 332 

*Source: ISO. ISO survey 2022. 
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From the table above, it can be concluded that the top five economic sectors, with the largest 

number of ISO 14001 certificates are: Wholesale and retail trade, repairs of motor vehicles, 

motorcycles, personal and household goods; Construction; Engineering services; Basic metal 

and fabricated metal products; and Machinery and equipment. On the other hand, Serbian 

companies in the following sectors have the lowest number of ISO 14001 certificates: Leather 

and leather products; Shipbuilding; Nuclear fuel; Aerospace; and Gas supply. 
 

 

4. Conclusion 

 

By implementing EMS in business, current generations will protect the rights of future 

generations to an environment that is safe for their life and health. Standardization in the field 

of environment significantly helps countries on their way to achieving healthy SD. When it 

comes to Serbia, it is still necessary to raise awareness about the importance of environmental 

protection and encourage companies to implement EMS in their operations. Compared to the 

rest of the world, in Serbia and the region, there is insufficient number of scientific works in 

the field of standardization and SD, therefore, the recommendation for future researchers from 

these areas would be to deal more with this issue. 
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Abstract: Entrepreneurs utilize innovation as a specific tool, leveraging change as an 

opportunity for new business ventures or distinct services. This paper explores the critical role 

of innovation in addressing global challenges and its impact on fostering growth within 

Serbia's entrepreneurship sector. As the world faces complex issues such as climate change, 

economic disparities, and technological advancements, innovative solutions become 

imperative for sustainable development. The study focuses on the specific challenges 

confronting Serbia and how innovation can be a catalyst for economic progress, job creation, 

and enhanced competitiveness in the global market. By examining the current state of 

entrepreneurship in Serbia and analyzing global trends, this paper aims to provide insights 

into the potential transformative power of innovation in mitigating challenges and propelling 

Serbia towards a more prosperous future. 
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1. Introduction 

 

Besides the thing, that the entrepreneurial sector is one of the key development factors of the 

economy of every country (Toma et al., 2014), in today's modern world, it is faced with 

serious global challenges such as economic crisis, Covid -19, energetic crisis. Therefore, 

nowadays the crucial thing is to assess reserves for sustainable innovative development of 

enterprises and give a prediction of consequences of the crisis events. For companies to 

respond to these challenges, in addition to increasing productivity and improving the quality 

of products and services, they must be innovative (Acri et al., 2020). Innovation refers to the 

process of creating new ideas, products, services, or processes that provide value to 

individuals, organizations, or sometimes the whole society. It involves the application of 

creativity, knowledge, and resources to develop new solutions to problems or to improve 

upon existing ones (Varis & Littunen, 2010). The most common innovation in the 

entrepreneurship sector is new products that are a guarantee of success.The impact of new 

knowledge and technology may be of benefit to domestic enterprises (Liang, 2017). This 

paper delves into the significance of innovation as a driving force for positive change and 

economic growth, with a particular emphasis on its role in the entrepreneurship sector in 

Serbia. 
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2. The performance of entrepreneur sector in Serbia  

 

SMEs sector has a key role in the Serbian business economy, accounting for 99,5% of all 

enterprises (Kostadinovic & Stankovic, 2021). This sector is a key factor in the development 

of the Serbian economy because, according to the Report OECD 2022, over one hundred 

thousand companies and over two hundred thousand entrepreneurs employ 65% of the total  

 

number of employed workers, contribute 59.2% of total gross value added and 66.4% of 

turnover (OECD, 2022).   

 

Table 1 shows the number of enterprises by size in Serbia in 2022. 
Indicators Micro 

enterprises 

(0-9) 

Small 

enterprises (10-

49) 

Medium 

enterprises 

(50-249) 

Large enterprises 

(250 and more) 

Total 

Number of 

enterprises 

92. 239 12. 540 2. 913 613 108. 305 

Number of 

employees 

170. 339 254. 322 299. 259 551. 033 1. 274. 953 

Turnover 

(RSD 

million) 

2. 504. 155 3. 607. 433 4. 059. 980 6. 349. 668 16. 521. 236 

Gross value 

added  

(RSD 

million) 

424. 611 693. 386 933. 114 1. 719. 448 3. 770. 558 

Source: Author based on data of Statistical Office of the Republic of Serbia, 2023. 

 

 

Table 1 shows that in Serbia in 2022, more than 108 thousand enterprises were registered, 

among which the most numerous are micro and small companies. The economic importance 

of these sectors is reflected in the fact that they employ more than one million and 274 people, 

the largest number of whom are employed in large and medium-sized enterprises. The other 

important economic indicators are realized turnover and gross added value. During 2022, 

more than 16 billion and 521 million rsd of turnover and about 3 billion and 770 million rsd 

of gross added value were realized in Serbia. 

 

In order to contribute to economic development by supporting enterprise innovation through 

financial instruments the Innovation Fund of the Republic of Serbia  has established in 2011 

(https://www.inovacionifond.rs). The goal is to contribute development and financial 

supporting enterprise innovation via mini and matching grants, as well as a collaborative grant 

program. It promotes the linkage between the research and business sectors, encouraging the 

development of innovative technologies and products (Aridi & Kapil, 2019). Also, through 

various forms of grants, the Innovation Fund aims to strengthen Serbia's competitive 

advantage by enhancing innovation and technological development. It is structured to enhance 

the capabilities of technology start-ups, SMEs and innovative companies. Thus, the 

Innovation Serbia Project (ISP) worth EUR 8.4 million successfully completed in the period 

2011-2016, and the primary objectives of the project encompassed the promotion of 

innovative entrepreneurship, addressing the identified gaps in the Serbian innovation system 

crucial for enhancing the competitiveness of the enterprise sector and contributing to Serbia's 

long-term growth prospects. (https://www.inovacionifond.rs). Also, the project aimed to raise  
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awareness about technological development and innovation within the economy, while also 

facilitating the capacity building of the Innovation Fund to foster enterprise innovation. 

 

3. Global Index of Innovations 

 

Compared to the developed countries of the European Union, Serbia is a small economy in 

transition and according to the latest Global Index of Innovations, it is in the 55th place out of 

a total of 129 countries. (WIPO, 2022).The Global Innovation Index (GII) is a ranking system 

that assesses the innovation capabilities of world economies. It comprises around 80 

indicators, grouped into innovation inputs and outputs. The primary objective of the GII is to 

capture the diverse and multi-dimensional aspects of innovation (WIPO, 2022). 

 

Figure 1 shows the seven GII pillar ranks for Serbia in 2022 

 
Source: Author based on the WIPO, 2022. 

 

 

From Figure 1, it can be seen that Serbia performs best in the area of infrastructure, 

showcasing notable strengths in the development and quality of its physical and digital 

infrastructure. This encompasses aspects such as transportation networks, 

telecommunications, energy supply, and other foundational elements that support economic 

activities and innovation. Conversely, Serbia faces challenges in the domain of market 

sophistication, indicating potential areas for improvement. Market sophistication often refers 

to factors such as the efficiency and effectiveness of market operations, the level of 

competition, the presence of advanced financial and capital markets, and the overall business 

environment. A weaker performance in market sophistication might suggest a need for 

enhancements in areas such as regulatory frameworks, business ecosystem support, or the 

development of more advanced and competitive markets. 
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Table 2 gives an overview of the indicator strengths and weaknesses of Serbia in the GII 

2022. 

Strengths Weaknesses 

Indicator name Rank Indicator name Rank 

Cost of redundancy 

dismissal 

1 Expenditure on 

education, % GDP 

92 

Government 

funding/pupil, 

secondary, % 

GDP/cap 

8 Global corporate R&D 

investors, top 3, mn USD 

38 

Pupil-teacher ratio, 

secondary 

6 QS university ranking, 

top 3 

72 

ISO 14001 

environmental 

certificates/bn PPP$ 

GDP 

2 Market capitalization, % 

GDP 

76 

Applied tariff rate, 

weighted avg., % 

19 GERD financed by 

business, % 

87 

FDI net inflows, % 

GDP 

13 Research talent, % in 

businesses 

62 

Scientific and 

technical articles/bn 

PPP$ GDP 

17 Software spending, % 

GDP 

106 

ISO 9001 quality 

certificates/bn PPP$ 

GDP 

4 Intangible asset intensity, 

top 15, % 

64 

ICT services 

exports, % total 

trade 

17 Global brand value, top 

5,000, % GDP 

77 

Cultural and creative 

services exports, % 

total trade 

13 National feature films/mn 

pop. 15–69 

65 

Source: Author based on the WIPO, 2022. 

 

 

In Table 2 it can be seen that by combining these various indicators, the GII provides a good 

evaluation of a country's innovation potential. Also, the rankings offer insights into the 

strengths and weaknesses of each economy in terms of innovation, allowing for comparisons 

and identification of best practices. Finally, the GII serves as a great tool for policymakers, 

businesses, and researchers to understand and enhance the innovation capacities of different 

nations on a global scale. 
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4. Indicators of innovation activities in Serbia for a period from 2020 to 

2022. 

 

Indicators of innovation activities are criteria used to assess the level and effectiveness of 

innovation within a particular context, such as a country, region, industry, or organization. 

These indicators of innovation activities provide valuable insights into the country's capacity 

for creativity, technological advancement, and economic development (Pérez-Peñalver el al., 

2018).  

 

Table 3 Innovation enterprises in Serbia by size 2020-2022. 

Source: Author based on data of Statistical Office of the Republic of Serbia 2020, 2022. 

 

From Table 3 it can be seen approximately 51.14% of business entities have adopted at least 

one type of innovation. Among these, 67.61% of large business entities demonstrate 

innovativeness, followed by around 56.20% of medium-sized business entities. In the case of 

small business entities, about 50% are identified as innovative.  

 

Table 4 Innovation enterprises in Serbia by activities 2020-2022. 

Source: Author based on data of Statistical Office of the Republic of Serbia 2020, 2022. 

 

Interestingly thing is that innovative activities are almost evenly distributed between business 

entities engaged in production and service activities, with around 50% of both types 

introducing innovations. 

 

 

 

 

 

 

 

 

 

Size  

Innovators Total Share of innovators 

(%) 

Small 

enterprises 

7.855 15.849 49.56 

Medium 

enterprises 

1.618 2.879 56.20 

Large 

enterprises 

432 639 67.61 

Total 9.905 19.367 51.14 

Activities  Innovators Total Share of innovators 

(%) 

Manufacturing 

enterprises 

2.470 4.951 49.89 

Service 

enterprises 

7.435 14.416 51.57 
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Table 5 Share of types of innovations by territory of enterprises 2020-2022. 

 

Region 

Innovative enterprises 

Product/service 

innovations 

Share of 

innovations 

(%) 

Process 

innovations 

Share of 

innovations 

(%) 

Abandoned 

innovations 

or on-

going 

innovations 

Share of 

innovations 

(%) 

Belgrade 

region 

3.438 48.2 3.792 47.5 506 51.4 

Region of 

Vojvodina 

1.695 23.8 1.914 24.0 291 29.6 

Region of 

Sumadiia 

and 

Western 

Serbia 

1.429 20 1.617 20.2 138 14 

Region of 

Southern 

and 

Eastern 

Serbia 

574 8 667 8.3 49 5 

Total 7.136 100 7.989 100 984 100 

Source: Author based on data of Statistical Office of the Republic of Serbia2020, 2022. 

Regarding regional distribution, Table 5 shows that product and process innovations had a 

share of more than 47% of the total. However, their prevalence varied across regions. So, the 

distribution of product and process innovations varied from 48.2% in the Belgrade region to 

8% in the Southern and Eastern Serbia region. 
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Table 6 Enterprises by sector and types of innovations 
 

Sector 

Innovators 

Product/service 

innovators 

Share of 

innovators 

(%) 

Organizational/ 

marketing 

innovators 

Share of 

innovators 

(%) 

Product/process 

innovators and 

organizational/ 

marketing 

innovators 

Share of 

innovators 

(%) 

Agriculture, 

forestry and 

fishing 

76 19.2 129 32.7 22 5.6 

Mining 14 19.2 10 13.7 2 2.7 

Manufacturing 1.720 39.1 1.809 41.1 302 6.9 

Electricity, gas, 

steam and air 

conditioning 

supply 

9 11.5 27 34.6 3 3.8 

Water supply, 

sewerage and 

waste 

management 

and remediation 

activities 

81 24.0 148 43.9 11 3.3 

Construction 353 24.5 357 24.8 21 1.5 

Wholesale and 

retail trade; 

repair of motor 

vehicles and 

motorcycles  

1.524 42.6 1.763 49.3 88 2.5 

Transportation 

and storage 
214 18.6 382 33.2 3 0.3 

Accommodation 

and food service 

activities 

404 52.9 369 48.4 30 3.9 

Information and 

communications 
1.130 45.8 1.259 51.0 274 11.1 

Financial and 

insurance 

activities 

83 21.4 107 27.6 16 4.1 

Real estate 

activities 
20 20.6 28 28.9 - - 

Professional, 

scientific and 

technical 

activities 

1.320 38.7 1.331 39.0 193 5.7 

Administrative 

and support 

activities 

188 23.9 270 34.4 19 2.4 

Total 7.136 36.8 7.989 41.3 984 5.1 

Source: Author based on data of Statistical Office of the Republic of Serbia2020, 2022. 
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Table 6 shows innovators enterprise by sector during the period 2020-2022. The highest 

percentage of innovative enterprises were in the sectors of accommodation and food service, 

52.9% and Wholesale and retail trade and repair of motor vehicles, 42.6%.In contrast, the 

lowest percentage of innovative enterprises was found in the Mining and Quarrying sector, 

23.3%. 

 

Table 7  Structure of innovators’ income and enterprises’ expenditures in 2022. 

Innovators’ income (%) Enterprises’ expenditures (%) 

Products/services 

new to the 

enterprises 

10.7 Purchase of machinery, 

equipment, buildings 

and other material 

assets 

79.4 

Products/services 

new to market 

9 Software development, 

work with databases 

and data analysis 

3.7 

Unchanged/slightly 

changed products 

80.3 Training of own 

employees 

4 

 Marketing, brand 

building, advertising 

5.5 

Product design 0.3 

Registration, archiving 

and monitoring own 

Intellectual Property 

Rights 

7.1 

Source: Author based on data of Statistical Office of the Republic of Serbia, 2022 

 

Table 7 shows the structure of innovative enterprises’ income and enterprises’ expenditures in 

2022. In the structure of innovative enterprises’ income, the share of income from the sale of 

unchanged/slightly changed products was dominant and amounted to over 80%, while that of 

the sale of products/services new to the enterprises was 10.7%, and that of the sale of 

products/services new to market totaled to approximately 9%. On the other hand, when 

examining expenditures related to innovative activities, the majority, around 80%, was 

allocated to the purchase of machinery and equipment. This category represents the largest 

portion of total expenditures for innovative activities among business entities. Conversely, 

about 20% of funds were invested in all other activities such as software development, 

training, marketing, product design, registration and intellectual property rights. 

 

 

Conclusion 

 

An important source of advantages entrepreneur sector is innovation. Innovation is not only a 

concept but a discipline that can be studied, learned, and applied. Entrepreneurs should 

actively seek sources of innovation, identifying changes and their indicators as signals for 

potential success. Understanding and applying the principles of successful innovation are 

crucial aspects of the entrepreneurial journey and capitalizing on these opportunities. 

Especially now that Serbia is hosting Expo 2027. The goal is to continue capital investments 

and prepare for this global event where innovations will be presented, as well as the  
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application of artificial intelligence in business. The high level of flexibility and adaptability 

to challenges and new markets enables the entrepreneur sector to increase the capacity of 

resource utilization in the future. This sector will stay the engine of economic growth in 

countries in transition such as Serbia, with activities that create new jobs, increase the number 

of economic entities, improve standard of living of residents, and increase the GDP and 

competitiveness of the economy. On the other hand, it should be worked on decrease of the 

disadvantages of small enterprises such as the high production costs per unit of product, lack 

of specialization, greater market risk, lower sales volume. In order to overcome this it should 

be innovative and creative. it does not always have to be completely new products, it also can 

be  modifies existing resources, in order to increase their full potential.  
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Abstract: This paper examines current state, innovative aprroaches and importance of 

modern information and communication technologies with focus on smart cities and their 

functuon in development in green urbanism and architecture in the Republic of Serbia. The 

aim of paper is to emphasize the influence of digital technologies and their increasingly 

intensive role in the promotion of green, ecological solutions. Innovations in information and 

communication technologies are a powerful economic resource that fully participates in 

shaping many regions around the world. Places are faced with pressures for economic 

competitiveness, improving the quality of life of citizens and environmental responsibility. 

Cities and architecture will also play a decisive role for the development of a Green Economy 

that in its turn will hold considerable importance for our future. 

 

Key Words: Digital Technologies, Ecology, Green Architecture, Green Economy, Smart 

Cities  

 

 

1. Introduction 

 

There are no doubts cities play a decisive role both in the unsustainable aspects of current 

development and in the changes dictated by the transition to a green economy. On a European 

level – according to the Eurostat Urban Audit 2017- the economic activity of Ue28 is mainly 

concentrated in urban regions, which represent the engines of the economy: 59% of the world 

population lives in urban areas, where 62% of the jobs and 67% of the GDP is concentrated 

(Tucci, Battisti, 2020). The traditional expansion model of cities is now historically obsolete 

and no longer sustainable, for a number of factors: the environment, the climate, consumption 

of natural resources, quality of life and of local economic development, inclusion, and social 

cohesion. A model of a city that is welcoming, smart, and sustainable for our future can only 

usher in a new phase for architecture and for the city of our future: with new ideas and new 

practices, with the use of innovative technologies and research. But it will do so by adopting 

and giving new impetus to good ideas and good practices that have been known for some  
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time, by transforming new difficulties and new challenges into opportunities for development, 

and by capitalizing on the synergies between economic activities and those aimed towards 

well-being, social inclusion, and environmental protection, so as to wager on the Green 

Economy as the fundamental choice for designing a more desirable future (Antonini, Tucci, 

2017). The relationship of key sectors related to green economy transition and city is relevant 

and obvious when it comes to energy, dwellings, transport, waste, and tourism. However, in 

order to better understand how the city can offer fertile ground for a Green Economy and an 

Adaptive Design to develop, it‟s not enough to examine the key sectors, we need to consider a 

reference model capable of proposing, guiding, and qualifying solutions to ecological 

problems in contemporary cities, in an unitary and integrated fashion (Tucci, Battisti, 2020). 

 

 

2. Green Economy and Green Architecture 

 

The Green Economy is the economy of our future, capable of opening the way towards a 

sustainable development in an era of climate and ecological crisis. The Green Economy aims 

to make the path concrete and incisive, by promoting knowledge, research, innovation, good 

practice, and investment, in order to affect, in an integrated way, the changes needed to have 

more stable and resilient economies, a higher-quality and more inclusive well-being, a more 

effective protection of natural capital, and more efficient ecosystem services. Cities are places 

that have marked the successes and crises of civilization. They are places where not only 

much of the population lives, but where the greatest contradictions and greatest potential for 

changes in our time can all be found, all at the same time (Antonini, Tucci, 2017). Also 

browsing through the sectors of the green economy we realize that on the one hand they have 

a key role in determining the quality of contemporary cities, and on the other, that they grow 

towards a green direction if the city offers a suitable ground (Tucci, Battisti, 2020).   

 

Green architecture, or green design, is an approach to building that minimizes harmful effects 

on human health and the environment. The "green" architect or designer attempts to safeguard 

air, water, and earth by choosing eco-friendly building materials and construction practices 

(Roy,2008). The use of information communication technologies, during the bioclimatic 

design, facilitates the exchange of environmental information between different agencies, 

national and international, supports the global ecological-spatial monitoring of changes in the 

atmosphere and climate, fresh water, shores, air pollution, food pollution, noise reduction, 

construction with greenhouse effects, acid rain, etc. Urban ecology focuses on the effects of 

macro-level activities. In addition, it describes urban forms by examining the way and the 

place where different activities take place, rather than explaining the reason (Klenievski, 

2002).  

 

The examples of combining technological issues and cultural heritage, urban regeneration, the 

introduction of new activities in former industrial or other historical areas (Barcelona, Dublin, 

Istanbul ...) are more common. The role of technology, as well as its impact in cities and 

societies, is readable in all historical periods. However, it is difficult to predict the final effect 

of current transformations. Will a traditional city really disappear and be replaced with an 

irrational one? While one argues that the global digital network, as a brand new form of urban 

infrastructure, will dramatically affect urban life, others argue that information 

communication technologies are not self-sufficient in generating spatial restructuring 

(Mitchell, 1995). “Qualitative upgrading inevitably includes adequate interpretation, as a  
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relevant educational function that provides personal experience and new experience each 

time” (Sančanin et al., 2023). 

 

 

3. Methodology 

 

In order to achieve the stipulated aim, the study presented in this paper, traces the following 

steps: 

1. General overview on applying smart city and green architecture as a concept of 

sustainability. 

2. Defining Considerations for smart city and green architecture. 

3. Defining the benefits of applying criteria for strategies that could maximize energy 

efficiency, and indoor air quality. 

4. Describing case Study potentials in terms of green tecnology aspects 

 

 

4. Smart City as an Ecosystem of Sustainable Solutions 

 

In the world of big data, the technique is both part of the methodology used and the subject 

being researched (Rieder et al., 2015). Big data is the foundation of a smart city, which is a 

city where a collection of sensors (typically hundreds or thousands) are deployed to collect 

electronic data about people and infrastructure to improve efficiency and quality of life. As 

we can see, the concept of a smart city includes numerous aspects and there are different 

definitions that provide a closer destination of what a smart city represents in specific ways. A 

smart city is a city that concentrates on the environmental, economic and social aspects of 

urban life in a competent, convenient and smarter way to achieve a better quality of life while 

combining intelligent and sustainable technology (Kumar et al., 2018). In his work, Komninos 

argues that the concept of a smart city is mainly used to describe technologies that make cities 

more efficient and pleasant (Komninos, 2011). The smart city goes into different areas of 

functioning of the modern city, into different areas of human activities and life, and that it can 

be defined in different ways, but that in each definition the basic and primary and 

indispensable segment is technology (Stojanović, Radosavljević, 2023). 

 

4.1. Case Study 
 

A review of adequate literature tells us a lot about the numerous advantages and opportunities 

that a smart city, and therefore a smart building, brings with it for the modern era in which we 

live. In Serbia, this is still a very new concept and the implementation of technology in this 

form of infrastructure is proceeding very slowly. E-administration is a system that has proven 

to be very successful in implementing the modern concept of smart administrations. In 

addition, the research also dealt with the development of the 5G network on the territory of 

Serbia, but also with other technologies in the cities of Niš, Belgrade, Kruševac and Pančevo 

(Prigoda et al., 2021). The "Smart Cities of Serbia" project can be the beginning of thinking in 

the direction of the implementation of technology in all segments of society, including 

cultural heritage. The "Smart Cities of Serbia" project can be the beginning of thinking in the 

direction of implementing technology in all segments of society (Stojanović, Radosavljević, 

2023). 
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Green sustainable development will contribute to the preservation of health, population, will 

have significant socio-economic benefits, will have a positive impact on education, culture 

and general awareness of future generations, while the surrounding areas and locations and 

places to live will have new value. In accordance with the existing modern risks to health and 

the environment, the possibility of using a variety of contents within all categories of greenery 

for the purpose of passive and active recreation is very important. The multifunctionality and  

connection of all categories into a single network enables diverse use by all residents and 

visitors of the city throughout the year. 

The strategy is in line with the goals and requirements of the European Network of Healthy 

Cities of the World Health Organization (WHO), of which the City of Novi Sad has been a 

member since December 2012. Within the key topics of the VI phase of the WHO European 

Network of Healthy Cities (2014-2018), special attention is paid to creating healthy living and 

working environments, healthy urban planning and design, healthy transport, climate change 

and housing. 

Cities play a vital role in local development providing a high education level, specialized jobs 

and advanced services. When assessing living conditions and wellbeing in cities, economic 

indicators alone are generally unable to evaluate the inherent complexity of the „quality of 

life‟ issue in urban environments. With rapid urbanization, shortage of infrastructures and 

services emerged in metropolitan regions of developing countries, leading to disadvantaged 

settlements, urban poverty, lower citizens‟ satisfaction, and an overall decline in life quality 

(Stojanović, 2021).  

 

According to the Strategy for Development of the Green Space System of the City of Novi 

Sad 2015-2030, green areas contribute to preserving and improving the physical and mental 

health of people by creating a more humane environment that has a stimulating effect on 

people, provides space for physical activity and gathering of different categories of the 

population. Green spaces have a positive effect on the microclimate of the urban environment, 

contributing to the regulation of temperature, humidity and air movement. They can 

contribute to the improvement of the air quality of the environment in the city, as well as to 

the reduction of noise levels and have significance in the field of formal and non-formal 

education. 

In recent years, the City of Novi Sad has been working on planning documentation and 

projects important for the development of green infrastructure, while a special reason for the 

analysis is the proclamation of Novi Sad as the European Capital of Culture 2021 and the 

European Youth Capital 2019, in order to contribute to already agreed projects for the 

arrangement of public spaces.  

 

Sunny Quay, in addition to the role of protection from high water, it is arranged and used as a 

recreational path, or promenade. There are only unpaved walking paths whose terraces 

determined by park users (pedestrians and cyclists). The bike path along the Sunny Quay 

makes the section the longest and most popular cycling routes in Europe, 4,400 km long (so-

called "Euro Velo 6" routes). The University Park has an installed station for cyclists, 

intended for recreation and bicycle repair. 

 

The plan presents spatial guidelines and rules for paved areas of the park (plateaus, paths, 

etc.), as well as the concept of landscaping with different areas of vegetation. Accurately 

defined parterre arrangement of the park, with the obligatory layout of paths and plateaus and 

details was done through “Urban-Architectural Study of Quay Part near University Park in 

Novi Sad Based on Bioclimate Principles” (Figure 1). 
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According to “Plan generalne regulacije Univerzitetskog parka u Novom Sadu”, there are 

three main entrances to the park that are in line with the existing roads in the area. In addition 

to the basic pedestrian approaches to the park, the ground floor landscaping project should 

forms a connection between the park area and the promenade along the river. Other access 

routes to the park will be formed depending on the spatial arrangement of pedestrian paths 

within the park itself park. The park will be divided into smaller units of different sizes along 

the projected paths, which should be characterized by a variety of decorative types of 

vegetation and different parterre treatments, while preserving the ambient whole of the area.  

 

 

 
Figure 1. Example of how the banks of the Danube could be connected to the city by “blue-

green” corridors through the University Park 

 

 

4. Conclusion 
 

Green architecture produces environmental, social and economic benefits. Environmentally, 

green architecture helps reduce pollution, conserve natural resources and prevent 

environmental degradation. Economically, it reduces the amount of money that the building's 

operators have to spend on water and energy and improves the productivity of those using the 

facility (Ragheb, El-Shimy, Ragheb, 2016). “Predicting the future is ungrateful and mostly 

impossible. It is especially not possible for it to be precisely accurate because human behavior 

can often be unpredictable. However, we must be aware of some dangerous predictions, 

which, if realized, will be catastrophe from which there is no going back. If we accept this 

assumption, future generations are in a worse position than us, and this is why we should pay 

attention to our influence on the moral beliefs and frameworks of the descendants of 

humanity, which are already influenced by, among other things, corporations” (Stojanović, 

Aldag, 2021).   

 

New building technologies, and in particular ICT automation and new materials, are to 

constantly be introduced to enhance the sustainable building process with the goal of reducing 

the impact of the building on the surrounding environment by using resources more 

efficiently (e.g. energy, water); enhancing and protecting the health and well-being of the 

occupants; and reducing any negative impacts (Ragheb, El-Shimy, Ragheb, 2016). 
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Towards a green economy, the development of green cities can contribute to the improvement 

of social inclusion and the quality of well-being. The strengthening of public transportation 

systems, for instance, can reduce disparity by increasing access to the service and contribute 

at the same time to the reduction of traffic congestion in peripheral areas. Traffic reduction 

and the improvement of conditions of pedestrians and cyclists can sustain social cohesion. 

Green areas stimulate social interaction and improve well-being. The transition of cities to a 

green economy can create new job opportunities. 
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Abstract: The integration of environmentally sustainable practices within supply chain 

management has gained significant attention globally, with developed nations leading the way 

in adopting green supply chain (GSC) initiatives. However, which practices are embraced and 

implemented in developing countries remains a subject of exploration. The purpose of this 

study was to shed light on established theoretical GSC constructs and to uncover empirical 

evidence on GSC practices present in Bosnia and Herzegovina, with special regard to 

implemented green selling and promotion activities. By using the questionnaire-based 

methodology, the sales and marketing managers in the small/medium enterprises uncovered 

which green sales and marketing practices were embedded within their companies. The 

findings disclosed that the three most utilized green sales/marketing practices were: (1) 

avoiding printed materials as much as possible in support of electronic marketing; (2) 

growing supply of green products; and (3) using green materials in the selling process (for 

example, green or recycled paper/bags). The contributions of this study are meaningful and 

transformative for managers as decision makers to incorporate diverse GSC practices within 

their companies and wider supply chain in order to attain more competitive position on the 

market through significant cost savings and to enhance their overall business reputation. 

Similarly, for governments at the statewide basis, green supply chains are also essential to 

stay competitive internationally within their industrial sectors. 

 

Key words: green supply chain, green supply chain management, supply chain 

 

 

1. Introduction 

 

Over the turbulent past few years, characterized by COVID-19 crisis, rising 

international/regional trade obstacles, economic consequences in the post-pandemic period 

and an outbreak of horrifying war in Ukraine, global supply chains have been facing greater 

number of risks and difficulties. Currently, most of the countries and businesses worldwide 

deal with increasing number of sustainability risks, unstable geopolitics, energy crisis, 

climbing inflation of commodity prices, workers scarcity and growing demand/supply 

unpredictability. Regarding harsh sustainability risks, the core ones encompass creating 

hazardous wastes, accumulating chemicals, global temperature rising, climate variability, 

resources misusage and degradation, food deficit, and expanding abuses of human rights 

(Muhammad et al., 2016).  
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The global transformation pressure on the industrial sector to become more sustainable in 

accordance with the Sustainable Development Goals set by the United Nations in 2015, 

encouraged firms to adopt a green supply chain management (GSCM) formation (Cousins et 

al., 2019). The goal is to reconcile the interests of shareholders and essential stakeholders by 

balancing three aspects of sustainability (environmental, economic and social elements) 

within a variety of company’s financial and non-financial objectives (Ahmić, 2022). 

Furthermore, customers and legislators are progressively more pressuring firms to adopt 

practices that promote sustainability or conducting business in an eco-friendly manner and 

accordingly to provide products and services with as low as possible negative effect on the 

environment. Although improving environmental sustainability is at the heart of the green 

concept, the firms actually strive to diminish damage to the environment and production 

expenditures in conjunction with boosting economic growth by creating competitive 

advantage through attaining good image, improving client satisfaction, and providing 

ameliorated opportunities for spreading their products within countries that are pro-

environment oriented (Khan and Dong, 2017).  

 

Regardless the growing popularity of GSCM in the world, it is still insufficiently understood, 

presented and implemented in developing countries, such as Bosnia and Herzegovina (BiH). 

This paper aim is to enrich the literature concerning GSCM practices and to explore the 

GSCM practices that are applied in BiH enterprises with emphasis on green selling and 

marketing activities. 

 

 

2. Green supply chain (GSC) practices 

 

Generally, the GSC is a combination of the entire set of commercial and other firm’s eco-

friendly and resource efficient activities conducted in narrower and wider enterprise 

environment to meet the consumer requirements for service-goods continuum. By 

incorporating together financial and green component into supply chain management and 

environmental management, the GSC considers how the supply chain cuts operating 

expenses; boosts quality and performances; and ensures a reduction in environmental 

degradation. Manifold operations and functions constitute the GSC, from eco design, green 

compliance, procurement, distribution process, packaging, collaboration with customers to 

investment recovery. The focus in the next part is on explaining GSC practices through the 

green purchase, green processes and marketing activities/selling environmentally friendly 

products/services. 

 

 

2.1.  Green purchase 

 

The green purchase pertains to variety of policies with environmental considerations for 

procuring raw materials (its’ acquiring and extracting), choosing an appropriate supplier, 

packaging, distribution activities, management systems and reusing/recycling and product’s 

ultimate destination point (Assumpção et al., 2019). In addition to considering traditional 

features in buying materials (like quality, costs, delivery time and trustworthiness), green 

purchase also includes sustainability elements – that is eco and social focus in its operations. 

There are many advantages coming from embracing green purchasing activities, such as 

harmful materials and waste reduction (Liang & Reiner, 2013). Furthermore, green purchase 
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practices contribute to waste/pollution lowering by utilizing recycling or packaging made 

from biodegradable materials as eco-strategies.  

 

 

2.2.  Green business operations (GBO) 

 

GBO relate to utilizing activities/processes which at least possible extent influence adversely 

the society and natural environment (Sharabati, 2021). In order to decrease resource 

consumption, GBO practices analyze material recycling and waste reduction, involving 

detrimental sources, water, energy and materials (Baenas et al., 2011). Therefore, in GBO, 

products and services are manufactured and produced using least possible resources, with 

reduced waste, pollution and materials that can be recycled. Providing environmental 

solutions is the focus of GSC's operations, which results in bolstering innovation, speeding up 

its adoption, diminishing risks, and enhancing alignment of supplier network for greater 

efficiency of processes (Hijuzaman et al., 2018). With the aim of fulfilling clients' needs, 

internal GSC management transforms inputs into added-value outputs by strategically 

focusing on implementing environmentally friendly practices, which are the core 

responsibilities of the middle and senior managerial levels.  

 

 

2.3.  Green selling and marketing activities 

 

The activities that constitute green selling include from using eco-friendly standard guidance 

for green services/products as bedrock for connecting green consumption and green 

marketing; developing green consumption strategies for customers; providing after-sales 

service; and getting immediate feedback from consumers (Jia & Wang, 2019). More 

specifically, as a more visible process that fosters competition, green selling comprises 

ecological packaging, pricing green products at a reasonable level, initiatives to promote 

green marketing, green image/branding, education/training about environment within 

company and spreading wider awareness for the environment. The practice of green 

marketing can be divided into two categories. The first one refers to the implementation of 

marketing mix plans to meet customers' needs regarding environmental worries in 

distribution, promotion, consumption and production. In terms of the second category, it 

embraces endomarketing actions that aim to put employee-driven sales strategies into 

practice, assuring that employees participate in the development of environmental innovations 

and environmental training in order to execute marketing plans from inside out.  

 

 

3. Scientific methodology and depiction of the sample 

 

 

The focus of this research study was on the green sales, marketing and procurement practices 

which are applied in the small/medium enterprises in BiH. An examination included 47 

managers who work in the sales and marketing department. In order to gather the responses, 

the questionnaire was e-mailed to managers. The final questionnaire was formed on the basis 

of earlier studies (such as the one by Assumpção et al., 2019). Questionnaire contained the 

questions in the form of Likert scale (1 – completely disagree; 5 – completely agree).  
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Analysis of the sample displayed that regarding the gender of managers, 67% were male 

managers and 33% were female managers. When it comes to age ranges, the most of 

managers (72%) were in the category of median aged (between 30-50 years of age); while 

other managers (28%) were in the category of 51-60 years of age. In terms of managerial 

positions, the vast majority of respondents were sales managers (59%), followed by marketing 

managers (41%). 

 

 

4. Research results 

 

This section presents findings in the form of descriptive statistics of the green sales and 

marketing practices which are applied in the BiH’s small/medium enterprises (which are 

presented on the table 1.). The managers ranked on the first place the green practice of 

avoiding printed materials as much as possible in support of electronic marketing 

(mean=4.75; SD=0.511), which involves substantial paper/other materials cost reduction. On 

the second place was ranked the practice of growing supply of green products (mean=4.51; 

SD=0.587) which throughout the entire life cycle have lowered environmental/human health 

impact and can easily be recyclable compared to other products for the same purpose and use. 

Thirdly, they ranked the practice of using green materials in the selling process (such as 

recycled bags, paper…) (mean=4.32; SD=0.692), which has become visible in more and more 

firms and stores. Even though sustainable firms strive to lead paperless business, it is not 

completely possible due to regulatory and other business requirements (diverse human 

resource, sales and marketing practices that involve contracts and other important documents).  

 

Therefore, utilization of recycled paper and bags represent significant effort towards leading 

sustainable work operations. The respondents ranked also highly ecologically-friendly/more 

efficient packaging (mean=4.11; SD=0.786); green image/branding (mean=3.80; SD=0.823); 

pricing green products at a reasonable level (mean=3.67; SD=0.854); and green promotion 

(mean=3.51; SD=0.891). Green packaging is in its’ core practical, minimized, easily 

reused/recycled, biodegradable and not harmful for the environment. Furthermore, green 

packaging is not only important for environmental conservation but also for meeting 

consumer expectations, complying with regulations, and fostering a more sustainable and 

responsible business culture. Concerning the reasonable green pricing level, firms are oriented 

towards shaping prices by taking into account not only production costs and prices of 

competing green products, but also government regulations/incentives, customers’ 

perceptions on green products, green branding and green supply chain considerations. When it 

comes to green branding, the examined firms showed that they incorporate environmentally 

friendly values/practices into a brand’s identity, while the green promotion highlights and 

communicates various aspects of a green/sustainable business activities (such as efforts to 

reduce carbon footprints, use eco-friendly materials, promote energy efficiency, support 

ethical sourcing practices, and engage in other environmentally responsible initiatives). The 

aim of green promotion is to position the brand as environmentally conscious and to attract 

consumers who prioritize eco-friendly choices. 
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Table 1. Green selling and marketing practices 

No. Green selling and marketing practices in your company Mean SD Rank 

1. Ecologically-friendly / more efficient packaging  4.11 0.786 4 

2. Pricing green products at a reasonable level 3.67 0.854 6 

3. Green promotion 3.51 0.891 7 

4. Green image/branding 3.80 0.823 5 

5. Education/training about environment within company 3.11 1.038 9 

6. Community campaigns related to the environment 2.87 1.315 10 

7. Using green materials in the selling process (such as recycled 

bags, paper…) 

4.32 0.692 3 

8. Eco-friendly distribution/transport 3.24 0.931 8 

9. Growing supply of green products 4.51 0.587 2 

10. Avoiding printed materials as much as possible in support of 

electronic marketing 

4.75 0.511 1 

11. Disposing of waste in a responsible manner (for example, to 

dispose plastic in trash can for plastic…) 

2.46 1.952 11 

12. Pursuit of getting an official sustainability certification 2.31 2.261 12 

Source: Author’s work 

 

 

5. Conclusion 

 

The implementation of green supply chain practices in companies is not just a sustainability 

initiative; it is a strategic imperative that aligns environmental responsibility with economic 

efficiency. As organizations increasingly recognize the interconnectedness of business 

operations and environmental impact, adopting GSC practices becomes essential for long-

term success. The main aim in this paper was to reveal the green selling and marketing 

practices which are present within small and medium enterprises in Bosnia and Herzegovina. 

The findings showed that the top three practices were: (1) avoiding printed materials as much 

as possible in support of electronic marketing; (2) growing supply of green products; and (3) 

using green materials in the selling process (for example, green or recycled paper/bags). 

Additionally, the respondents ranked also highly ecologically-friendly/more efficient 

packaging; green image/branding; pricing green products at a reasonable level; and green 

promotion. The contribution of this research paper is to demonstrate that companies through 

adopting green marketing not only contribute to the well-being of the planet but also stand to 

gain various strategic advantages, such as: operational efficiencies; significant cost savings 

(by minimizing waste/energy reduction); meeting the growing demand from eco-conscious 

consumers; enhancing brand reputation; fostering customer loyalty; and achieving long-term 

financial benefits. Furthermore, collaborations with stakeholders, including suppliers, 

customers, and regulatory bodies, are also crucial for the success of green marketing 

initiatives. Creating partnerships with like-minded organizations and engaging in transparent 

communication about sustainability efforts fosters a sense of collective responsibility and 

contributes to a broader societal shift towards environmental stewardships. While challenges 

such as greenwashing and the need for continuous innovation in sustainable practices exist, 

the long-term benefits of green marketing outweigh these concerns. Companies that prioritize 

environmental responsibility not only contribute to the preservation of natural resources but 

also position themselves for resilience in an evolving market landscape. 
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Abstract: In the last few years, the circular economy has received increasing attention 

worldwide as a way to overcome the current model of production and consumption based on 

continuous growth and increased flow of resources. By analyzing different interpretations, 

one can come to the conclusion that there are three common theoretical paradigms of the 

circular economy: minimizing the input of raw materials and the output of waste materials 

from the economic system; retaining the value of resources as long as possible within the 

economic system; and the return (reintegration) of the product into the economic system after 

reaching the end of its life. The basic principles of the circular economy are based on the idea 

that all flows of raw materials, materials and products after use can be reintegrated into the 

life cycle, where they become a source of resources for new products and services. The 

circular economy is seen as a new business model that is expected to lead to more sustainable 

development and a harmonious society. Overall, the circular economy brings many benefits in 

terms of sustainability, economic growth, innovation and social benefits. In addition, the 

adoption of circular economy principles can lead to a significant increase in employment and 

productivity. In addition to the aforementioned advantages of the circular economy, it should 

be mentioned that there are also critical reviews that question the possibilities of developing 

circular material flows in their theoretical, practical and ideological foundations, as well as in 

terms of social and environmental impacts. The mentioned doubts encourage the need to 

analyze examples of undertaken activities that are in accordance with the principles of the 

circular economy, as well as to consider their impact on environmental, social and 

management factors, which are increasingly at the center of corporate and investment 

decisions.  

Key Words: circular economy, principles, implementation, resources, environment, 

sustainable development 

 

INTRODUCTION 

 

Economic and population growth has increased the demand for materials worldwide. 

Developed countries did not face the limitations of natural resources in the initial stage of 

industrial development, so neoclassical economics was the leading concept in these countries, 

and the negative consequences indicate that it is no longer adequate for the world in the near 

future. Globally, the use of natural resources has been continuously increasing for many 

years. The consumption of primary material has more than doubled in the last 30 years, from 

some 36 billion tons per year in 1980 to about 78 billion tons in 2011 (SERI/WU, 2014). By 

2050, if consumption patterns remain the same, an increased global population of 10 billion 

people will use more than 140 billion tons of minerals, ores, fossil fuels and biomass annually 

(UNEP, 2011). This unabated desire for resources has created multiple environmental  
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impacts, including air and water pollution, threats to biodiversity, and greenhouse gas 

emissions that contribute to climate change. According to the International Panel on 

Resources (Oberle et al., 2019), resource extraction and processing account for 90 percent of 

global biodiversity loss and water stress impacts and half of total greenhouse emissions, 

excluding those related to land use. Therefore, climate change mitigation, biodiversity 

conservation and sustainable use of natural resources are closely linked by numerous 

interdependencies. 

The necessary paradigm shift towards more efficient use of resources requires the support of 

research and development, industry and policy makers. During the last decade, more and 

more attention has been paid to the new concept and development model of the circular 

economy, with the aim of providing a better alternative to the dominant model of economic 

development. The circular economy modifies these systems by reducing pressure on natural 

resources and moving towards circular processes, or a cycle of inputs and outputs, within the 

system. The circular economy is seen as a new business model that is expected to lead to 

more sustainable development and a harmonious society (Geng & Doberstein, 2008). 

Globally, companies and governments are adopting circular economy principles as a path to 

resource efficiency in the face of rising material prices and climate change. In a circular 

economy, products and processes are redesigned to maximize the value of resources 

throughout the economy with the ambition to decouple economic growth and resource use. 

Studies have shown that the application of circular economy principles leads to the 

improvement of the country's economic position, which is why it should become a priority in 

the country's various national strategies (educational, industrial, etc.) and economic policies 

(Mitrović & Manić, 2020). 

 

The Chinese government, through CE, aims to sustain economic growth while improving 

environmental quality and maintaining social progress (UNEP, 2016). The European 

Commission adopted its CE Package, which includes legislative proposals to stimulate 

Europe's transition to CE, in order to increase competitiveness for sustainable economic 

growth and jobs (European Commission, 2015) by adopting the EU Action Plan for the 

Circular Economy at the end of 2015,  and then by adopting the so-called Circular Economy 

Package (CEP) in the 2018, the European Commission set very ambitious goals for the 

member states in terms of municipal and packaging waste recycling, landfilling, source 

separation systems, extended producer responsibility and food waste management. The 

assessments of the European Commission, as well as independent researchers, are that 

interventions in accordance with these legislative instruments could produce positive effects, 

both on the economy and employment, as well as in terms of environmental protection and 

improvement. 

 

Today, after more than fifteen years of research, CE is a widespread concept in the literature, 

involving both companies and policy makers, mainly in Europe and China. In the past decade, 

South Korea, Japan and the United States have started research programs to promote the 

circular economy by encouraging remanufacturing and reuse. However, scientific literature on 

the development of practical strategies for its implementation at the global level is still scarce, 

and conceptual discussions and the development of practical strategies for its implementation 

are still emerging. At the end of 2012, the European Commission published the "Manifesto 

for a Resoursce-Efficinet Europe" which clearly emphasizes the need for a transition to a 

regenerative circular economy model "in a world of growing pressure on natural resources 

and the environment, the European Union has no choice but to start the transition towards a 

resource-efficient and ultimately regenerative model of the circular economy", among other  
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things, this document says. The Manifesto stated that future jobs and competitiveness depend 

on the ability of countries to obtain more added value and to achieve overall decoupling 

through a systemic change in the use and recovery of resources in the economy. Within the 

EU, for more than a decade, business has been stimulated that recovers raw materials from 

recycled products and keeps those resources longer in regional production-consumption 

chains, which implies greater control of this region over the supply of key materials and less 

dependence on the region's (unstable) policy regarding production of raw materials. 

 

PRINCIPLES OF CIRCULAR ECONOMY 

 

Although conceptual discussions and the development of practical strategies for CE 

implementation are still emerging, the goals and principles of CE must be better considered 

and turned into actions, that is, it is necessary to connect the theoretical goals of CE within the 

framework of sustainable development with practical implementation strategies. 

When talking about principles, in the literature (Ghisellini et al., 2016, EMF, 2017) one often 

comes across three basic ones on which the circular economy is based, namely the following 

principles: 

1) minimization of input of raw materials and output of waste - detection and elimination of 

negative externalities of economic activity that cause damage to human health and natural 

systems. This includes the release of toxic substances, greenhouse gas emissions, air, land and 

water pollution, traffic congestion. 

2) retaining the value of the resource as long as possible within the system - designing for 

reuse, remanufacturing and recycling so that components and materials circulate and 

contribute to the economy. 

3) restoration of natural systems - the circular economy increases natural capital by 

stimulating the flow of nutrients within the system and creating conditions for regeneration, 

e.g. of land. 

 

The basic principles of the circular economy are based on the idea that all flows of raw 

materials, materials and products after use can be reintegrated into the life cycle, where they 

become a source of resources for new products and services. In short, CE principles promote 

the minimization or elimination of waste and pollution, the maximization of the use of 

products and materials, and the regeneration of natural systems. 

The first principle includes the detection and elimination of unwanted effects by looking at 

the planning, design and production processes. According to the first principle, it is necessary 

to preserve and improve natural capital by controlling limited supplies and balancing the 

flows of renewable resources. When resources are needed, the circular system chooses them 

wisely and chooses technologies and processes that use renewable or better-performing 

resources, where possible. While the replacement of primary materials with secondary ones 

can offer part of the solution, recycling is not the final and at the same time attractive solution, 

given that its processes are energy intensive and mostly involve the degradation of materials. 

All this leads to an increase in the demand for primary materials. The circular economy goes 

beyond recycling, because it is based on a renewable industrial system that leads to the 

elimination of waste. The goal is not only to improve the life cycle and use of the product 

itself, but also to minimize energy consumption. The essence of this principle is the creation 

of products and processes that, by their nature, have the least possible negative impact on the 

environment and minimal consumption of non-renewable natural resources. 
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According to the second principle, the circular economy optimizes the use of resources by 

circulating products, components and materials in the highest utilization at all times in both 

technical and biological cycles. Resource life extension strategies include multiple aspects: 

reuse, recycling, remanufacturing, servicing, repair, waste-to-energy, product longevity 

approaches and substance cascading (ie transformation of materials through different use 

phases). Circular systems use tighter inner loops (eg maintenance rather than recycling) 

whenever possible, thus preserving more embodied energy and other values. These systems 

also maximize the number of consecutive cycles and/or the time spent in each cycle, 

extending product life and optimizing reuse. Sharing in turn increases product usage. Circular 

systems also encourage biological nutrients to safely re-enter the biosphere so that 

decomposition becomes valuable raw material for a new cycle. In the biological cycle, 

products are designed with the intention of being consumed or metabolized in the economy 

and regenerate new resource value (Fig. 1). 

 

 
 Fig. 1. Principles of circular economy (EMF, 2013; Braungart & McDonough, 2009)

 
 

 

The third principle is to encourage system efficiency by detecting and designing negative 

externalities. This includes reducing damage to systems and areas such as food, mobility, 

shelter, education, health and entertainment, as well as managing externalities such as land 

use, air, water and noise pollution, and the release of toxic substances. 
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The second division into four CE principles indicates resource depletion and material 

valuation in the industrial sector (De los Rios & Charnley, 2017) and includes: 

1) Optimizing the use of resources and energy during the life cycle, 

2) Maintenance and use of products and components for longer periods, 

3) Systematic circulation of materials as many times as possible through cascading uses, 

i 

4) The use of clean materials to improve the quality of use after the end of the product's 

life. 

 

The implementation of these principles is only possible if the product is designed and 

optimized for circularity and if it can be disassembled and reused. Different types of product 

cycles take place in the circular economy. Some loops include companies maintaining the 

economic value of tangible assets throughout their life cycle, avoiding products ending up in 

landfills as long as possible; some others involve adopting resources that can be reintegrated 

into nature or fed into another supply chain. 

 

The three basic principles of the circular economy described at the beginning of this chapter 

can be translated into six potential business activities (Table 1): Regenerate, Share, Optimise, 

Loop, Virtualise, and Exchange, called the ReSOLVE framework (developed by the 

EllenMacArthur Foundation). The mentioned directions of business activities increase the 

utilization of physical resources, extend their lifespan, while replacing limited resources with 

renewable ones. 

 

Table 1. ReSOLVE framework summarizing circular economy activities

 
Source: Growth within: a circular economy vision for a competitive Europe (2015). Ellen MacArthur 

Foundation. 
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No matter how you define the basic principles of the circular economy, the bottom line is that 

this concept enables reaching higher environmental standards and reducing the negative 

impact of economic activities using natural resources. The circular economy introduces into 

business practice an emphasis on the reuse of products, components and materials, re-

production, renovation, repair and upgrading, as well as the use of renewable energy: solar 

energy, wind, biomass and waste, in the entire product value chain. 

 

R-STRATEGIES OF THE CIRCULAR ECONOMY 

 

Different approaches, known as circularity R-strategies, have been developed to achieve 

lower consumption of resources and materials and reduce waste production, and make the 

economy more circular. In the circular economy literature, a distinction is made between 

different options for circularity, which are described as 3R/4R and more complex options for 

circularity such as e.g. 9R/10R strategy. In the literature, the basic principles on which the 

circular economy is based are most often described as "3R" - Reduction, recycling and reuse 

(Fig. 2). 

 

 
Fig. 2. “3R” principles of circular economy 

 

The first "R" principle - the principle of reduction aims to minimize the intake of primary 

energy, raw materials and waste through the improvement of efficiency in production (so-

called eco-efficiency) and consumption processes, e.g. introduction of better technologies, i.e. 

more compact and lighter products, simplified packaging, more efficient household 

appliances, simpler way of life, etc. In short, this principle refers to the reduction of the 

use/extraction of new resources from nature in circular economy models. Inadequate product 

design can lead to the accumulation of waste and pollution, therefore design should play a 

major role in the production of products that will allow them to be reused in the production of 

new products at the end of their life, thus minimizing waste and pollution. 

The second "R" principle - the principle of reuse refers to any operation by which products or 

components that are not waste are reused for the same purpose for which they were intended. 

Product reuse is very attractive in terms of environmental benefits because it requires fewer 

resources, less energy and less labor, compared to the production of new products from virgin 

materials (Castellani et al., 2015) or even recycling or disposal. Castellani et al. (2015) 

showed that the reuse of products avoids the emission of harmful substances as well as many 

other environmental impacts in the case of different items (clothing, books, furniture, glass, 

sideboards), using the LCA approach. 
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The third "R" principle - the principle of recycling refers to "any recovery operation by which 

waste materials are reprocessed into products, materials or substances, whether for original or 

other purposes." This includes the reprocessing of organic material, but does not include 

energy recovery and reprocessing into materials to be used as fuel or for landfill operations” 

(EU, 2008). Waste recycling offers the possibility to use still usable resources and reduce the 

amount of waste that needs to be treated and/or/disposed of, thus also reducing the impact on 

the environment. However, if a company or society is able to recycle all its waste, it may not 

be interested in reducing the amount of waste. Although the circular economy is often 

identified with the principle of recycling, it must be underlined that this may be the least 

sustainable solution compared to other CE principles (reduce and reuse) in terms of resource 

efficiency and profitability. Some waste materials can be recycled up to a certain point or 

even they cannot be recycled at all. For example, cellulosic fibers can be recycled 4-6 times, 

unlike metals which can be recycled indefinitely (Reh, 2013), while some types of plastic 

waste cannot be recycled at all due to the presence of contaminants such as ink and metals 

(Prendeville et al., 2014). Finally, reuse, repair and remanufacturing have a local or regional 

dimension and can avoid or reduce packaging, transport and transaction costs through the 

maintenance of ownership, while recycling has a global dimension and works on the 

“principle of industrial production. Processing materials through recycling makes sense, 

especially when the product can no longer be used and there are recovery materials in it. 

These three principles, with some modifications, are also included in the waste hierarchy of 

the European Waste Directive 2008/98/EC. 

 

In other words, the "3R" principles are focused on the fact that waste will be recycled and 

returned to the production process of a new product in the circular economy. Based on the 

above, we can conclude that recycling plays a key role in the circular economy, because it 

depends on how much waste will be used as a resource in the production of new products. 

However, this R strategy does not guarantee the ability to ensure a focus on the entire life 

cycle, ie. continuous focus on product life cycle stages. The concept of a circular economy is 

presented through the minimization of resources, not only raw materials, but also others such 

as water and energy. The circular economy starts in product design, because the manufacturer 

should design the product while minimizing the use of resources, and then after the product 

ceases to be used for its primary function, the manufacturer uses that product or its parts in 

another function. At this stage, recycling is only one option. Product repair or product 

repurposing is the first priority, then recycling comes as the next stage. Through a different 

product design, the manufacturer saves material, makes the product easy to disassemble and 

repair, or use it as a material that can be easily recycled. 

 

Institutions such as the EMF have helped to standardize the understanding of the circular 

economy through the 4/R principles (Redesign, Redistribute, Reuse and Recycle), i.e. 

redesign, redistribution, reuse and recycling (EMF, 2014). Later, the concept of circular 

economy developed to include at least the 6Rs. This approach includes the addition of 

Recover, Redesign and Remanufacturing from the previous 3R methodology. However, in 

recent years the R methodology has been further developed. For example, Potting et al. (2017) 

present additional 4Rs, resulting in a total of 10Rs (some authors refer to this extended R 

strategy as 9Rs). In this model, a higher level of circularity has a more positive impact on the 

environment (Fig. 3). 
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Fig. 3. 9R model strategije cirkularne ekonomije (Potting et al., 2017) 

 

A common feature of these sets of R-words is that the different R-strategies are considered 

hierarchical, with strategies related to the prevention of the use of materials and waste 

considered more desirable (e.g. discard, reduce) and strategies related to waste treatment as 

least desirable (e.g. recycle, recovery). Although less attractive than other superior strategies 

(i.e. R > 8), (Recycle is energy intensive, and not free from environmental impact), Recycle 

remains the most prominent strategy worldwide (Potting et al., 2017). For example, the EU 

defined a target for recycling 65% of MSW by 2030 (EC, 2015), similar to a previous 

construction/demolition-waste target (Directive 2008/98/EC). China, Korea and Japan have 

variable targets (from 80% to 95%) for recycling automotive products (Wang and Chen, 

2013). Potting et al. (2017) defines Recovery as incineration of material with energy recovery. 

More broadly, Recovery refers to waste that is not recycled, but that is used as a source of 

energy or valuable biochemical compounds. The downside is that incineration destroys 

materials/products forever and encourages material wastefulness. Extend lifespan of products 

and its parts (R3–R7) devises strategies to retain finished goods and their parts in the 

economy for longer, while maintaining or improving their value (Morseletto, 2020). Reuse 

can be defined as the second or further use (by another user/owner) of a product that is still in 

good condition and manages to fulfill its original function. R0–R2 are closely connected to 

design. Rejection (R0) implies the suspension of production of products that have a harmful  
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effect on the environment. Rethinking (thinking) implies more efficient use of products, i.e. 

improvement of environmental performance (reduction of emissions, toxicity and other 

negative effects on the environment). The principle of reduction refers to the use of less 

material per unit of product (through design). The material should remain in circulation as 

long as possible, and preferably maintain the same level of quality and usability. 

According to the 9R strategy, the transition to a circular economy requires companies to 

rethink not only the use of resources, but also redesign and adopt new business models based 

on dematerialization, longevity, renewal, remanufacturing, capacity sharing and increased 

reuse and recycling. This requires the use of appropriate tools and indicators that allow 

measuring the level of application of CE principles and justifying actions aimed at ensuring 

the transition from a linear to a circular economy. Smarter product manufacturing and use, for 

example by product sharing, are generally preferred over extending the lifetime of products, 

because this product being used for the same product function or more users being served by 

one product (strategy with high circularity). Lifetime extension is the next option and is 

followed by recycling of materials through recovery. 

 

A circular economy is considered to require a combination of all these strategies for 

successful resource and waste management. The procedure and theory of the circular 

economy may sound simple in theory, but in practice it is much more difficult to implement. 

However, many international companies are slowly but surely turning to the circular economy 

because it is considered one of the key strategies for competitiveness in the future. 

 

IMPLEMENTATION OF THE CIRCULAR ECONOMY 

 

The concept of sustainable development and circular economy have long been present in 

academic literature, but the question is how much they are represented in practice. A common 

characteristic of CE policies of EU countries is the prevention of further environmental 

deterioration and the preservation of scarce resources through the effective use of renewable 

energy and waste management from production and consumption, especially through 

integrated solid waste management. 

The greatest progress in the implementation of the circular economy in the world has so far 

been achieved by the People's Republic of China and the European Union. Today, the CE 

concept is more widely accepted and organizations around the world such as the European 

Commission and the Ellen MacArthur Foundation (EMF) promote certain aspects of it, 

including material design and flow assessment. EMF was founded in 2010 with the aim of 

accelerating the transition to a circular economy. The foundation helped popularize the 

transition to a circular economy with businesses. Since its foundation, the charity has emerged 

as a global thought leader, putting the circular economy on the agenda of decision-makers 

around the world. The Foundation has developed the Circulytics tool, which is the most 

comprehensive circularity measurement tool, designed to help organizations assess how 

prepared and successful they are in moving to a circular economy. More will be said about the 

legislative framework and the development of the concept of circular economy in the EU in a 

separate chapter. 

So far, many different CE studies (case studies, reviews, scientific reports, etc.) have been 

published worldwide. A large number of these studies concern the implementation of CE in 

China. This country appears to be strongly committed to circular economy due to the huge 

environmental, health and social problems presented by its very rapid and continuous pattern 

of economic development (Zhijun & Nailing, 2007; Geng and Doberstein, 2008; Geng et al., 

2012). The European Union and China share the acceptance of the ecological minimum and  
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the circular economy as a new model of resource management, and "in both regions the 

circular economy is presented as a form of ecological modernization, the idea that conflicting 

understandings between economy and ecology can be overcome through technological and 

social innovation" (Mcdowall et al., 2017). 

China was the first key Asian economic player to formally introduce a CE policy at the 

national level as a concept of cleaner production. With the world's largest population and 

consistently rapid rates of economic growth, China faces the choice of whether to move 

towards a more sustainable development path. In China, the concept of CE was popularized in 

the 1990s in response to economic growth and the limitations of natural resources, i.e. the 

resulting environmental impacts. Faced with pressures from stakeholders, mainly NGOs, 

China sought a balance between scientific evidence in favor of circular economy and related 

policy issues in order for national development to be successful (Geng et al., 2013). China 

faces major environmental challenges due to its large scale and rapid industrialization and 

urbanization combined with a lack of strong environmental regulations and oversight 

(Heshmati, 2017). China's special environmental circumstances have led the government to 

spare no effort to push CE as an economic development strategy to the national level and full-

scale practice to alleviate environmental challenges. Discussing the development of CE in 

China, Geng and Doberstein (2008) describe measures being implemented for its long-term 

promotion. This includes formulating goals, laws, policies and incentives for China to 

leapfrog its way from current environmentally damaging development to a more sustainable 

path. It is important to note that China has been proactive in implementing the circular 

economy at three levels, micro, meso and macro, and has become an experimental laboratory 

for the whole world (Geng et al., 2016). China's Circular Economy Promotion Law was 

passed in 2009 and focuses on the 3Rs (reduce, reuse and recycle) and a range of resources 

(water, energy, raw minerals, etc.). The Circular Economy Development Strategy and the 

Five-Year Action Plan (2010-2015) for China's economic and social development were soon 

adopted, promoting the continuous implementation of CE in industrial sectors. In this plan, 

the priority is to shift from the resource (primarily energy and water) efficiency of heavy 

industry to the recycling of metals and minerals and the remanufacturing of products, 

especially the exchange of materials between companies (Su et al., 2013). This is closely 

related to the upgrading and reorganization of China's industry to increase competitiveness, as 

well as its broader development strategy. However, research conducted by Yu et al. (2008) on 

electrical and electronic equipment manufacturing firms showed little evidence of eco-design 

in their products. 

The evolutionary process of the circular economy in China, from the introduction of the 

concept and relevant national decision-making actions to the nationwide demonstration of the 

system, took only about 6 years, with the strong encouragement of politicians and the urgent 

need to deal with environmental pollution and serious shortages of natural resources. The 

circular economy in China is now actively implemented at three levels: enterprises, eco-

industrial parks and regions (Yong, R., 2007). A system of "Circular Economy Assessment 

Indicators" has been established to assess progress at the provincial, municipal and business 

level towards energy consumption, recycling and reuse of resources, pollution and social 

development. Circular economy offices have been established at local level to provide advice 

to businesses and citizens. Several fiscal measures were introduced to encourage the use of 

recycled products and the development of industrial symbiosis (CGDD, 2014). 

The strict implementation of a set of energy-saving and pollution-reducing policies in China 

today will certainly create a favorable environment for the development of a circular 

economy. In 2017, the "Leading Action Plan for Circular Development" emphasized the 

possibilities for the integration of circular economy principles in the product design phase and  
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for the development of new circular economy business models. Chinese cities can enable 

large-scale experimentation and scaling up of the circular economy in areas such as e-mobility 

and car sharing, infrastructure and housing development, food and nutrition, textiles and 

fashion (Ekins et al., 2019). 

 

Japan is considered a leader in supporting the development of the circular economy. However, 

over the past half century, Japan's environmental performance has fluctuated drastically. 

During the rapid industrialization of the 1950s and 1960s, Tokyo became synonymous with 

polluted air. From the 1970s to the first decade of the 2000s, Japan aggressively fought air 

and water pollution, increased energy efficiency after the oil shocks of the 1970s, took the 

lead in LED lighting, solar panels, and adopted other clean technologies (Noble, 2021). Japan 

has one of the lowest recycling rates among OECD countries, mainly because recycling is too 

expensive depending on the type of waste (eg, under the e-waste management law, the 

customer is responsible for recycling costs) (Herrador, et al., 2022). Municipalities with 

excess incineration capacity may choose to incinerate recycled materials to maintain constant 

temperatures, which of course results in reduced recycling rates. Otherwise, Japan is unique in 

that it has very high incineration rates and relatively low recycling rates. Japan traditionally 

incinerates approximately 75% of its waste, while OECD countries incinerate approximately 

25% (Kinnaman & Yamamoto, 2023). 

In recent years, Japan's approach to development has been based on several laws, including 

circular economy, resource efficiency, waste, and several sectoral laws. Japan has 

implemented CE since 1991 with the Law on the Efficient Use of Recycling Materials (IES, 

2015). The "Fundamental Law for the Establishment of a Recycling-Based Society", which 

came into effect in 2002, provides quantitative targets for recycling and the long-term 

dematerialization of Japanese society (Van Berkel et al., 2009). Therefore, Japan has been 

trying to achieve a circular economy for much longer than anyone else, and these initiatives 

are driven by a number of factors (IES, 2015): 

1) it has a high population density and limited space for landfills, partly due to the volcanic 

and mountainous terrain; this forced the Japanese to find alternatives to waste disposal as 

early as the 1950s and to move away from incineration in the 1990s, following concerns about 

dioxins (which can disrupt hormones, damage the immune system, cause reproductive and 

developmental problems and cancer); 

2) Japan is a large industrial producer, but has very limited domestic metal and mineral 

resources, which makes processing and recycling attractive; it is hard to underestimate the 

importance of access to raw materials in Japan for circular economy public policy; and 

3) Japanese business culture emphasizes cooperation; the result is a comprehensive approach 

to both measurement and action. 

When it comes to the actual functioning of the circular economy in Japan, comprehensiveness 

and cooperation are at the heart of the Japanese system. The public plays a role by separating 

recyclable materials, paying recycling fees directly, and holding companies accountable when 

necessary.
2
 Manufacturers are doing their part by using more recycled materials and 

producing longer-lasting products that are easier to repair and recycle. 

These policies set the direction and goals and are complemented by numerous supporting 

policies, measures and approaches (eg top program, eco-cities, 3R awards, green public 

                                                           
2
 Waste collection is fully tailored to consumers, and the collection system for old appliances for recycling is 

comprehensive and easy to use. Traders pick up old devices either in the store or upon delivery of a new device. 

For old IT equipment, local authorities can ask the manufacturer to collect it from their doorstep, or it can be 

taken to any post office to be returned to them. This is routine throughout Japan, making it well understood and 

widely used. 
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procurement, etc.). The emphasis is on "eco-concept" (where products are designed to reduce 

the use of resources in production, repair and maintenance), the focus is on replacing non-

renewable resources with renewable resources, preference for local consumption, cyclic reuse 

of biomass and revitalization of local communities. Cooperation between interested parties 

such as local communities, non-governmental organizations and companies is also 

emphasized (CGDD, 2014). Regarding the flow of the new environmental protection policy 

(2015), it is worth noting that climate change is a priority within the recirculation of waste 

into energy and resources. The 3R principle served as the foundation for the Framework Law 

on Resource Circulation. 

 

South Korea is a resource-poor country and is heavily dependent on imported minerals, 

which are essential for its economy and emerging industries. The nation imports 98% of fossil 

fuel to meet its fossil fuel energy needs (EIA, 2018). Responding to these challenges and 

concerns, Korea is moving towards a sustainable circular economy and achieving greater 

resource security. Like Japan, South Korea has traditionally struggled with waste and a lack 

of landfills. The government has taken a number of steps to address these issues to adopt 

sustainable waste management and resource circulation methods. Among other things, the 

Government has adopted a food waste reduction policy that contains various food waste 

reduction programs, a food-to-energy policy, the use of food waste for animal feed and 

compost, and bans on direct disposal of food waste in landfills (Bicket et al., 2014). Also in 

2010, the South Korean government introduced a volume-based food waste fee system. 

Municipalities can choose between three payment methods. First, there are paid standard 

plastic bags. Second, affixing paid stickers to waste bins (which are not emptied without 

stickers). The third involves a high-tech solution: managing food waste bins with magnetic 

card readers that households must use when disposing of waste. The weight of the waste is 

measured on the scale at the bottom, and the monthly data serves as the basis for charging 

fees to households. In Seoul, the country's capital, there are 6,000 bins equipped with scales 

and radio frequency identification (RFID), which weigh food waste as it is disposed of and 

charge residents using an ID card. According to city officials, the machines have reduced food 

waste in the city by 47,000 tons in six years
3
. The waste collected through the project is 

squeezed in a processing plant to remove moisture, which is used to create biogas and bio oil. 

Dry waste is turned into fertilizer that helps develop the country's urban agriculture industry. 

United States of America (US): Although there is currently no formal circular economy 

policy goal in the US at the federal level, several state and local actions have been taken in 

this area, mostly related to recycling processes. Literature related to the state of CE practice in 

the built environment in the United States is still limited. The largest number of studies refer 

to the CE model in the construction industry, which is considered the world's largest 

consumer of raw materials. For example, in Madison County (Wisconsin) the “Construction 

Recycling Ordinance” requires new construction and remodeling above a certain cost to 

reduce the amount of waste sent to the landfill and has a goal of 70% recycling of concrete 

and scrap steel. Chicago has a "Construction and Demolition (C&D) Waste Recycling 

Ordinance" that sets a 50% recycling goal for all this waste (with the exception of waste 

containing lead, asbestos and other hazardous materials). Contractors are also required to 

control and monitor the total amount of construction waste produced and submit a 'recycling 

compliance form. San Jose (California) has a “Construction, Demolition, Landfill Program” 

that reimburses fees paid by contractors where they can show proper documentation of 

avoided disposal of construction materials (Bicket, 2014; The Delta Institute, 2011). There are 

many organizations, including for-profits, social enterprises, non-profits, and government 

                                                           
3
 https://earth.org/food-waste-south-korea/ 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

181 
 

entities that are currently taking action in America to promote circular economy principles. In 

addition to construction waste, the US has ambitious national goals and initiatives aimed at 

reducing and recovering food waste, but these efforts are voluntary and lack enforcement 

mechanisms (Ryen & Babbitt, 2022). 

In Europe, many countries have implemented CE initiatives, policies and pilot programs. A 

number of European Union countries are leading the way in the application of the circular 

economy, creating models that can serve as an inspiration and example to others. Belgium, 

Germany, Denmark, Finland, the Netherlands and Slovenia can be singled out as indicative 

examples of good practice in the implementation of the circular economy. Already after the 

publication of the report in 2015 entitled "Closing the loop - EU action plan for circular 

economy" many directorates-general were asked to contribute to the initiative, including 

directorates-general for agriculture, for health and food safety, for research and innovation, 

for mobility and transport, and for regional and urban policy (Kovačić et al., 2020). In January 

2018, the European Commission adopted measures known as the "2018 CE Package", and in 

March 2020 a new update of the CE Action Plan was published with a greater emphasis on 

designing sustainable products with new rules for developing markets, such as upcoming 

mobility electronics or consumer rights to repairs (European Commission, 2020). 

Research conducted by the EEA (2019) in 32 countries of the European continent provided 

more than 280 examples of good practice and innovative approaches to support resource 

efficiency and/or circular economy (Fig. 4). Most countries/regions reported initiatives taken 

by public bodies, although a few examples of good practice private initiatives were given. 

Environmental and resource efficiencies have been within the scope of research and 

development (R&D) and innovation funding for a good while, with the circular economy 

having appeared increasingly in recent years. 

Several other countries, such as Sweden, have been successively introducing various incentive 

programs for a long time. They also tried to provide optimal conditions for a gradual and 

effective increase in recycling rates through public education. The policy was successful and 

to the satisfaction of policy makers and environmentalists (Heshmati, 2017). Sweden, 

Germany and several other European countries have succeeded in incorporating green 

political parties into their political systems and decision-making processes that have both 

encouraged and facilitated the transition to a circular economy. However, the circular gap 

report in Sweden (2022) shows that the country is only 3.4% circular – leaving a circular gap 

of more than 96%. This "gap" simply means that the vast majority of the resources Sweden 

uses to meet its needs and wants come from virgin sources. More than 266 million tons of 

resources are channeled into the economy each year, which is almost 25 tons per person – the 

fourth largest in the world, per capita. Domestically, Sweden is marked by some of the 

highest rates of exploitation in the world: the country directs one-third of what it mines into 

construction, to meet strong demand for new housing, and another significant portion into the 

production of products such as pulp and paper, vehicles and machines. Vanhuyse et al. (2022) 

analyzed how different actors in the city of Umeå (Sweden) view the social impacts of the 

circular economy transition in their city and found limited consideration of the negative, 

unintended consequences of CE, low engagement of civil society and citizens in the process. 

The Swedish Foundation for Strategic Environmental Research and the EU Horizon 2020 

program have published their first call for circular economy proposals in 2014. 
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Fig. 4. Reported examples of good practice, by type (EEA, 2019) 

 

An overview of CE performance for the 28 EU member states shows that the Italian system is 

growing at a slower pace than in other countries. However, Italy, as stated in the first Circular 

Economy Report (Circular Economy Network, 2019), compared to the UK, France, Germany 

and Spain, is the highest performer in terms of CE implementation. The report provides an 

overview of the situation in which Italy ranks first in the production and management of 

waste, but also in the 3R sectors (reduction, reuse, recycling). Furthermore, the index of eco-

innovation activity places Italy above the European average, but in second place after 

Germany and in third place compared to other major economies (De Pascale et al., 2021). 

The Netherlands is one of the pioneer countries in the application of the circular economy 

(Van Buren et al., 2016). In 2012, the government made the circular economy a central 

policy. In 2016, the goal of reducing primary energy consumption by up to 50% by 2030 was 

set. A key element in achieving the goals is the creation of a new management approach 

called "Green Jobs". The government implements green agreements primarily in sectors with 

large emissions of greenhouse gases in order to significantly reduce emissions in those 

sectors. These are mainly sectors whose GHG emissions account for up to 75% of total 

emissions and are classified as priority (Wilts & Berg, 2017). They have successfully 

implemented a number of initiatives such as the "Plastic Pact" aimed at reducing the use of 

plastic and encouraging recycling. The Netherlands has adopted a strategy that promotes the 

transition to a circular economy ("Transition to a Circular Economy"), which is based on 

directing economic activities towards sustainable practices by encouraging innovation, 

cooperation and changing mentality (EIONET, 2022). 

As early as 2002, as one of the economic goals, Germany adopted the separation of economic 

growth from the use of materials, while in 2012 it adopted a statute (German Resource 

Efficiency Program - ProgRess) which promotes circular economy and circular use of 

materials (Mazur-Wierzbicka, 2021). Since then, the German Bundestag has asked the federal 

government to report to the Bundestag every four years on the development of resource 

efficiency in Germany. In 2016, the document German Resource Efficiency Program II:  
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Program for the Sustainable Use and Conservation of Natural Resources was published, while 

in 2019 the new Packaging Act came into force. Germany has earned a lot of money from 

recycling, a large number of people have been employed in CE projects, the uncertainty 

surrounding the import of raw materials is reduced, the emission of greenhouse gases is 

reduced, the emission of substances seriously harmful to human health is reduced, etc. 

However, there are major problems between municipal and private waste management 

policies. The collection of all organic waste has not been realized throughout the country, and 

a lot of waste is still burned (Mohajan, 2021). 

Finland is one of the leading countries in the world that actively promotes and applies the 

concept of circular economy in order to achieve a more sustainable and responsible approach 

to economic development. Through innovative strategies, technologies and policies, Finland 

strives to reduce its environmental footprint, optimize the use of resources and create 

sustainable practices in production and consumption. In this way, it achieved high recycling 

rates thanks to modern waste sorting infrastructure and innovative recycling processes. 

Finland stands out as an example of a country that takes the concept of circular economy 

seriously and actively applies it in all aspects of its economy. However, the interpretation of 

the circular economy based on recycling is still more dominant than the development and 

implementation of strategies for circular product design, dematerialization of society and the 

development of service-based business models (Hosseinian et al., 2021). Education programs, 

awareness campaigns and public initiatives promote changes in consumer habits and 

encourage citizens to consume responsibly (EIONET, 2022). 

Denmark has also made significant progress in applying the circular economy. The adopted 

Circular Economy Strategy and Action Plan covers a wide range of sectors, including 

manufacturing, construction, food industry and energy. One of the key components of the 

circular economy in Denmark is the emphasis on sustainable product design to create products 

that are more durable, easier to repair and recyclable. Improved recycling technologies, 

innovations in materials production and more energy efficient practices are key elements of 

sustainable economic growth. Through the application of the circular economy, Denmark not 

only reduces its environmental footprint and the amount of waste, but also creates new 

business opportunities, encourages innovation and increases its competitiveness in the global 

market. The national strategy on the sharing economy was launched in October 2017, with the 

aim of giving the sharing economy room to grow in Denmark. The government intends to 

reduce taxes on income generated by the rental of accommodation or cars when the rental is 

done through a platform that ensures the reporting of income to the tax authorities. 

Belgium adopted a national CE strategy entitled "Towards Belgium as a Pioneer in the 

Circular Economy" in 2014. The roadmap contains 21 measures aimed at increasing the 

potential of the circular economy by sharing and repairing products and sustainable waste 

management (Mazur-Wierzbicka, 2021). It has achieved significant results, especially in the 

field of recycling. The country has invested significant efforts in establishing advanced 

systems for waste selection, developing innovative recycling technologies, and promoting 

citizens' awareness of the importance of proper waste management (EIONET, 2022). 

In 2016, Slovenia started a strategic and systemic circular transformation, immediately after 

the publication of the Circular Economy Package, which was adopted by the European 

Commission in 2015. Thus, the cycle of healthy materials was incorporated as one of the 

priorities in the Slovenian development strategy and the Vision for Slovenia in 2050. 

Consequently, this required the development of the Framework Program for the Transition to 

a Green Economy in Slovenia in 2015, as well as the Roadmap to the Circular Economy in 

Slovenia in 2018, with the main goal of guiding Slovenia towards a circular transition. The 

roadmap defines specific national recommendations in four sectors: food systems, value  
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chains based on forest resources, production and mobility. In creating this road map, Slovenia 

managed to take advantage of a big advantage: the "European circular economy package" was 

the initiative of the then Commissioner for the Environment - the Slovenian Dr. Janez 

Potočnik. With him, as part of the Roadmap team, they were involved in the latest debates and 

acquainted with reports and achievements in the field of circular economy, not only from 

Europe, but from all over the world. The road map to the circular economy in Slovenia has set 

the way for Slovenia to become the leader of the circular economy in the region. One of the 

key arguments for the necessity of circular transitions in Slovenia is self-sufficiency in the 

supply of raw materials. Slovenia is in a disadvantageous position in this respect, because on 

average it imports 71% of the raw materials consumed in the country, according to the data 

from the Roadmap to a circular economy in Slovenia. One of the first and most necessary 

steps was the establishment of recycling centers and a system of separate waste collection, 

which in just a few years helped to reduce the amount of landfilled waste, and brought 

Slovenia to the top of Europe in terms of recycling rate. Since 2018, a green public 

procurement system has been mandatory in Slovenia. Compliance with aspects of 

environmental protection in public procurement procedures is mandatory for electricity, food, 

textile products, office paper, televisions, refrigerators, as well as for the construction of 

buildings, roads, lighting, tires, traffic signs, etc. The benefits of the circular economy in 

Slovenia were first realized by large export-oriented companies. There are many examples in 

the automotive industry and the steel industry, then in micro-enterprises in the sector of 

creative industries, and there are more initiatives at the city level than at the state level 

(Ljubljana, Maribor). Below is a brief analysis of the acceptance of the circular economy 

concept in some European countries that are not members of the EU. 

The United Kingdom (UK) government has said that leaving the EU has not changed its 

world-leading environmental ambitions and that it has no intention of weakening current 

environmental protections after the end of the Transition Period
4
. Like many developed 

countries, the UK is striving to reduce its domestic environmental impacts – but a significant 

proportion of these impacts are still present. Extraction and use of materials is not evenly 

distributed across the UK. While most of the material is mined in resource-rich but sparsely 

populated Scotland, Wales and Northern Ireland, the focus of consumption is the country with 

the highest population density, namely England. The first circularity report in the UK shows 

that the top ten industries contributing 45% of the country's material footprint are in four 

sectors: construction, agriculture, manufacturing and processing and services. The nation 

exports far more secondary materials than it imports. By implementing circular economy 

solutions, this country can address systemic inefficiencies, keep materials in use and maintain 

their value at the highest possible level, reducing overall material consumption. The 

interdisciplinary circular economy center for mineral-based building materials aims to 

develop systems for more efficient use and recovery of mineral resources. This will reduce the 

exploitation of construction minerals in the UK by more than half a million tonnes per day 

and reduce the production of 154 million tonnes of mineral waste each year
5
. In the United 

Kingdom, an environmental organization called the Green Alliance has produced one of the 

most detailed studies on CE to date, focusing on economic instruments and feedstock safety. 

The UK's ambition to move to a circular economy is reflected in many of the changes 

required as part of the Circular Economy Package. The revised circular economy legislative 

                                                           
4
 UK, GOV. Circular Economy Package policy statement. Published 30 July 2020. 

https://www.gov.uk/government/publications/circular-economy-package-policy-statement/circular-economy-

package-policy-statement 
5
 https://www.ukri.org/news/circular-economy-centres-to-drive-uk-to-a-sustainable-future/ 
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framework identifies clear steps to reduce waste and establishes an ambitious and credible 

long-term pathway for waste management and recycling. The circular economy package 

aligns with the collective ambition of the nations of the United Kingdom that the move 

towards a circular economy and implementation will ensure that the country's government 

maintains and possibly exceeds environmental standards now that they have left the EU. 

Switzerland, as a country with few raw materials, has been following a circular economy 

approach since the mid-1980s and has managed to close some loops, at least partially. 

According to a report by the Swiss Federal Office for the Environment, in 2018, almost 12 

million of the total 17.5 million tons of demolition materials, including concrete, gravel, sand, 

asphalt and walls, were recycled. More than 5 million tons, primarily of mixed demolition 

material, were not yet in a closed loop. Currently, more than two-thirds (70%) of the total 

amount of waste in Switzerland is recycled. According to data from the Federal Office for the 

Environment, the recycling rate in 2020 for glass was 99%, PET 82%, aluminum 97%, paper 

82%. When it comes to household plastic waste, the challenges of sorting and recycling are 

still great due to the many types of plastics and additives, as well as sometimes significant 

contamination. However, in addition to the high recycling rate, Switzerland is characterized 

by the production of a huge amount of waste, especially municipal waste. There is still a lot to 

be done to get to the circular economy. For example, in the future, a greater proportion of 

textile fibers, construction materials, plastics and biogenic waste could be retained in the 

cycle. Companies have been increasingly taking into account the principles of the circular 

economy for several years. Measured against the total consumption of materials, materials 

collected from waste (known as secondary raw materials) make up only a small share: 14% in 

2019, while the rest comes from domestic extraction or imports. Therefore, a circular 

economy requires additional strategies beyond recycling to reduce material consumption. 

Norway is not a member of the European Union, but has access to trade and other forms of 

relations through the Agreement on the European Economic Area, which also means that 

Norway needs to comply with various EU directives, such as the European Waste Framework 

Directive (2008). Directives and Norwegian legislation impose increasing responsibility on 

the product manufacturer through the extended producer responsibility scheme. This has been 

implemented for numerous large product groups (eg electrical and electronic equipment, 

batteries, packaging, vehicles, tires, etc.) resulting in large waste streams. In Norway, the 

overall level of material recycling in 2017 was around 45%, indicating a huge potential for 

circular economy initiatives. Norway has a mixed economy with state and private ownership 

which provides a solid basis for the growth of Norway's circular economy, which includes 

both private industry and government. On 21 June 2017, the Norwegian government 

presented to the parliament a White Paper on waste policy in the circular economy with an 

emphasis on increasing reuse and recycling. The White Paper also describes Norway's 

strategy to strengthen international commitment to combating marine litter through 

cooperation in the Nordic region, the EU, other regional forums and through the UN. An 

agreement was recently established with the food industry that aims to reduce food waste by 

50% by 2030. The Norwegian Ministry of Climate and Environment has announced that a 

similar type of cooperation will be established with the textile industry. About 651,000 tons of 

waste were processed in biogas and composting plants in 2017, and 56% was used for biogas 

production (SSB 2019). Many national and international circular economy projects have been 

launched in Norway through various funding instruments and include research on various 

smart materials, design solutions, separation processes, carbon capture, legislative factors, 

economic models, social factors, etc. (Karstensen et al., 2020). 

As a member state of the UN and a candidate country for EU membership, Serbia is already 

committed to the concept of circular economy. The circular economy is recognized as an 

important strategic concept for the green transition of the Republic of Serbia, which in recent 
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years has been placed high on the list of priorities for the development of society. However, 

there is still no integral approach, and the environmental protection policy framework needs 

to be strengthened and included in the key elements of economic and sectoral policies. Serbia 

is the first country in the region of the Western Balkans to create a document Roadmap for a 

circular economy, followed by the Circular economy platform for sustainable development in 

Serbia. The definition of the strategic framework for the circular economy in the Republic of 

Serbia began in 2019 with the creation of an ex-ante analysis of the effects of the circular 

economy, which showed that a special public policy document is needed for the area of the 

circular economy. In accordance with the results of the analysis and the Law on the Planning 

System of the Republic of Serbia, the Circular Economy Development Program in the 

Republic of Serbia for the period 2022-2024 was adopted. The European Bank for 

Reconstruction and Development, with the support of the Austrian government and the 

Central European Initiative, launched a program of green vouchers for innovation to 

encourage synergy between scientific and research organizations and the economy. The aim 

of the scheme is to improve the process of introducing innovations in small and medium-sized 

enterprises in the field of green technology and resource efficiency, thus supporting the long-

term competitiveness of the Serbian economy and reducing its impact on climate change. This 

program supports small and medium-sized enterprises in Serbia, and was launched with the 

aim of increasing their innovation capacity in the field of green technologies and resource 

efficiency. Eight projects from various fields were awarded - from precision agriculture, 

through energy and resource efficiency, to waste management, renewable energy sources and 

ecological products. 

Looking at the EU as a whole, we can notice that numerous types of civic engagement are 

emerging in the circular economy. The results of a survey of one study, conducted in 2013 in 

the EU, showed that between 10 and 40 percent of respondents were already engaged in some 

form of circular economy practice (Lee et al., 2017). The types of activities that citizens 

engage in are quite different across Member States: sharing schemes appear to be quite 

widespread in Finland and Latvia, leasing is most popular in Belgium, and buying a processed 

product is by far the most common form of 'alternative' consumption in Germany and the UK. 

Several EU member states have established a monitoring system to track progress in circular 

economy activities. For example, the vision of the German circular economy tracks this goal 

with indicators of total material productivity. The aim of this indicator is to continue the trend 

from 2000-2010, that is, an average annual increase of 1.5% until 2030. 

Govindan and Hasanagić (2018) concluded with their systematic literature review that the 

government is the most critical player in determining the implementation of the circular 

economy in the supply chain domain. In addition, through the implementation of the circular 

economy, governments can support sustainable policies to achieve new means of sustainable 

development and to promote eco-efficiency. So, in addition to potentially positive impacts on 

the environment resulting from less dependence on natural resources, society can be 

positively affected by reducing the poverty rate for those who benefit from this economic 

model (Geng and Doberstein, 2008). 

Globally, a circular economy could help developing countries to develop industry and 

developed countries to increase welfare and reduce vulnerability to resource price shocks – 

but without putting too much pressure on natural resources and violating environmental 

limits. For companies, it offers a sustainable growth model suited to a world of high and 

volatile resource prices. The economic potential is huge - it is estimated that if the EU 

manufacturing sector adopts CE business models, it can save around 630 billion dollars per 

year by 2025 (EMF, 2013). 

The transition to a circular economy can be accelerated by one simple change in public policy 

- adapting the tax system to the principles of sustainability and not taxing renewable resources 
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and human labor. The resulting loss of government revenue could be compensated by taxing 

the consumption of non-renewable resources in the form of materials and energy, as well as 

unwanted waste and emissions (Stahel, 2013). Such a change in taxation would promote and 

reward the circular economy with its low-carbon and resource-intensive local solutions. 

 

CONCLUSION 

 

CE implementation around the world is still in its early stages, mostly focused on recycling 

rather than reuse. Governments, industries and societies around the world are trying to 

respond to the challenges of resource scarcity, environmental impacts or economic benefits or 

a combination thereof. However, much of these attempts lack a systematic approach and 

therefore a circular economy approach is recognized as appropriate and even inevitable. 

Concerns about resource security, ethics and safety, as well as greenhouse gases, have driven 

the CE approach to view materials as assets to be conserved rather than constantly consumed. 

Governments around the world, from the EU to China, Japan and Latin America, are adopting 

circular strategies as part of their environmental action plans. The European Union aims to 

provide a policy framework by ensuring better integration between related policy areas and 

adapting EU financial mechanisms to support circular economy activities. Nevertheless, the 

lack of knowledge and fear of the unknown influenced the fact that the idea of a circular 

economy was slow to gain traction in some countries. Through the analysis of the circular 

economy of individual countries, we can conclude that the development of the circular 

economy is a driving process and cannot be mechanically copied for every country. In China, 

CE is promoted as a top-down national political goal, while in other areas and countries such 

as the European Union, Japan, and the USA, it is a tool for creating bottom-up environmental 

and waste management policies. An integrated circular economy needs the support of a 

security system, which will represent fundamental premises in terms of policy, law and social 

environment. Low public awareness is one of the obstacles to the further development of the 

circular economy, and the lack of technology can be a bottleneck for the development of the 

circular economy. The government should play a leading role in drawing up a macro-

development plan, raising public awareness of the circular economy, establishing a system of 

laws and regulations, encouraging key industries, investing capital and providing technical 

support for the development of the circular economy.  
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Abstract: Sunflower, in terms of production and turnover, is traditionally ranked among the 

leading oilseeds on the international market. The production and circulation of sunflower 

seeds in the world vary depending on numerous factors, which, in addition to supply and 

demand, certainly include general events on the international scene, as well as events on the 

international market of other oilseeds. The current war events in the Black Sea region between 

Ukraine and Russia, the world's leading producers of sunflower seeds for industrial 

processing, caused changed market conditions and had a great impact on fluctuations in 

economic flows, especially on the market of sunflower seeds for industrial processing. 

Therefore, this paper presents the results of the realized scientific research, the main goal of 

which was to use scientific methods to comprehensively analyze and review the 

characteristics and tendencies of the production and market of sunflower seeds on the 

international market in the past twelve-month period, since specific and changed market 

conditions have prevailed on the market. In addition to production, import, export, domestic 

consumption and final stocks of sunflower seeds for industrial processing were analyzed, both 

in summary, in the world, and for individual countries, which play a significant role in the 

state and movement of sunflower seeds for industrial processing on the world market, 

primarily for Ukraine, Russia and European Union member states. 

 

Key Words: sunflower seed production for industrial processing: April 2022 - March 2023, 

sunflower seed market for industrial processing: April 2022 - March 2023, world, Ukraine 

and Russia, European Union 

 

 

1. Introduction 

 

Providing a sufficient amount of food of suitable quality for the increased number of 

inhabitants of the earth has become one of the main problems of mankind. The modern 

development of society has led to an increase in the volume of production in the agricultural 

and food sector, but at the same time it has also caused a lot of environmental pollution. 

Water of good quality, which is safe for human use in nature, is decreasing today, due to 

uncontrolled pollution, and often due to inadequate geological quality of the water at its 

source. Also, there are no reserves of land suitable for agricultural purposes and food  
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production in the world today (Premović T. and Premović J., 2012; Premović T., 2014, 2022a; 

Premović J. et al., 2022). 

It is known that over the years the production and consumption of oilseeds at the world and 

European level has recorded a constant increase and that sunflower is traditionally considered 

one of the leading oilseed crops. The main reason for the production of sunflower seeds is its 

industrial processing and the production of oil from sunflower seeds, which creates several 

useful by-products, primarily cake and meal (Vlahović, 2015; Premović T. et al., 2022; 

Premović T., 2022b). 

 

The multiple and increasingly common application of sunflower seeds, of which the industrial 

processing of seeds into oil with the separation of the residual meal is the most significant, 

caused growing demand and consumption, which led to an increase in the production and 

turnover of sunflower seeds on the world market, as well as its industrial processing. The 

situation and movement on the international market of oilseeds contributed to this, and 

climate change also had an impact, since sunflower is one of the most resistant spring crops 

(Premović J. et al., 2022). 

 

Changed and specific conditions prevail on the global world market of oilseeds today, which 

are significantly influenced by the war events in the Black Sea region, between Ukraine and 

Russia, the world's leading producers of sunflower seeds for industrial processing, which have 

exerted and are exerting a significant influence on variations in economic flows, and 

especially to the market of sunflower seeds for industrial processing. Therefore, by applying 

scientific methods, research was conducted on the state and trends in the world market of 

sunflower seeds in the past twelve-month period, from April 2022 (2021/22. economic year), 

until March 2023 (2022/23. economic year), the results of which are presented in this paper. 

 

 

2. Sunflower seed on the international market under modified conditions 
 

In addition to soybean seeds and rape seeds and peanuts, sunflower seeds are among the most 

important and widespread oilseeds in the world. The seven most important oilseeds in the 

world also include: copra-dried fleshy part of the coconut palm fruit, (oil) palm kernels and 

cotton seeds (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

Table 1 shows the production and distribution of sunflower seeds on the international market 

under changed conditions, in the period from April 2022 (during the 2021/22 economic year) 

to March 2023 (during the 2022/23 economic year) (expressed in millions of metric tons, 

mmt), as well as the total production and distribution of the seven most important oilseeds in 

the world in the observed time period (soybean seeds, rapeseeds, peanuts, sunflower seeds, 

copra-fruits of coconut palms, oil palm kernels and seeds cotton) (also expressed in millions 

of metric tons, mmt) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 
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2.1. Production of sunflower seed on the international market  

 

Analyzing the data shown in Table 1, it can be seen that in the analyzed past one-year time 

interval, from April 2022 (2021/22 economic year) to March 2023 (2022/23 economic year) 

there were variations in values of the realized production of sunflower seeds in the world, 

which was to be expected, considering the specific and changed current market conditions. 

According to the value of the realized production of sunflower seeds in the world, in the past 

analyzed twelve-month interval of time, it always occupied a high third place, among the 

production of the seven most important oilseeds in the world, after the production of soybean 

seeds, which was the leader in terms of the realized value of world production, and after of 

rape seed production, which in the analyzed one-year time period ranked second in the world. 

In the observed past one-year time period (Table 1), the lowest sunflower seed production of 

50.44 mmt in the world was recorded in March 2023 (2022/23 economic year), when the total 

production of the seven most important oilseeds in the world (in which also includes 

sunflower seeds) reached the maximum value, for the observed time interval, of 625.38 mmt, 

while the highest production of sunflower seeds in the past 12 months was achieved in April 

2022 (2021/22 economic year) in the amount of 57.31 mmt (when the total production of the 

seven most important oil plants in the world reached the minimum value, for the observed 

time interval, of 599.21 mmt). 
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Table 1. Production and distribution of sunflower seed on the international market under 

changed conditions, from April 2022 year to March 2023 year (mmt) 

Time period 

Production of 

sunflower seed 

in the world/ 

Total 

production of 

oilseed in the 

world* 

Import of 

sunflower 

seed in the 

world/ 

Total import 

of oilseed in 

the world* 

Sunflower 

seed export 

in the world/ 

Total oilseed  

exports in 

the world* 

Ending stocks 

of sunflower 

seed in the 

world/ 

Total ending 

stocks  of 

oilseed in the 

world* 

 

April 2022** 57.31/599.21 2.17/174.14 2.55/177.68 6.48/106.41 

2021/22*** 57.27/609.21 3.79/179.59 3.91/178.97 7.96/118.33 

March 2023**** 50.44/625.38 5.41/194.84 5.67/199.93 4.32/116.83 

 

 

The position of sunflower seeds achieved in the international 

market of oilseeds 

Notes: 

 

* the seven most 

important 

oilseeds (soybean 

seeds, rapeseeds, 

peanuts, 

sunflower seeds, 

copra-fruits of 

coconut palms, 

oil palm kernels 

and seeds cotton) 

 

** during the 

2021/22 

economic year 

 

*** after the end 

of the 2021/22 

economic year 

 

**** during the 

2022/23 

economic year 

3rd place in the 

world, 

after seed: 

1. soy and 

2. canola 

 

4th place in the 

world, after 

seed: 

1. soy and 

2. canola i 

3. peanut 

 (April 2022, 

2021/22.) 

 

3rd place in 

the world, 

after seed: 

1. soy and 

2. canola 

(March 2023) 

4th place in 

the world, 

after seed: 

1. soy and 

2. canola i 

3. peanut 

 

(April 2022, 

2021/22.) 

 

3rd place in 

the world, 

after seed: 

1. soy and 

2. canola 

(March 2023) 

2nd place in 

the world, 

after seed soy 

(April 2022., 

2021/2022.) 

 

 

4th  place in 

the world, 

after seed: 

1. soy 

2. canola and 

3. peanut 

 

(March 2023) 

*Source: Adapted and developed by the author from data from: www.fas.usda.gov/data/oilseeds-

world-markets-and-trade. 
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In the total production of the seven most important oilseeds in the world (including sunflower 

seeds), which took place in 2021/22. economic year amounted to 609.21 mmt, led by Brazil, 

with 135.31 mmt, followed by the following countries: America, 131.35 mmt, China, 62.32 

mmt, Argentina, 49.67 mmt and India, 40.96 mmt. 

In the total production of the seven most important oilseeds in the world (including sunflower 

seeds), which amounted to 625.38 mmt in March 2023 (2022/23 economic year), the order of 

the main producers of the seven most important oilseeds in the world is largely analogous to 

the order of the main producers of the seven most important oilseeds in the world in the 

2021/22. economic year, with certain minor corrections in the achieved production of the 

seven most important oilseeds in the world, among the world leaders. In March 2023 

(2022/23 economic year), the total production of the seven most important oilseeds in the 

world was led by Brazil, with 159.28 mmt, followed by the following countries: America, 

125.96 mmt, China, 67.88 mmt, India, 41.44 mmt and Argentina, 32.42 mmt.  

The total production of the seven most important oilseeds in the world in the past 12 months, 

from April 2022 to March 2023, recorded permanent growth, varying in the value interval 

from 599.21 mmt (April 2022) to 625.38 mmt (March 2023). The largest increase in the total 

production of the seven most important oilseeds in the world in the observed past one-year 

period was recorded in Brazil, while the largest decrease in the total production of the seven 

most important oilseeds in the world was recorded in Argentina 

(www.fas.usda.gov/data/oilseeds-world - markets-and-trade). 

 

While in the previous almost five-year observed time period, from the economic 2017/18. 

until April 2022 (economic year 2021/22), the production of sunflower seeds in the world 

recorded permanent growth (Premović J. et al., 2022), during the past 12 months, from April 

2022 (2021/22 economic year) until March 2023 (2022/23 economic year), sunflower seed 

production was reduced, so that the minimum sunflower seed production was reached in 

March 2023, in the amount of 50.44 mmt, which probably arose as a result of the changed and 

specific market conditions prevailing in the world due to the war conflicts in the Black Sea 

region between Ukraine and Russia (www.fas.usda.gov/data/oilseeds-world- markets-and-

trade). 

The minimum production of the seven most important oilseeds in the world (including 

sunflower seeds) in the observed period from April 2022 to March 2023 in the amount of 

599.21 mmt was realized in April 2022 (2021/22 economic year) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

According to the data of previously conducted research, for the examined period until April 

2022, (Premović J. et al., 2022), the largest contribution in the world production of the seven 

leading oilseeds in the world in April 2022 (2021/22 economic year) was given by America, 

with 130.59 mmt, followed by Brazil, with 130.26 mmt. In the world production of the seven 

leading oilseeds in the world in April 2022 (the 2021/22 economic year), China (with 62.08 

mmt), Argentina (with 48.53 mmt) and India (with 41.75 mmt) followed.  

Data on sunflower seed production in the most important sunflower seed producing countries 

in the world in the past one-year period, from April 2022, 2021/22. economic year, until 

March 2023, 2022/23. economic year, expressed in thousands of mt, were taken from the 

Report of the Foreign Agricultural Service, US Department of Agriculture, from April 2023, 

were adjusted and are shown in Table 2, which follows (www.fas.usda.gov/data/ oilseeds-

world-markets-and-trade). 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

196 
 

 

Table 2. Production of sunflower seed: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 
 

After the production of sunflower seeds in April 2022 (during the 2021/22 economic year) 

and after the end of the past 2021/22. economic years, Ukraine led the way, with 17.500.000 t, 

so that in April 2023, during the 2022/23. economic years, the (multi-year) primacy was taken 

over by Russia. Analyzing the longer past period of time, from 2007/08. economic year until 

April 2023 (during the 2022/23 economic year) by production of sunflower seeds in the 

world, Russia was also in the lead in 2007/08. economic years (with the realized production 

of sunflower seeds of 5.650.000 t) and 2008/09. economic year (with the realized production 

of sunflower seeds of 7.350.000 t). The current war conflicts on the territory of Ukraine 

prevented the uninterrupted production of sunflower seeds, which, therefore, in the analyzed 

past 12 months in Ukraine, as expected, recorded a decline (Table 2). 

In Russia, the production of sunflower seeds in the observed past twelve-month time interval, 

from April 2022 (during the 2021/22 economic year) to March 2023 (during the 2022/23 

economic year), varied in the value interval of 15.572 thousands mt (in April 2022 and at the 

end of the 2021/22 economic year) to 16.254 thousands mt (in March 2023, during the 

2022/23 economic year). In the third place in the world for the production of sunflower seeds, 

in the observed time interval, the member states of the European Union stand out in which a 

record 10.432 thousands mt was achieved in April 2022 (during the 2021/22 economic year). 

The minimum production of sunflower seeds in the observed period in the member states of 

the European Union was achieved in March 2023, during the 2022/23. economic year, when it 

amounted to 9.287 thousands mt (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

In Argentina, the fourth largest producer of sunflower seeds in the world and in Turkey, the 

fifth largest producer of sunflower seeds in the last one-year time period observed, from April 

2022, during the 2021/22. economic years, until March 2023, during the 2022/23. economic 

year, sunflower seed production ranged in the following value intervals: from 3.350 thousands 

mt (April 2022) to 4.050 thousands mt (after the end of the 2021/22 economic year), in 

Argentina and from 1.750 thousands mt (April 2022, and after the end of the 2021/22  

 

Time 

period 

 

COUNTRY 

(000 mt) 

Ukraine Russia 

European 

Union 

member 

countries 

Argentina Turkey 

Other 

countries 

together 

April 2022
# 17.500 15.572 10.432 3.350 1.750 8.706 

2021/22
##

 17.500 15.572 10.285 4.050 1.750 8.111 

March 

2023
###

 
10.400 16.254 9.287 3.800 1.900 8.801 

Min-Max 

(April 22-

March 23) 

10.400- 

17.500 

15.572- 

16.254 

9.287-

10.432 

3.350- 

4.050 

1.750- 

1.900 

8.111- 

8.801 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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economic year) to 1.900 thousands mt (March 2023) in Turkey 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). Other countries of the world 

together participated in the total world production of sunflower seeds in the observed past 

one-year time period with a minimum of 8.111 thousands mt produced, at the end of the 

2021/22. economic year, up to the maximum produced 8.801 thousands mt in March 2023 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

2.2. Import of sunflower seed on the international market 

 

Analyzing the values of sunflower seed imports in the world realized in the observed past 

twelve-month interval of time, from April 2022 to March 2023, which is shown in Table 1, it 

is observed that the total import of sunflower seeds in the world varied in a very wide interval 

of values, from 2.17 mmt (in April 2022, during the 2021/22 economic year) to 5.41 mmt (in 

March 2023, during the 2022/23 economic year). For the observed time interval, from April 

2022 to March 2023, the import of sunflower seeds in the world, among the imports of the 

seven leading oilseeds in the world, varied. So it was in April 2022, during the 2021/22. 

economic year and after the end of the 2021/22. economic year, the import of sunflower seeds 

occupied a high fourth position among the imports of the seven leading oilseeds in the world, 

after the import of soybean seeds, which was then on the world market oilseeds took the lead 

in terms of the volume of imports, and then also after the import of rapeseed, then in second 

place, and the import of peanuts then in third place, in terms of the realized volume of 

oilseeds imports in the world. In March 2023, during the 2022/23 economic year, the import 

of sunflower seeds in the world took the third place in terms of the volume of imports of the 

most important oilseeds in the world, after the import of soybean and rapeseed seeds. 

 

By comparing the data from Table 1, it is established that the import of sunflower seeds in the 

past one-year period, from April 2022 to March 2023, recorded a constant growth in the 

world, and reached the maximum value of 5.41 mmt in March 2023, during the 2022/23. 

economic year, when the total import of the seven leading oilseeds in the world, including 

sunflower seeds, also reached the maximum value, in the observed past one-year time interval 

(from April 2022 to March 2023), of 194.84 mmt. 

Considering the time of the start of the war in the Black Sea region, the main producer of 

sunflower seeds in the world, it was expected that the smallest import of sunflower seeds on 

the international market, in the amount of 2.17 mmt, was recorded in April 2022, during the 

2021/22. economic year, which contributed to the fact that the total import of the seven most 

important oilseeds in the world (including sunflower seeds) in April 2022 had lower values 

than expected, only 174.14 mmt (Table 1) (www.fas.usda .gov/data/oilseeds-world-markets-

and-trade). 

 

Table 3 shows the import of sunflower seeds in the past one-year period, from April 2022 to 

March 2023, which was realized in the countries that have the most significant role in the 

international market of sunflower seeds. 

As with the results of earlier research carried out for the examined period until April 2022 

(during the past 2021/22 economic year) it was established that in April 2022 the import of 

sunflower seeds was realized in Ukraine in the amount of 10 thousand mt, and in Russia of 50 

thousand mt (Table 3). In the member countries of the European Union in April 2022, during 

the 2021/22. economic year, the import of sunflower seeds was 425 thousand mt, while the 

total import of seven leading oilseeds in the world in these European countries in April 2022, 

during the 2021/22. economic year, was 20.93 mmt. In other countries of the world together  

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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in April 2022, during the 2021/22. economic year, the import of sunflower seeds was 787 

thousand mt, while in Turkey the import of sunflower seeds in April 2022 reached a value of 

900 thousand mt (Table 3) (Premović J. et al., 2022; www.fas.usda.gov/data/oilseeds-world-

markets-and-trade). 

Analyzing the data shown in Table 3, it can be seen that it is in Ukraine in the past one-year 

period, from April 2022 to March 2023, a three-fold increase in the import of sunflower seeds 

was recorded, from a value of 10 thousand mt (April 2022, during the 2021/22 economic 

year) to a value of 30 thousand mt (March 2023, during the 2022/23 economic year), while in 

the same period of time, imports in Russia increased from 50 thousand mt (April 2022, during 

the past 2021/22 economic year) to 75 thousand mt (March 2023, during the 2022/23 

economic year). 

 

Table 3. Import of sunflower seed: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 
 

 

According to the volume of sunflower seed imports in the analyzed past one-year period, 

from April 2022 to March 2023, the member states of the European Union, which are 

traditionally significant importers of sunflower seeds in the world, stood out in particular, 

where the largest increase in the volume of imports was recorded of sunflower seeds in the 

analyzed period, from 425 thousand mt (April 2022, during the 2021/22 economic year), to 

2.700 thousand mt (March 2023, during the 2022/23 economic year). In Turkey, traditionally 

also a significant world importer of sunflower seeds, the maximum import of sunflower seeds, 

for the observed twelve-month time period, was also achieved in March 2023, during the 

2022/23. economic year, in the amount of 1.250 thousand mt. In other countries of the world, 

together, the import of sunflower seeds, in the past one-year period, from April 2022 to March 

2023, also recorded a constant increase, and the maximum value of the import of sunflower  

 

 

Time period 

 

COUNTRY 

(000 mt) 

Argentina Russia Turkey Ukraine 

European 

Union 

member 

countries 

 

Other 

countries 

together 

April 2022
# 0 50 900 10 425 787 

2021/22
##

 0 75 669 21 1.794 1.232 

March 

2023
###

 
1 75 1.250 30 2.700 1.355 

Min-Max 

(April 22-

March 23) 

 

0-1 

 

50-75 
669-1.250 

 

10-30 

 

425-2.700 
787-1.355 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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seeds in the amount of 1.355 thousand mt was recorded in March 2023. (Table 3) (during the 

2022/23 economic year) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

The results of earlier research Premović J. et al. (2022), conducted for the examined period 

until April 2022, found that the past (several) years on the international market, the import of 

seeds of sunflower had a tendency to fall, which could be interpreted as the changed 

conditions that prevailed in the world market of oilseeds and sunflower seeds in recent years, 

which were primarily caused by the pandemic caused by the covid virus -19, and then at the 

beginning of the war between Russia and Ukraine, the world's leading producers and 

processors of sunflower seeds. However, despite the fact that today the war conflicts in the 

Black Sea region are still current and that they cause specific and changed market conditions, 

the analysis of the international market of sunflower seeds could lead to the impression that in 

terms of imports, the situation on the international market of sunflower seeds in the past 12 

months gradually stabilizes and normalizes (www.fas.usda.gov/data/oilseeds-world-markets-

and-trade). 

 

2.3. Export of sunflower seed on the international market  

 

Table 1 shows data on the total export of sunflower seeds on the international market under 

changed conditions, in the analyzed time period from April 2022 to March 2023. In the 

observed time interval, the export of sunflower seeds in the world, in the total export of the 

seven most important raw materials for the production of oil in the world (including 

sunflower seeds), varied, and as was the case with the world import of sunflower seeds, it 

occupied in April 2022, during the 2021/22. economic year and after the end of the 2021/22. 

economic year, the fourth position (after the export of soybean seeds, rapeseed and peanuts). 

In April 2023, during the 2022/23 year, the export of sunflower seeds in the world, which was 

also the case with the world import of sunflower seeds, took the third place, after the export of 

soybean and rapeseed. Based on the data from Table 1, it was determined that the export of 

sunflower seeds in the world in the observed past one-year time period, from April 2022 to 

March 2023, as it was the same is the case with the world import of sunflower seeds, reaching 

its maximum value in April 2023, during the 2022/23 economic year, 5.67 mmt, when the 

total export of the seven most important oilseeds in the world, including sunflower seeds, also 

reached maximum value for the observed time interval, 199.93 mmt. 

 

Considering the time of the beginning of the war conflicts in the Black Sea region, the main 

producer of sunflower seeds in the world, it was expected that the smallest export of 

sunflower seeds, in the amount of 2.55 mmt, was realized in April 2022, during the 2021/22. 

economic year, which contributed to the fact that the total export of the seven most important 

oilseeds in the world (including sunflower seeds) in April 2022 (during the 2021/22 economic 

year) has lower values than expected, only 177.68 mmt (Table 1). 

 

Table 4 shows the export of sunflower seeds in the past one-year period, from April 2022 to 

March 2023, from the countries, which have the most significant role in the international seed 

market sunflowers. 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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Table 4. Export of sunflower seed: April 2022 year - March 2023 year 

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 
 

 

Analyzing the data shown in Table 4, it can be seen that in Ukraine in the past one-year 

period, from April 2022 to March 2023, a huge increase in the export of sunflower seeds was 

achieved, from 75 thousand mt (April 2022, during the 2021/22. economic year) to 2.650 

thousand mt (March 2023, during the 2022/23 economic year), while in Russia the export of 

sunflower seeds increased from 235 thousand mt (after the end of the 2021/2022 economic 

year) to 700 thousand mt (March 2023, during the 2022/23 economic year). The volume of 

sunflower seed exports for industrial processing in the observed past one-year time period, 

from April 2022 to March 2023, in the member countries of the European Union, with minor 

variations, remained unchanged at the end of the observed time period, and amounted to 600 

thousand mt (Table 4). In Turkey, a country that also has a significant influence on the world 

sunflower seed market, which for the observed past twelve-month time period, from April 

2022 to March 2023, a slight increase in the value of sunflower seed exports was recorded, 

which in March 2023, during the 2022/23. economic year, amounted to 1.250 thousand mt. In 

other countries of the world together, the export of sunflower seeds in the last analyzed one-

year period, it also recorded an increase, and the maximum export value of 1.445 thousand mt 

was recorded in March 2023 (during the 2022/23 economic year) (Table 4). Analyzing the 

data shown in Table 4, it can be seen that in the last observed one-year time period, from 

April 2022 to March 2023, the decline in the export of sunflower seeds at the world level was 

recorded only in Argentina, since the export of sunflower seeds from Argentina in April 2022, 

it amounted to 165 thousand mt, while in April 2023, the export of sunflower seeds had a 

value of 150 thousand mt (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

 

Time 

period 

 

COUNTRY 

(000 mt) 

Argentina Russia Turkey Ukraine 

European 

Union 

member 

countries 

 

Other 

countries 

together 

April 

2022
# 165 250 100 75 600 1.356 

2021/22
##

 156 235 118 1.622 396 1.383 

March 

2023
###

 
150 700 125 2.650 600 1.445 

Min-Max 

(April 22-

March 23) 

150-165 235-700 100-125 75-2.650 396-600 
1.356-

1.445 
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Through a comprehensive analysis of the realized trade exchange, i.e. import and export, of 

sunflower seeds on the world market in the observed past one-year time period, from April 

2022 to March 2023, it is observed that variations in the value of exports had the same 

tendencies as variations in the value of imports, since the highest export values were reached 

in March 2023, in the amount of 5.67 mmt, when the import of sunflower seeds on the world 

market recorded the highest values, while the lowest export values of sunflower seeds, in the 

amount of 2.55 mmt, were achieved in April 2022, when the import of sunflower seeds on the 

world market recorded the lowest value for the observed past one-year time period, from 

April 2022 to March 2023 (www.fas.usda.gov/data/oilseed-world-markets-and-trade). Similar 

analogies and alignments in the movement of the value of import and export of sunflower 

seeds on the world market were also established in previously realized researches of the 

international market of sunflower seeds (Premović J et al., 2022). 

 

 

2.4. Domestic consumption of sunflower seed on the international market 

 

Table 5 shows the (total) domestic consumption of sunflower seeds in the world (expressed in 

mmt), as well as the domestic consumption of sunflower seeds in the countries that have the 

most significant role in the international market of sunflower seeds (expressed in thousands 

mt, 000 mt), in the analyzed the past one-year period, from April 2022 to March 2023 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

The lowest value of the total domestic consumption of sunflower seeds in the world in the 

analyzed past one-year period, from April 2022 to March 2023, was achieved at the end of the 

past 2021/22. economic year, in the amount of 51.813 mmt, while the highest value of the 

total domestic consumption of sunflower seeds in the world was achieved in March 2023, 

during the 2022/23. economic year, in the amount of 53.820 mmt (Table 5). 

 

By analyzing the data given in Table 5, it can be established that in the past one-year period, 

from April 2022 to March 2023, domestic consumption of sunflower seeds fluctuated, as 

expected. Thus, for example, in Russia, in the Member States of the European Union and in 

the rest of the world together in the analyzed time period, from April 2022 to March 2023, a 

constant increase was observed in the values of domestic consumption of sunflower seeds, 

which varied in next interval, from 14.525 thousand mt (April 2022) to 15.575 thousand mt 

(March 2023) in Russia, from 10.360 thousand mt (April 2022) to 11.725 thousand mt (March 

2023) in the European Union member countries and from 8.219 thousand mt (April 2022) to 

8.748 thousand mt (March 2023) in the rest of the world together. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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Table 5. Domestic consumption of sunflower seed: April 2022 year - March 2023 year  

 

Time period 

 

COUNTRY 

(000 mt) 

Total 

(mmt) 

Argentina Russia Turkey Ukraine 

European 

Union 

member 

countries 

 

Other 

countries 

together 

April 2022
# 3.415 14.525 2.602 13.800 10.360 8.219 52.921 

2021/22
##

 3.850 14.550 2.302 11.350 11.425 8.336 51.813 

March 

2023
###

 
3.750 15.575 3.022 11.000 11.725 8.748 53.820 

Min-Max 

(April 22-

March 23) 

3.415- 

3.850 

14.525- 

15.575 

2.302- 

3.022 

11.000- 

13.800 

10.360- 

11.725 

8.219- 

8.748 

51.813- 

53.820 

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 
 

In contrast to these countries in Ukraine, in the analyzed past twelve-month time period, the 

values of domestic consumption of sunflower seeds showed a tendency to fall, varying in the 

interval from the maximum value of 13.800 thousand mt, reached in April 2022, during the 

2021/22. economic year, up to the minimum value of 11.000 thousand mt, reached in April 

2023, during the 2022/23. economic years. In Argentina, in the observed time interval, from 

April 2022 to March 2023, the maximum value of domestic consumption of sunflower seeds, 

which amounted to 3.850 thousand mt, was reached at the end of the 2021/22. economic year, 

while in Turkey the maximum value of domestic consumption of sunflower seeds, for the 

observed time period, in the amount of 3.022 thousand mt, was achieved in March 2023 

(during the 2022/23 economic year) (Table 5) (www.fas .usda.gov/data/oilseeds-world-

markets-and-trade). 

 

 

2.5. Ending stocks of sunflower seed on the international market 

 

Data on the total ending stocks of sunflower seeds in the world, in the analyzed time interval, 

from April 2022 to March 2023, are also given in Table 1. In the past period of the analyzed 

year, from April 2022 to March 2023, the values of the ending stocks of sunflower seeds in 

the world varied and changed their position over time in relation to the values of the ending 

stocks of seven leading oilseeds on the world market (including sunflower seeds). Thus, the 

values of the ending stocks of sunflower seeds in the world in April 2022 during the 2021/22.  
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economic year, as well as after the end of the 2021/22. economic year, ranks second among 

the values of the ending stocks of the seven most important oilseeds in the world, right after   

the values of the ending stocks of soybean seeds, which were the largest at that time. In 

March 2023 (during the 2022/23. economic year) the world's ending stocks of sunflower 

seeds ranked fourth, after the world's ending stocks (listed in descending order): soybeans, 

canola seeds and peanuts (www.fas.usda.gov/data/oilers-world-markets-and-trade). 

 

By comparing the data from Table 1, it is established that in the analyzed time period, from 

April 2022 to March 2023, the ending stocks of sunflower seeds in the world reached the 

maximum value of 7.96 mmt at the end of the 2021/22. economic year, when the total ending 

stocks of the seven most important oilseeds in the world had also reached the maximum value 

for the observed twelve-month past time interval of 118.33 mmt 

(www.fas.usda.gov/data/oilseeds-world-markets-e-commerce). For the sake of comparison, 

for the previous five-year time period, for the period of 2017/2018. economic year until 

2021/22. economic year, the maximum value of the total ending stocks of the seven most 

important oilseeds in the world was recorded in 2018/19. economic year and amounted to 

135.12 mmt (Premović J. et al., 2022). High values of the ending stocks of sunflower seeds in 

the world were also achieved in April 2022, during the 2021/22. economic year (6.48 mmt), 

when the total ending stocks of the seven most important raw materials for oil production in 

the world (including sunflower seeds) had a minimum value, for the observed past twelve-

month time interval, from April 2022 to March 2023, from 106.41 mmt. Such a situation on 

the world market regarding the ending stocks of sunflower seeds can be explained by the 

increase of the ending stocks of sunflower seeds in Ukraine and in Russia, which, as the 

results of research carried out in a slightly earlier period indicate (Premović J. et al., 2022), 

especially was expressed in the period from the end of 2020/21. economic year until April 

2022, during 2021/22. economic year, arising as a result of war conflicts between these 

countries. 

 

The minimum value of the ending stocks of sunflower seeds in the world, in the observed 

one-year time period, was achieved in March 2023, and amounted to 4.32 mmt. In March 

2023, during the economic 2022/23. year, the value of the total ending stocks of the seven 

most important oilseeds in the world, including sunflower seeds, amounted to 116.83 mmt. 

For the sake of comparison, the results of previously conducted research for the observed 

nine-year time interval from 2008/09. economic year until the 2016/17. economic year 

(Premović J. et al., 2022), indicate that the world's ending stocks of sunflower seeds reached 

the maximum value of 3.85 mmt in that observed period of time, achieved 2008/09. economic 

year, while the minimum value of the ending stocks of sunflower seeds in the world, for the 

analyzed nine-year time period, was achieved in the 2010/11. economic year and amounted to 

2.26 mmt. 

 

Table 6 shows ending stocks of sunflower seeds in the countries that have the most significant 

role in the international market of sunflower seeds, in the past one-year period, from April 

2022 to March in 2023. 

 

 

 

 

 

 

http://www.fas.usda.gov/data/oilers-world-markets-and-trade
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Table 6. Ending stocks of sunflower seed: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 
 

 

Analyzing the data shown in Table 6, it can be seen that in Ukraine in the analyzed past one-

year period, from April 2022 to March 2023, a significant decrease in the value of the ending 

stocks of sunflower seeds was recorded, namely from 3.776 thousand mt (April 2022 year, 

during the 2021/22 economic year) to 1.470 thousand mt (March 2023, during the 2022/23 

economic year), with the maximum value of the ending stocks of sunflower seeds in Ukraine 

amounting to 4.690 thousand mt was achieved at the end of the 2021/22. economic years. In 

other countries of the world, in the observed twelve-month time interval, from April 2022 to 

March 2023, a drop in the value of the ending stocks of sunflower seeds was also established, 

namely from 768 thousand mt (April 2022) to 665 thousand mt (March 2023). In Turkey, a 

significant increase in the value of the ending stocks of sunflower seeds was recorded in the 

observed time period (from April 2022 to March 2023), which ranged from 50 thousand mt in 

April 2022 to 104 thousand mt, in March 2023. In Argentina, the minimum value of the 

ending stocks of sunflower seeds in the analyzed one-year time interval, from April 2022 to 

March 2023, was achieved in April 2022, in the amount of 576 thousand mt , while the 

maximum value of the ending stocks of sunflower seeds in Argentina, for the analyzed time 

interval, was reached at the end of the 2021/22. economic year, in the amount of 848 thousand 

mt. In Russia, the ending stocks of sunflower seeds in the past twelve-month period, from 

April 2022 to March 2023, were approximately equal, since in April 2022 they amounted to 

1.018 thousand mt, and in March 2023 they amounted to 1.012 thousand mt. The minimum 

value of the ending stocks of sunflower seeds in the past analyzed one-year period (from 

April 2022 to March 2023) in Russia was achieved at the end of the 2021/22. economic year, 

and amounted to 958 thousand mt. Similar market trends regarding the value of the ending 

stocks of sunflower seeds in the observed one-year time period, from April 2022 to March 

2023, were also recorded in the member countries of the European Union, in which the values  

 

Time period 

 

COUNTRY 

(000 mt) 

Argentina Russia Turkey Ukraine 

European 

Union 

member 

countries 

Other 

countries 

together 

April 2022
#  

576 

 

1.018 

 

50 

 

3.776 

 

290 

 

768 

2021/22
##

 
 

848 

 

958 

 

101 

 

4.690 

 

659 

 

702 

March 

2023
###

 

 

749 

 

1.012 

 

104 

 

1.470 

 

321 

 

665 

Min-Max 

(April 22-

March 23) 

 

 

576-848 

 

958-

1.018 

 

 

50-104 

 

1.470-

4.690 

 

 

290-659 

 

 

665-768 
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of the ending stocks of sunflower seeds in April 2022, amounted to 290 thousand mt, and in 

March 2023, 321 thousand mt (Table 6). 

 

3. Instead of conclusion    
 

The global trade in oilseeds in 2021/22. economic year (data from April 2022) decreased due 

to reduced export of sunflower seeds from Russia, Kazakhstan and Ukraine. The decrease in 

sunflower seed processing in Ukraine was offset by an increase in sunflower seed processing 

in Argentina and the countries of the European Union. Global ending stocks of oilseeds 

increased due to higher production of sunflower seeds in Ukraine. Global production of 

oilseeds in March 2023 (during the 2022/23. economic year) it was reduced by 4.5 million 

tons, to a value of 625 million tons, while trade in oilseeds underwent certain changes 

compared to the previous period (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

Fluctuations in the world market of oilseeds also contributed to fluctuations in the world 

market of sunflower seeds in the analyzed past one-year time period, from April 2022 to 

March 2023, which is also contributed by the changed and specific market conditions that 

have arisen due to war conflicts in the Black Sea region, between Ukraine and Russia, 

traditionally the most important producers and processors of sunflower seeds for industrial 

purposes. 

 

The production of sunflower seeds in the world in the analyzed past one-year time period, 

from April 2022 to March 2023, recorded a decline, since in April 2022 (during the 2021/22. 

economic year), amounted to 57.31 mmt, when the total production of seven of the world's 

leading oilseeds (which includes sunflower seeds) had a minimum value in the observed one-

year period of 599.21 mmt, while in March 2023 (during the 2022/23. economic year) 

amounted to 50.44 mmt, when the total production of seven of the world's most important 

oilseeds (including sunflower seeds) reached the maximum value in the observed one-year 

period of 625.38 mmt. 

In the analyzed past one-year time period, from April 2022 until March 2023, in the total 

world production of seven leading oilseeds, realized world production of sunflower seeds has 

always ranked third in the world, behind the production of soybean seeds and rapeseed 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

According to the production of sunflower seeds from 2009/2010. economic year until the 

2021/22. economic year, including the 2021/22. economic year, Ukraine led the way, so that 

in March 2023 (during the 2022/23. economic year), the primacy was taken over by Russia, 

which was the leader in the production of sunflowers even in 2007/08. and in 2008/09. 

economic years. The war conflicts on the territory of Ukraine undoubtedly prevented the 

uninterrupted production (and thus the processing) of sunflower seeds, which therefore 

recorded a decline in the last 12 months, from April 2022 to March 2023. The world's largest 

producers of sunflower seeds for industrial processing into oil and meal, Ukraine and Russia, 

are traditionally the most important producers, representing good climatic conditions for 

production and large areas and together producing about half of the total world production of 

sunflower seeds for industrial processing. In third place by share in the world production of 

sunflower seeds for industrial processing are the member states of the European Union, in 

which the production of sunflower seeds in the observed one-year past period, from April 

2022 to March 2023, varied in a value interval of 9.287 thousand mt, realized in March 2023, 

up to 10.432 thousand mt, achieved in April 2022 (www.fas.usda.gov/data/oilseeds-world-

markets-and-trade). Despite the recorded decline in the value of sunflower seed production in 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

206 
 

 

the past one-year period, from April 2022 to March 2023, the most regionally observed 

sunflower seed is still produced in Europe, which still absolutely dominates the total world 

production of sunflower seeds (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

Variations in the production of sunflower seeds in the analyzed past one-year time interval, 

from April 2022 to March 2023, contribute to variations in the world market of sunflower 

seeds, which was also reflected in variations in the value of imports, exports, domestic 

consumption, as well as ending stocks of sunflower seeds in the world in the observed past 

one-year time period. In March 2023, sunflower seeds are, among of the seven leading 

oilseeds in the world, ranked third in terms of the realized value of imports and exports, 

immediately after imports and exports of soybean seeds and rapeseeds. Among the values of 

the ending stocks of the seven leading oilseeds in the world, sunflower seeds are, according to 

the realized value of the ending stocks, in March 2023, took fourth place, after the value of 

ending stocks of soybean seeds, safflower seeds and peanuts. 
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Abstract: Meal is an important product of the industrial processing of oilseeds, which today 

is primarily used for livestock feeding. The eight traditionally most important and widely 

represented meal on the world market include: soybean meal, rapeseed meal, sunflower seed 

meal, cotton seed meal, oil palm kernel meal, peanut meal, fish (fish meal) and copra coconut 

palm meal. Sunflower seed meal is traditionally in the group of the most important meal in 

the world, whose production and representation on the world market of meal tends to grow. 

The current war conflicts between Russia and Ukraine, traditionally the world's leading 

producers of sunflower seeds for industrial processing and extremely important processors 

and distributors of industrially produced sunflower seed oil and meal, cause changed market 

conditions and exert a significant influence on fluctuations in economic flows, especially on 

the market of  sunflower seeds for industrial processing, and industrially produced oil and 

meal, as the leading industrial products from sunflower seeds. For this reason, this paper 

presents the results of scientific research conducted with the aim of using modern scientific 

methods to perform comprehensive analyzes and determine the characteristics and tendencies 

of the production and market of sunflower seed meal on the international, European and 

world markets in the past one-year period, since the market is governed by specific market 

conditions. In addition to production, the import, export, domestic consumption and ending 

stocks of sunflower seed meal were analyzed, both in summary, in the world, and for 

individual countries, which play a significant role in the state and movement of sunflower 

seed meal on the world market of meal. 

 

Key Words: sunflower seed meal production: April 2022-March 2023, international 

sunflower seed meal market: April 2022-March 2023, world, Russia, Ukraine, European 

Union: April 2022- March 2023 

 

 

1. Introduction 

 

Sunflower seeds are traditionally an important oilseed crop, rich in quality fats and high-value 

proteins, whose production and distribution in Europe and the world is growing, primarily due 

to industrial processing into oil and meal. The industrial processing of sunflower seeds 

produces oil with the separation of the remaining meal, which is rich in proteins. The 

composition and protein quality of the residual meal from sunflower seeds largely determines  

                                                           
1
 The paper was written as part of the Scientific and Professional Project Circular Economy in the Function of 

Sustainable Development organized by the Educational and Business Center for Human Resource Development, 

Management and Sustainable Development from Novi Sad;  
2
 tamara.premovic@gmail.com 
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the possibilities of using the meal. Most often, leftover sunflower seed meal is used for 

livestock feed, and it can be subjected to further processing in order to produce various food 

products (for example: protein flour, protein concentrates and isolates, which contain 55-90%  

protein), which have found a wide application especially in the food industry (Premović T., 

2014, 2022; Premović T. et al., 2015; Vlahović, 2003, 2015). 

 

The demand for meal for the needs of animal nutrition has grown to such an extent at the 

European and world level that oil production is also estimated based on the demand for meal, 

that is, the consumption of meal determines the amount of oilseeds that will be sent for 

processing. The eight traditionally most important and widely represented meals on the world 

market include: soybean seed meal, rape seed meal, sunflower seed meal, cotton seed meal, 

oil palm kernel meal, peanut (peanut) meal, fish (fish meal) and copra coconut palm meal. 

Sunflower seed oil is traditionally in the group of the most important oil seeds in the world, 

whose production and representation on the world market of oil seed oil tends to grow 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade; Premović J. et al., 2022). 

 

Meal from sunflower seeds occupies a special place in the world market of meal, it is counted 

among the most significant and represented meals. The current war conflicts between Russia 

and Ukraine, traditionally the world's leading producers of sunflower seeds for industrial 

processing and extremely important processors and distributors of industrially produced 

sunflower seed oil and meal, are causing changed market conditions and exerting a significant 

influence on fluctuations in economic flows, especially on the market sunflower seeds for 

industrial processing, and industrially produced oil and meal, as the leading industrial 

products from sunflower seeds. For this reason, this paper presents the results of scientific 

research conducted with the aim of using modern scientific methods to perform 

comprehensive analyzes and determine the characteristics and tendencies of the production 

and market of sunflower seed meal on the international, European and world markets in the 

past one-year period, from April in 2022, during the 2021/22. economic year, until March 

2023, during the 2022/23. economic year, since when specific market conditions prevail on 

the market. In addition to production, import, export, domestic consumption and ending 

stocks of sunflower seed meal were analyzed, both in total, in the world, and for individual 

countries, which play a significant role in the state and movement of sunflower seed meal in 

the world market of meal.  

 

 

2. Sunflower seed meal on the international market under modified conditions 
 

Table 1 shows the production and distribution of sunflower seed meal on the international 

market under changed conditions, in the analyzed past twelve-month period, from April 2022 

(during the 2021/22 economic year) to March 2023 (during 2022/23 economic year) 

(expressed in millions of metric tons, mmt), as well as the total production and distribution of 

the eight most important meal in the world (soybean meal, rapeseed meal, sunflower seed 

meal, cottonseed meal, oil palm kernel meal, peanut meal, fish meal (fish meal) and coconut 

palm copra meal) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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2.1. Production of sunflower seed meal on the international market  

 

Analyzing and comparing the realized volume of production of the most important leading 

eight meals in the world, in the analyzed past one-year time period, from April 2022 to March 

2023, it was established that according to the realized volume of production of sunflower seed 

meal on the world market in the analyzed time interval occupied the (unchanged) third 

position, after soybean meal in first place in terms of world production volume and rapeseed 

meal in second place in world production volume (Table 1) (www.fas.usda.gov/data/oilseeds- 

world-markets-and-trade). In previously conducted scientific research, in which the world 

market of meal was analyzed for the previous almost five-year period, from 2017/18. 

economic year until April 2022 (2021/22 economic year), sunflower seed meal also occupied 

the (unchanged) third position in the world market of the most important meal in terms of 

production volume, after soybean meal in first place in terms of volume world production and 

rapeseed meal in second place in terms of world production volume (Premović J. et al., 2022). 
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Table 1. Production and distribution of sunflower seed meal on the international market under 

changed conditions, from April 2022 year to March 2023 year (mmt) 

Time period 

Production 

of sunflower 

seed meal in 

the world/ 

Total 

production 

of oilseed 

meal in the 

world* 

Import of 

sunflower 

seed meal in 

the world/ 

Total import 

of oilseed 

meal in the 

world* 

Sunflower seed 

meal export in 

the world/ 

Total oilseed 

meal exports in 

the world* 

Domestic 

consumption of 

sunflower seed 

meal/ 

Total domestic 

consumption of 

oilseed meal in 

the world* 

Ending stocks of 

sunflower seed 

meal in the world/ 

Total ending 

stocks  of oilseed 

meal in the 

world* 

April 2022 

** 
21.87/348.79 7.19/89.10 7.63/94.68 21.33/344.59 1.27/17.31 

2021/22*** 21.44/349.31 7.29/93.68 7.77/96.20 21.04/346.10 1.06/20.04 

March 2023 

**** 
22.31/356.19 7.95/91.08 8.26/94.62 21.98/355.24 1.07/17.45 

 

 
The position of sunflower seed meal achieved in the international meal market 

Notes: 

* the eight 

most 

important 

meal in the 

world 

(soybean 

meal, 

rapeseed 

meal, 

sunflower 

seed meal, 

cottonseed 

meal, oil 

palm kernel 

meal, peanut 

meal, fish 

meal (fish 

meal) and 

coconut palm 

copra meal) 

** during the 

2021/22 

economic 

year 

*** after the 

end of the 

2021/22 

economic 

year 

**** during 

the 2022/23 

economic 

year 

3rd place in 

the world, 

after seed 

meal: 

1. soy and 

2. canola 

3rd place in 

the world, 

after seed 

meal: 

1. soy and 

2. canola 

3rd place in the 

world, 

after meal from: 

1. soybean seeds 

and 

2. palm kernels 

 

3rd place in the 

world, 

after seed meal: 

1. soy and 

2. canola  

3rd place in the 

world, 

after seed meal: 

1. soy and 

2. canola 

*Source: Adapted and developed by the author from data from: 

www.fas.usda.gov/data/oilseeds-world-markets-and-trade. 
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In the analyzed past one-year time period, from April 2022 year (during the 2021/22 

economic year) to March 2023 year (during the 2022/23 economic year), the smallest 

production of sunflower seed meal in the world, in the amount of 21.44 mmt, was realized at 

the end of the 2021/22 economic year, when the total production of the eight most important 

seeds in the world amounted to 349.31 mmt, while the largest production of sunflower seeds 

in the world in the past analyzed twelve months was realized in March 2023 year (during the 

2022/23 economic year) in the amount of 22.31 mmt, when the total production of the eight 

most important meals in the world reached the maximum value, for the observed time 

interval, of 356.19 mmt. The total production of the eight most important meals in the world, 

for the observed time period, achieved a minimum value of 348.79 mmt in April 2022 year 

(during the 2021/22 economic year) (Table 1). 

 

Data on the production of sunflower seed meal in the most important sunflower seed meal 

producing countries in the world in the past one-year period, from April 2022 year, during the 

2021/22 economic years until March 2023 year, during the 2022/23 economic years, 

expressed in thousands of mt, 000 mt were taken from the website of the US Department of 

Agriculture, Foreign Agricultural Service, adapted and shown in Table 2 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade).  

 

In terms of production of sunflower seed meal in the world in the analyzed past one-year 

period, from April 2022 year to March 2023 year, Russia led the way, followed by the 

European Union member states and Ukraine (Table 2). In Russia, the production of sunflower 

seed meal in the observed past twelve-month time interval, from April 2022 to March 2023, 

recorded a slight increase, varying in the value interval of 5.795 mt thousand (after the end of 

the 2021/22 economic year) to 6.206 thousand mt (in March 2023, during the 2022/23 

economic year). In the Member States of the European Union the production of sunflower 

seed meal in the observed past one-year period, from April 2022 to March 2023, also 

recorded an increase, since the minimum production value in the amount of 5.081 thousand 

mt was achieved in April 2022 (during the 2021/22 economic year), while the maximum 

production value of sunflower seed meal in the European Union Member States, in the 

amount of 5.783 thousand mt, was achieved in March 2023 (during the 2022/23 economic 

year). In Ukraine, the third country in terms of production of sunflower seed meal on the 

world market, in the observed past one-year time period, from April 2022 to March 2023, the 

production of sunflower seed meal recorded a decline, since it moved in value interval: from 

4.295 thousand mt (March 2023, during the 2022/23 economic year) to 5.452 thousand mt 

(April 2022, during the 2021/22 economic year). 
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Table 2. Production of sunflower seed meal: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 

 

 

In other countries of the world together in the analyzed past one-year time period, from April 

2022 to March 2023, an increase in the production volume of sunflower seed meal was 

recorded, since the maximum value of the production volume of 3.027 thousand mt was 

reached in March 2023 (during the 2022/23 economic year), while the minimum value of the 

production volume of sunflower seed meal in other countries of the world together, which 

amounted to 2.860 thousand mt, was reached in April 2022 (during the 2021/22 economic 

years) (Table 2) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

In Turkey, in the observed past twelve-month period, from April 2022 to March 2023, an 

increase in the production volume of sunflower seed meal was also recorded, since in the total 

world production of sunflower seed meal after the end of 2021/22. economic years 

participated with (minimum) produced 1.156 thousand mt, and in March 2023, during the 

2022/23. economic year, with a (maximum) production of 1.524 thousand mt (Table 2) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

Argentina participated in the total world production of sunflower seed meal in the observed 

past one-year time period, from April 2022 to March 2023, with a minimum of 1.360 

thousand mt produced, in April 2022, during the 2021/22. economic year, up to a maximum 

of 1.514 thousand mt produced at the end of the 2021/22. economic years (Table 2) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

 

 

 

 

Time period 

 

COUNTRY 

(000 mt) 

Argentina Russia Turkey Ukraine 

European 

Union 

member 

countries 

 

Other 

countries 

together 

April 2022
# 

1.360 5.798 1.320 5.452 5.081 2.860 

2021/22
##

 1.514 5.795 1.156 4.460 5.621 2.895 

March 

2023
###

 
1.472 6.206 1.524 4.295 5.783 3.027 

Min-Max 

(April 22-

March 23) 

1.360-1.514 
5.795-

6.206 

1.156-

1.524 

4.295-

5.452 

5.081-

5.783 

2.860-

3.027 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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2.2. Import of sunflower seed meal on the international market 

 

Analyzing the values of sunflower seed meal imports in the world realized in the observed 

past one-year period, from April 2022 to March 2023, during the 2022/23. economic year, 

which is shown in Table 1, it can be observed that the total world import of sunflower seed 

meal was in the range of values, from 7.19 mmt (in April 2022, during the 2021/22 economic 

year) to 7.95 mmt (in March 2023, during the 2022/23 economic year). For the analyzed time  

interval of the past twelve months, from April 2022 to March 2023, the import of sunflower 

seed meal in the world, according to the realized values of the volume, occupied a high third 

position, among the values of the realized world import of the eight leading meal in the world 

in the analyzed interval time, after the import of soybean meal, which led the world market in 

the volume of imports, followed by rapeseed meal, in second place in terms of volume of 

world imports (www.fas.usda.gov/data/oilseeds -world-markets-and-trade). For the analyzed 

time interval of the past twelve months, from April 2022 to March 2023, the total realized 

import of the leading eight meals in the world (including sunflower seed meals) varied in 

value from 89.10 mmt to 93.68 mmt. 

 

By analyzing and comparing the data from Table 1, it is established that the import of 

sunflower seed meal in the world in the past one-year period, from April 2022 to March 2023, 

recorded constant growth, and reached the maximum value of 7.95 mmt in March 2023, 

during the 2022/23. economic year, when the total import of the eight leading oilseeds in the 

world, including sunflower seed oil, had a value of 91.08 mmt 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

Table 3 shows the values of sunflower seed meal imports in the world that were realized in 

the past one-year period, from April 2022 to March 2023, values of imports realized 

individually by countries that have the most significant role in the international market of 

sunflower seed meal.  

According to the volume of sunflower seed meal imports realized in the analyzed past one-

year time period, from April 2022 to March 2023, the member states of the European Union, 

which are traditionally very significant importers of sunflower seed meal, and where the 

import of sunflower seed meal in the analyzed time period varies in the value interval from 

2.475 thousand mt (April 2022, during the 2021/22 economic year) to 2.589 thousand mt 

(after the end of the 2021/22 economic year) (Table 3). 

 

The largest increase in the volume of sunflower seed meal imports in the world in the 

observed past one-year period, from April 2022 to March 2023, was recorded in other 

countries of the world together (Table 3). In other countries of the world, the total realized 

value of sunflower seed meal imports in April 2022 (during the 2021/22 economic year) 

amounted to 3.670 thousand mt, after the end of the 2021/22. economic year was 3.876 

thousand mt, while the maximum value of realized import of sunflower seed meal, in the 

observed time period, in the amount of 4.691 thousand mt, was recorded in March 2023 

(during the 2022/23 economic year) (www. fas.usda.gov/data/oilseeds-world-markets-and-

trade). 

In Turkey, traditionally a significant world importer of sunflower seed meal, a drop in the 

value of sunflower seed meal imports was established for the observed past twelve-month 

time period, from April 2022 to March 2023, since the maximum value of sunflower seed 

meal imports of sunflowers was reached in April 2022, in the amount of 1.025 thousand mt,  
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while the minimum import value of sunflower seed meal of 750 thousand mt was realized in 

March 2023 (Table 3).  

 

Analyzing the data shown in Table 3, it can be seen that in Russia and Ukraine in the past 

one-year time period, from April 2022 to March 2023, a decrease in the value of sunflower 

seed meal imports was recorded. In Russia, the import of sunflower seed meal in April 2022 

reached the maximum value for the observed time interval, of 20 thousand mt, while in March 

2023, the import value decreased to 5 thousand mt, with the minimum value of the import of 

sunflower seed meal from of sunflower seeds in Russia, for the observed time interval, was 

realized after the end of 2021/22. economic year, in the amount of 3 thousand mt. In Ukraine, 

the import of sunflower seed meal in the observed past twelve-month interval of time also 

recorded a decrease, with a value of 3 thousand mt, which were realized in April 2022 and 

after the end of the 2021/22. economic year, at a value of 2 thousand mt, which were realized 

in March 2023 (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

Table 3. Import of sunflower seed meal: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 

 

 

2.3. Export of sunflower seed meal on the international market  

 

Table 1 shows data on the total export of sunflower seed meal on the international market 

under changed conditions, in the analyzed past one-year time period, from April 2022 to 

March 2023. In the observed past time interval, from April 2022 to March 2023, the export of 

sunflower seed meal in the world is in the total export of the eight most important meal in the 

world (including sunflower seed meal), similar to was also the case with the import of 

sunflower seed meal in the world, occupying the third position, after soybean meal, in the first 

position in terms of the value of realized world exports, and palm kernel meal, in the second 

position in terms of value of realized world exports. 

 

 

 

Time period 

COUNTRY 

(000 mt) 

Ukraine Russia 

European 

Union 

member 

countries 

Argentina Turkey 

Other 

countries 

together 

April 2022
# 

3 20 2.475 0 1.025 3.670 

2021/22
##

 3 3 2.589 0 820 3.876 

March 2023
###

 2 5 2.500 0 750 4.691 

Min-Max 

(April 22-

March 23) 

2-3 3-20 
2.475-

2.589 
0 

750-

1.025 

3.670-

4.691 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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Based on the analysis of the data shown in Table 1, it was determined that the export of 

sunflower seed meal in the world in the observed past one-year time period, from April 2022 

to March 2023, recorded growth, so that the maximum value of 8.26 mmt reached in March 

2023, during the 2022/23. economic years, when the world import of sunflower seed meal in 

the observed time period also reached its maximum value. The total export of the eight most 

important meals in the world, including sunflower seed meals, is in March 2023, during the 

2022/23. economic year had a minimum value for the observed past one-year interval of time, 

of 94.62 mmt (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

Considering the dynamics of war events in the Black Sea region, the expected lowest export 

of sunflower seed meal in the world in the amount of 7.63 mmt was recorded in April 2022, 

during the  2021/22. economic year (when the import of sunflower seed meal in the world in 

the observed time period also recorded a minimum value of 7.19 mmt) which contributed to 

the fact that the total export of the eight most important meal in the world in April 2022 has a 

low value, 94.68 mmt (Table 1). After the end of the economic year 2021/22. In 2008, the 

realized export of sunflower seed meal in the world amounted to 7.77 mmt, while at that time 

the total export of the eight most important sunflower seeds in the world recorded the 

maximum value for the analyzed past one-year time period, in the amount of 96.20 mmt. 

 

Table 4 shows the values of the realized export of sunflower seed meal in the analyzed past 

one-year period, from April 2022 to March 2023, among individual countries, which have the 

most significant role in the international market of sunflower seed meal 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

Analyzing the data shown in Table 4, it can be seen that in the analyzed past one-year time 

period, from April 2022 to March 2023, Ukraine made the largest contribution to the world 

export of sunflower seed meal. According to the realized value of the volume of sunflower 

seed meal exports in the world, in the observed past period of time, Ukraine is followed by: 

Russia, European Union member states and Argentina. 

In Ukraine, in the past one-year time period, from April 2022 to March 2023, a decrease in 

the export of sunflower seed meal was recorded, from 4.100 thousand mt (April 2022, during 

the 2021/22 economic year) to 3.450 thousand mt (March 2023, during the economic year 

2022/23), while the lowest value of export of sunflower seed meal in Ukraine, in the observed 

past twelve-month time period, was 3.275 thousand mt, and was achieved after the end of the 

economic 2021/22. year (Table 4). 

 

In Russia and in the member countries of the European Union, the export of sunflower seed 

meal in the analyzed past one-year time period, from April 2022 to March 2023, recorded a 

constant increase. The export of sunflower seed meal in the observed time period, from April 

2022 to March 2023, in Russia ranged from 1.750 mmt in April 2022 to 2.250 mmt in March 

2023, while in the Member States of the European Union, the export of sunflower seed meal 

reached values from 525 mmt in April 2022 to 1000 mmt in March 2023 (Table 4) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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Table 4. Export of sunflower seed meal: April 2022 year - March 2023 year 

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 

 

In Argentina, a traditionally significant exporter of sunflower seed meal on the world market, 

the export of sunflower seed meal in the analyzed past one-year time period, from April 2022 

to March 2023, varied in the value range of a minimum of 815 thousand mt (April 2022 year, 

during the 2021/22 economic year) up to a maximum of 976 thousand mt (after the end of the 

2021/22 economic year). In March 2023, during the economic 2022/23. year, the export of 

sunflower seed meal from Argentina amounted to 875 thousand mt (Table 4). 

 

The largest increase in the volume of sunflower seed meal exports on the world market in the 

analyzed twelve-month time interval, from April 2022 to March 2023, was recorded in 

Turkey, where the minimum export value, for the observed time period, was achieved in April 

2022 in the amount of 15 thousand mt, while the maximum export value, for the observed 

time period, in the amount of 120 thousand mt, was achieved in March 2023, the during the 

2022/23. economic years. In other countries of the world, the total export of sunflower seed 

meal, in the past one-year period, from April 2022 to March 2023, also recorded a constant 

increase, and the maximum export value, for the observed one-year time period, was 563 

thousand mt recorded in March 2023 (during the 2022/23 economic year) (Table 4) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

2.4. Domestic consumption of sunflower seed meal on the international market 

 

Table 5 shows the domestic consumption of sunflower seed meal in individual countries, 

which have the most significant role in the international market of sunflower seed meal, for 

the analyzed past one-year time period, from April 2022 year to March 2023 year 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

Time period 

COUNTRY 

(000 mt) 

Ukraine Russia 

European 

Union member 

countries 

Argentina Turkey 

Other 

countries 

together 

April 2022
# 

4.100 1.750 525 815 15 420 

2021/22
##

 3.275 2.025 990 976 36 467 

March 

2023
###

 
3.450 2.250 1.000 875 120 563 

Min-Max 

(April 22-

March 23) 

3.275-

4.100 

1.750- 

2.250 
525-1.000 815-976 15-120 420-563 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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The lowest value of the total domestic consumption of sunflower seed meal in the world in 

the past one-year time period, from April 2022 year to March 2023 year (as was the case with 

the total domestic consumption of sunflower seeds in the world, in the observed past one-year 

period) was realized after the end of the previous economic year 2021/22 and amounted to 

21.042 mmt, while the highest value of the total domestic consumption of sunflower seed 

meal in the world (as was the case with the total domestic consumption of sunflower seeds in 

the world, in the observed past one-year period, from April 2022 year to March 2023 year) 

was achieved in March 2023, during the 2022/23 economic year, and amounted to 21.984 

mmt (Table 5). 

 

Analyzing the data shown in Table 5, it can be seen that the countries of the European Union 

had the highest consumption of sunflower seed meal in the world in the analyzed past one-

year time period. According to the realized value of consumption of domestic sunflower seed 

meal in the world, in the observed period of time, after the countries that are members of the 

European Union, the following are the other countries of the world together, while from the 

individual countries of the world, after the countries that are members of the European Union, 

then follow: Russia, then Turkey, then Ukraine and then Argentina 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

By analyzing the data given in Table 5, it can be established that in the analyzed past one-year 

time period, from April 2022 year to March 2023 year, regarding the realized values of 

domestic consumption of sunflower seed meal in the world, as expected, there were 

variations. Thus, for example, in the member states of the European Union and in other 

countries of the world together in the observed time period, a constant increase in the value of  

domestic consumption of sunflower seed meal was observed. In the Member States of the 

European Union and in other countries of the world together in the observed time period, a 

constant increase in the value of domestic consumption of sunflower seeds was also observed. 

The value of domestic consumption of sunflower seed meal in the past one-year period, from 

April 2022 year to March 2023 year, in the member states of the European Union varied in 

value from 7.035 thousand mt (April 2022 year) to 7.260 thousand mt (March 2023 year), and 

in the rest of the world together in the interval from 6.182 thousand mt (April 2022 year) to 

7.149 thousand mt (March 2023 year) (www.fas.usda.gov/data/oilseeds-world-markets-and- 

trade). 
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Table 5. Domestic consumption of sunflower seed meal: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 

 

In Russia, domestic consumption of sunflower seed meal in the analyzed past one-year time 

period, from April 2022 year to March 2023 year, was in the value range of a minimum of 

3.800 thousand mt, achieved at the end of the 2021/22. economic year, up to a maximum of 

3.900 thousand mt, reached in March 2023 year, during the 2022/23. economic years. In 

Turkey and Ukraine, a decrease in the value of domestic consumption of sunflower seed meal 

was recorded in the analyzed past one-year time period. In Turkey, the maximum value of 

domestic consumption of sunflower seed meal, for the observed past twelve-month period of 

time, was reached in April 2022 year, during the 2021/22. economic year (2.375 thousand 

mt), while the minimum value of domestic consumption of sunflower seed meal in Turkey 

was achieved at the end of the 2021/22. economic year (2.050 thousand mt). In March 2023 

year, during the 2022/23. economic year, in Turkey domestic consumption of sunflower seed 

meal had a value of 2.150 thousand mt. In Ukraine, in the analyzed past one-year time period, 

the minimum value of domestic consumption of sunflower seed meal was realized in March 

2023 year, during the 2022/23. economic year, in the amount of 950 thousand mt, while the 

maximum domestic consumption of sunflower seed meal in Ukraine was realized in April 

2022 year, during the 2021/22. economic year, in the amount of 1.350 thousand mt. In 

Argentina, the domestic consumption of sunflower seed meal in the observed past twelve-

month time period recorded a slight increase, since it had values in the range of a minimum of  

540 thousand mt, achieved in April 2022 (during the 2021/22 economic year) and after the 

end of the 2021/22. economic year, up to a maximum of 575 thousand mt, which were 

realized in March 2023 year, during the 2022/23. economic years (Table 5) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

 

Time period 

 

COUNTRY 

(000 mt) 

Ukraine Russia 

European 

Union 

member 

countries 

Argentina Turkey 

Other 

countries 

together 

April 2022
# 

1.350 3.850 7.035 540 2.375 6.182 

2021/22
##

 1.200 3.800 7.160 540 2.050 6.292 

March 

2023
###

 
950 3.900 7.260 575 2.150 7.149 

Min-Max 

(April 22-

March 23) 

950-1.350 
3.800- 

3.900 
7.035-7.260 540-575 

2.050-

2.375 

6.182-

7.149 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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2.5. Ending stocks of sunflower seed meal on the international market 

 

Data on the realized values of the ending stocks of sunflower seed meal in the world in the 

analyzed past one-year time period, from April 2022 year to March 2023 year, during the 

2022/23. economic year, are given in Table 1. 

In the analyzed time interval, from April 2022 to March 2023, the values of the ending stocks 

of sunflower seed meal in the world varied, but did not change the third position, in relation to 

the realized values of the ending stocks of the eight most important meal on the world market 

(including sunflower seed meal). In the observed twelve-month time interval, the values of 

the ending stocks of sunflower seed meal in the world occupied the third place all the time 

among the values of the ending stocks of the eight most important meal in the world, 

immediately after the ending stocks of seed meal soybeans, which in terms of realized values 

in the observed past one-year time period ranked first in the world, and ending stocks of 

rapeseed meal, which in terms of realized values in the observed time period ranked second in 

the world (Table 1) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

By comparing the data from Table 1, it is established that the ending stocks of sunflower seed 

meal in the world in the analyzed past period, from April 2022 to March 2023, reached the 

maximum value of 1.27 mmt in April 2022 (during the 2021/22 economic year), when the 

ending stocks of the eight most important meals in the world achieved a minimum value, for 

the observed past twelve-month time interval, of 17.31 mmt (when the domestic consumption 

of the eight most important meals in the world also recorded a minimum value, for the given 

time period, of 344.59 mmt) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

The ending stocks of sunflower seed meal in the world in the analyzed past period, from April 

2022 to March 2023, achieved a minimum value of 1.06 mmt at the end of the 2021/22. 

economic year (when the domestic consumption of sunflower seed meal in the world also 

recorded the minimum value for the given time period of 21.04 mmt) (Table 1). 

The ending stocks of the eight most important meals in the world in the analyzed past one-

year time period, achieved the maximum value for the observed time interval, in the amount 

of 20.04 mmt, at the end of the 2021/22. economic year (Table 1), when the ending stocks of 

sunflower seeds in the world reached the maximum value (7.96 mmt), when the ending stocks 

of the seven most important oilseeds in the world also reached the maximum value for the 

observed time interval (118.33 mmt) (www.fas.usda.gov/data/oilseeds-world-markets-and-

trade). 

 

Table 6 shows the value of the ending stocks of sunflower seed meal, value of the ending 

stocks of sunflower seed meal in individual countries, which play the most significant role in 

the international market of sunflower seed meal, realized in the analyzed past one-year period, 

from April 2022 to March 2023 (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

Analyzing the data shown in Table 6 in the analyzed past one-year time period, regarding the 

value of the ending stocks of sunflower seed meal in the world, two phenomena can be 

observed, namely: a decrease in the value of the ending stocks of sunflower seed meal of 

sunflower, which was recorded in Russia, Ukraine and Turkey and the increase in the value of 

the ending stocks of sunflower seed meal, which was established in the Member States of the  

European Union, in other countries of the world together and in Argentina 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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The largest decrease in the value of the ending stocks of sunflower seed meal in the world in 

the analyzed past period, from April 2022 to March 2023, was realized in Russia, where the 

values of the ending stocks of sunflower seed meal in April 2022 amounted to a maximum of 

350 thousand mt, while the minimum value of 55 thousand mt was achieved at the end of 

2021/22. economic years. In March 2023, during the 2022/23. economic year, the ending 

stocks of sunflower seed meal in Russia amounted to 116 thousand mt. A significant decrease 

in the value of ending stocks of sunflower seed meal in the analyzed past one-year time 

period, was also achieved in Ukraine, where the maximum value of ending stocks of 

sunflower seed meal, for the observed time interval, in the amount of 242 thousand mt was 

reached in April 2022, while the minimum value of the ending stocks of sunflower seed meal 

in the observed time interval in Ukraine was reached in March 2023 year, during the 2022/23. 

economic year, in the amount of 122 thousand mt (Table 6). 

 

The largest increase in the value of the ending stocks of sunflower seed meal in the world in 

the observed past twelve-month time period, was achieved in the Member States of the 

European Union, in which the values of the ending stocks of sunflower seed meal in April 

2022 year (during the 2021/22 economic year) amounted to a minimum of 98 thousand mt, 

while the maximum values of the ending stocks of sunflower seed meal in the member states 

of the European Union, in the observed time interval, in the amount of 208 thousand mt, were 

realized in March 2023 year, during the 2022/23. economic years. A significant increase in 

the value of the ending stocks of sunflower seed meal in the world, in the past period, from 

April 2022 to March 2023, was also recorded in other countries of the world together, in 

which the maximum value of the ending stocks of sunflower seed meal is in the amount of 

358 thousand mt, was achieved in March 2023 year, during the 2022/23. economic year, 

while the minimum value of the ending stocks of sunflower seed meal in the observed time 

interval in other countries of the world together in the amount of 289 thousand mt was 

reached in April 2022 year (during the 2021/22 economic year) (Table 6) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

221 
 

 

Table 6. Ending stocks of sunflower seed meal: April 2022 year - March 2023 year  

Notes:  
#
 April 2022 during the 2021/22 economic year, 

 
##

After the end of the 2021/22 economic year,  
###

March 2023 during the 2022/23 economic year  

*Source: Adapted and prepared by the author from data from: 

www.fas.usda.gov/data/oilseeds- world-markets-and-trade. 

 

 

3. Instead of conclusion    
 

In April 2022 year, during the 2021/22. economic year, compared to the previous period, the 

global production of meal saw a slight decline due to the reduction of sunflower seed 

processing in Ukraine and Russia. At that time, the global trade in oilseed meal was in a slight 

decline because the reduced production, as well as the delivery of oilseed meal from Ukraine, 

was mostly compensated by the increased production of oilseed meal from other oilseeds. In 

March 2023 year, during the 2022/23. economic year, the global production of oilseeds 

recorded a decrease in value of 3 million tons, compared to the previous period, while the 

global export of oilseeds decreased by 2 million tons. 

Oscillations on the world market of sunflower seed meal in the past one-year time period, 

from April 2022 year to March 2023 year, also contribute to the oscillations on the world 

market of sunflower seed meal, to which the changed and specific market conditions resulting 

from the war conflicts between Ukraine and of Russia, traditionally the most important 

producers, distributors and processors of sunflower seeds for industrial processing and very 

important producers and distributors of sunflower seed oil and meal. 

 

Oscillations in the production of sunflower seed meal in the analyzed past twelve-month 

period contribute to the oscillations in the world market of sunflower seed meal, which is also 

reflected in the fluctuations in the values of realized imports, exports, domestic consumption 

and ending stocks of sunflower seed meal in the world in the observed time interval (from 

April 2022 year to March 2023 year). In the observed time period, sunflower seed meal on the 

international market (not only in terms of production, but also in terms of realized import, 

export and domestic consumption) recorded an increase and positioned itself in a high third 

place, right after soybean meal and rapeseed meal. The ending stocks of sunflower seed meal,  

 

Time 

period 

COUNTRY 

(000 mt) 

Ukraine Russia 

European 

Union 

member 

countries 

Argentina Turkey 

Other 

countries 

together 

April 

2022
# 242 350 98 135 153 289 

2021/22
##

 225 55 185 126 113 352 

March 

2023
###

 
122 116 208 148 117 358 

Min-Max 

(April 22-

March 23) 

122-242 55-350 98-208 126-148 113-153 289-358 
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in the observed past one-year time period showed a tendency to fall, occupying (all the time) 

the eight most important meal in the world on the international market, according to the 

realized values of the ending stocks, third place, after soybean meal, whose world ending 

stock values were in first place, and then rapeseed meal, whose world ending stock values 

were in second place, in the observed time interval. 

 

In the period ahead of us, we have to determine the current market trends and oscillations on 

the dynamic international market of the most important oilseeds and the most important and 

most represented meal, as well as their influence on the international market trends of 

sunflower seed meal. War conflicts in the area of the Black Sea have an impact on the 

production and distribution of sunflower seed meals, as well as the other most important 

meals on the world market, but also on the international market of sunflower seeds and other 

oilseeds and grains, i.e. on the entire market of agricultural and food products, whose the 

comprehensive effects remain to be seen and determined in the following period. 
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Abstract: Sunflower seeds for industrial processing, along with soybean seeds, rapeseed 

seeds and peanuts, are among the most important oilseeds on the international market. The 

Black Sea region is traditionally the leading producer and distributor of sunflower seeds, and 

is a significant participant in the international market and other leading oilseeds, as well as 

industrial products resulting from the processing of oilseeds. The current war conflicts 

between Ukraine and Russia continue to contribute to fluctuations in the international market 

of oilseeds, which consequently cause fluctuations in the price of sunflower seeds, soybean 

seeds, rapeseed seeds and peanuts, for industrial processing on the international market. 

Therefore, using scientific methods, research was conducted on the current state and price 

trends of the most important raw materials for industrial processing into oil on the 

international market in the past six-month period, from March to August 2023, the results of 

which are presented in this paper. 

 

Key words: international market of oilseeds; oil seed prices: March-August 2023; sunflower 

seeds, soybean seeds, rapeseed seeds, peanuts  

 

 

1. Introduction 

There are a large number of potential raw materials for oil extraction, but in practice, those 

raw materials that meet the necessary prerequisites are used for the industrial production of 

oil, primarily that they are suitable for mass production and that they have an oil content that 

enables economically justified oil extraction, i.e. raw materials that have an oil content that 

allows them to produce oil at a competitive cost price on the market (Rabrenović and 

Vujasinović, 2021; Premović, 2022). The cost price is determined as the sum of all costs 

incurred in the production process of a specific product, and often due to the impossibility of  

                                                           
1
 The paper was written as part of the Scientific and Professional Project Circular Economy in the Function of 

Sustainable Development organized by the Educational and Business Center for Human Resource Development, 

Management and Sustainable Development from Novi Sad; 
2
 tamara.premovic@gmail.com 
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considering all individual costs, the cost price includes only relevant costs (Gajdobranski, 

2015; Gajdobranski et al., 2017). 

The Food and Agriculture Organization of the United Nations classifies oilseeds into four 

groups: 

-1st group: arable crops: oilseed rape, sunflower, corn, sesame, safflower, shallot, 

-2nd group: legumes: soybeans and peanuts 

-3rd group: textile crops: cotton, flax, industrial hemp and 

-4th group: woody plants: olive, oil palm, coconut palm (Rabrenović and 

Vujasinović., 2021). 

 

In our country, several types of raw materials are used to obtain oil, among which sunflower 

seeds are the leading ones. Sunflower seeds for industrial processing are very widespread not 

only on the domestic market, but also on the European and world market of oilseeds, since, in 

addition to soybean seeds, rapeseed seeds and peanuts, they are traditionally considered the 

most important oilseeds (Oštrić-Matijašević and Turkulov, 1980; Vlahović, 2003, 2015; 

Premović, 2022). 

 

Sustainable production of high-quality seeds/fruits of oilseeds is a basic prerequisite for 

sustainable production of high-quality industrial products, among which oil is the leading 

one, with the separation of remaining meal. Analysts of the Food and Agriculture 

Organization of the United Nations state that the biggest increase in productivity is expected 

in the world market of oilseeds, vegetable oils and animal feed (www.fao.org), for which, due 

to the increased number of people on earth, the demand is increasing. 

 

Ukraine and Russia are traditionally the leading countries in the world in the production and 

distribution of sunflower seeds, and they also have an influence on the world market of all 

oilseeds, as well as industrial products from oilseeds, therefore the current war conflicts 

between these countries cause variations in the production and trade of sunflower seeds 

(Premović T. et al., 2023), but also other leading oilseeds at the international level, which 

partly compensate for the reduction in available quantities of sunflower seeds from the Black 

Sea region, which is all reflected in the prices of the leading oilseed crops on the world 

market. Therefore, using scientific methods, research was conducted on the current state and 

price trends of sunflower seeds for the processing industry, as well as other leading oilseeds: 

soybean seeds, rapeseed seeds and peanuts, on the international market in the past six-month 

period, from March to August 2023., whose results are presented in this scientific paper. 

 

 

2. Price movements of leading oilseeds for industrial processing on the international 

market 

 

2.1. Price movements of sunflower seeds on the international market  

 

From March to July 2023, during 2022/23. economic years, the prices of sunflower seeds for 

industrial processing on the world market varied and amounted to (table 1): 

A) At "US Farm Price; USDA": from 456 U.S.$/mt (in June 2023) to 593 U.S.$/mt (in March 

and April 2023), where the last value of the price of sunflower seeds for industrial processing 

in the analyzed time interval is the price which was recorded for the month of June 2023 is 

also the minimum value of the price of sunflower seeds for industrial processing, for the 

analyzed time period, with the preliminary value of the price of sunflower seeds for industrial  
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processing for the month of July 2023 at "US Farm Price; USDA" in the USDA Report from 

August 2023, it was not listed. The average price of sunflower seeds for industrial processing 

for the analyzed time period from March to July 2023 on "US Farm Price; USDA" amounted  

to 548.3 U.S.$/mt (table 1), which is a significantly lower value of the achieved average price 

of sunflower seeds compared to the initial period of the 2022/23 economic year, since in the 

period from October 2022 to in March 2023, the average value of the price of sunflower 

seeds at "US Farm Price; USDA" was 646 U.S.$/mt (Premović T. et al., 2023; 

www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

Table 1. Sunflower seed price: March-July 2023 (during 2022/23 economic year) (U.S. 

Dollars per Metric Ton, U.S.$/mt) 
 

Stock  

market/Market 

Time period 

March 2023.- July 2023., 2022/23. economic year 

March April    May  June   July
*
 

„US Farm Price; 

USDA" (U.S.$/mt) 

593 593 551 456 N/A 

Min-Max: 456-593 

Average (March-July
*
): 548,3 

Average (October-July
*
): 602 

Average (October-September 2011/12-2020/21): 466 

„Amsterdam CIF; 

EU; Oil World" 

(U.S.$/mt) 

522 504 508 445 481 

Min-Max: 445-522 

Average (March-July
*
): 492 

Average (October-July
*
): 550  

Average (October-September 2011/12-2020/21): 481 
           *

 Preliminary 
     **

Source: Adapted and developed by the author from data from: www.fas.usda.gov/data/oilseeds-

world-markets-and-trade. 

 

Average price of sunflower seeds for the period from October 2022 to July 2023, during 

2022/23. economic years at "US Farm Price; USDA" was 602 U.S.$/mt (table 1) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

In previously conducted scientific research, market trends in the price of sunflower seeds 

were analyzed under changed conditions in the period from April 2022 to September 2022, 

during 2021/22. economic years (table 2). According to the results of these previous 

researches, it was established that the average value of the price of sunflower seeds for 

industrial processing on the world market/world exchange, "US Farm Price; USDA" was 824 

U.S.$/mt (Premović T. et al., 2023; www.fas.usda.gov/data/oilseeds-world-markets-and-

trade). 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

226 
 

The established average value of the price of sunflower seeds for industrial processing on the 

world market/world exchange, "US Farm Price; USDA" in the slightly earlier ten-year time 

period from 2011/12 to 2022/21 economic year had a significantly lower value, 466 U.S.$/mt 

(table 1) (www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

B) At "Amsterdam CIF; E U; Oil World": from 445 U.S.$/mt (in June 2023) to 522 U.S.$/mt 

(in March 2023), with the first reported price of sunflower seeds for industrial processing in 

the analyzed time period, from March until July 2023, the value of the price of sunflower 

seeds for industrial processing for the month of March 2023 was also the maximum value of 

the price of sunflower seeds for industrial processing, for the analyzed time period, while the 

average value of the price of sunflower seeds for industrial processing for the analyzed time 

period, from March to July 2023, at "Amsterdam CIF; EU; Oil World" amounted to 492 

U.S.$/mt (table 1), which is a significantly lower value of the achieved average value of the 

price of sunflower seeds compared to the initial period of 2022/23. economic year, since in 

the period from October 2022 to March 2023, the average value of the price of sunflower 

seeds at "Rotterdam/Amsterdam CIF; E U; Oil World" amounted to 594 U.S.$/mt (Premović 

T. et al., 2023; www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

The average price of sunflower seeds for the period from October 2022 to July 2023 at 

"Rotterdam/Amsterdam CIF; EU; Oil World" was 550 U.S.$/mt (table 1) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

 

In earlier scientific research, an analysis of the price of sunflower seeds was carried out under 

specific market conditions in the time interval from April 2022 to September 2022, during 

2021/22. economic years (table 2). According to the results of these previous researches, it 

was established that the average price of sunflower seeds for the analyzed time period from 

April 2022 to September 2022 on the world market/world exchange "Rotterdam/Amsterdam 

CIF; EU; Oil World" amounted to 750 U.S.$/mt (table 2) (Premović T. et al., 2023; 

www.fas.usda.gov/data/oilseeds-world-markets-and-trade). Determined average price of 

sunflower seeds for industrial processing on the world market/world exchange, 

"Rotterdam/Amsterdam CIF; EU; Oil World" in a slightly earlier ten-year time period from 

2011/12 to 2022/21. economic year had a significantly lower value, 481 U.S.$/mt (table 1) 

(www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

C) When analyzing and comparing the data on the prices of sunflower seeds for industrial 

processing on "US Farm Price; USDA" and at "Amsterdam CIF; EU; Oil World", from 

March to July 2023 (table 1), it is established that the prices of sunflower seeds for industrial 

processing on the world market were variable, which was to be expected, with considering 

the changed and specific conditions prevailing on the market, and it can be concluded that 

there are certain differences in the prices of sunflower seeds for industrial processing that 

were reached in the analyzed time period, from March to July 2023, on the two observed 

world markets/world stock exchanges, since the prices of sunflower seeds for industrial 

processing have the following values: from 456 U.S.$/mt to 679 U.S.$/mt at "US Farm Price; 

USDA" and from 445 U.S.$/mt to 522 U.S.$/mt on "Amsterdam CIF; EU; Oil World". 

Comparing the prices of sunflower seeds for industrial processing on the two observed world 

markets/world stock exchanges, in the analyzed time period, from March to July 2023 and the 

prices of sunflower seeds for industrial processing on the two observed world markets/world 

exchanges in the initial period 2022/23. economic year, a significant decrease in the price of 

sunflower seeds can be observed on both observed world markets/world stock exchanges, 

since in the period from October 2022 to March 2023, the price of sunflower seeds for 

industrial processing is at "US Farm Price; USDA" recorded values: from 626 U.S.$/mt to 

679 U.S.$/mt, and at "Amsterdam CIF; EU; Oil World" from 591 U.S.$/mt to 626 U.S.$/mt 

(Premović T. et al., 2023; www.fas.usda.gov/data/oilseeds-world-markets-and-trade). 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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On both observed world markets/world stock exchanges, sunflower seed price values for 

industrial processing showed a downward trend for the observed time interval, so that the 

maximum sunflower seed price values on both observed world markets/world exchanges 

were reached in March 2023, while minimum achieved values of the price of sunflower seeds 

for industrial processing on both observed world markets/world stock exchanges recorded in 

June 2023 and they also represent the closest values of the price of sunflower seeds in the 

observed time period, since all recorded values of the price of sunflower seeds in the 

analyzed time interval on the world market/world stock exchange "US Farm Price; USDA" 

(U.S.$/mt) were higher compared to the prices of sunflower seeds for industrial processing 

that were realized on the world market/world exchange "Amsterdam CIF; EU; Oil World". 

 

 

Table 2. Sunflower seed price: April 2022-September 2022 (2021/22 economic year)  

(U.S. Dollars per Metric Ton, U.S.$/mt) 

Stock  

market/Market 

Time period 

April 2022. - September 2022., 2021/22. economic year 

April      May   June   July   August   September 

„US Farm Price; USDA" 

(U.S.$/mt) 

818 886 886 798 833 725 

Min-Max: 725-886 Average  

(April-September 2022.):824 

 

„Rotterdam/Amsterdam 

CIF; EU; Oil World" 

(U.S.$/mt) 

895 878 769 654 686 616 

Min-Max: 616-895 Average  

(April-September 2022.):750 

* Source: Premović T. et al., 2023. 
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2.2. Price movement of the most important oilseeds for industrial processing on the 

international market  

 

Table 3 shows the prices of the most important oilseeds on the world market: soybean seeds, 

rapeseed seeds and peanuts. 

By comparing the data shown in Table 3, it can be seen that the prices of the most important 

raw materials for oil production (soybean seeds, rapeseed seeds and peanuts) are highly 

variable, all depending on the type of raw material and the observed time period, i.e. market 

trends and legalities that are in showed different tendencies in different periods of time. 

Soybean seeds achieved different price values on different world markets/world exchanges, 

whose average values in the ten-year time period from 2011/12 to 2020/21 economic year 

varied in the range of 398 U.S.$/mt (“U.S. Farm Price; USDA”) to 462 U.S.$/mt (“Rotterdam 

CIF; US origin; Oil World”) (table 3). In the same observed ten-year time period (from the 

2011/12 economic year to the 2020/21 economic year) the average values of the peanut fruit 

were 491 U.S.$/mt, on “US Farm Price, Inshell, USDA”, while on „US Runners 40/50%, 

Shelled Basis, Oilworld” reached several times higher average value, amounting to as much 

as 1482 U.S.$/mt. The average value of the price of rapeseed in the observed ten-year time 

period (2011/12 - 2020/21 economic year) at “Hamburg CIF; Europe "00"; Oil World” was 

483 U.S.$/mt. U.S.$/mt. 

 

Table 3 also shows the realized price values of the most important oilseeds in 2021/22. 

economic year (from October 2021 to September 2022) as well as in the period from October 

2022 to July 2023 (during the 2022/23 economic year), with the fact that the last recorded 

values of the price of oilseeds, until the implemented analysis in August 2023, oilseed price 

values for the month of July, preliminary oilseed price values. 

 

Average soybean seed price 2021/22. economic year, in different world markets/world 

exchanges it varied in the range of 529 U.S.$/mt to “U.S. Farm Price; USDA” (which was to 

be expected, since the “U.S. Farm Price; USDA” also reached the minimum average value of 

the price of soybean seeds for the ten-year period, 2011/12. - 2020/21 economic year, in 

relation to other world markets/world soybean exchanges) up to 640 U.S.$/mt at “Rotterdam 

CIF; US origin; Oil World” (which was to be expected since at “Rotterdam CIF; US origin; 

Oil World” the maximum average value of the price of soybean seeds for the ten-year period, 

2011/12 - 2020/21 economic year, was reached, in relation to other world markets/world 

exchanges of soybean seeds). 

 

Monthly values of soybean seed prices from October 2022 to July 2023, during 2022/23. 

economic years, in different world markets/world stock exchanges were different. Therefore, 

different average values of soybean seed prices during 2022/23 economic years were 

recorded in different world markets/world stock exchanges, which varied in the value interval 

of 530 U.S.$/mt on the “U.S. Farm Price; USDA”, as well as the “U.S. NO.1 Yellow Cash 

Central Illinois; AMS” (on “U.S. Farm Price; USDA” also reached a minimum average value 

of the soybean seed price for the 10-year period, 2011/12.- 2020/21. economic year, as well 

as the minimum average value of soybean seed price 2021/22. economic year, in relation to 

other world markets/world soybean seed exchanges) up to 596 U.S.$/mt at “Rotterdam CIF; 

US origin; Oil World” (which was to be expected since at “Rotterdam CIF; US origin; Oil 

World” the maximum average value of the price of soybean seeds for the ten-year period, 

2011/12 - 2020/21 economic year, was also reached, as well as the maximum average the  
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value of the price of soybean seeds in the 2021/22 economic year, in relation to other world 

markets/world stock exchanges of soybean seeds). 

 

Table 3. Prices of the most important oilseeds on the international market 

(U.S. Dollars per Metric Ton, U.S.$/mt) 
Year 

Beginning 

Oct 1 

Soybean Peanut 

 

Rapeseed 

U.S. 

1/ 

U.S. 

2/ 

Brz 

3/ 

Arg 

4/ 

Rott 

5/ 

U.S. 

6/ 

Rott 

7/ 

Hamb 

8/ 

October - September Average 

2011/12 488 505 549 533 562 502 2,480 616 

2012/13 530 537 538 543 592 653 1,391 579 

2013/14 482 487 514 517 542 531 1,300 505 

2014/15 362 356 388 401 407 484 1,294 417 

2015/16 339 346 382 375 396 421 1,260 409 

2016/17 347 351 385 376 404 430 1,554 432 

2017/18 343 337 396 386 403 509 1,317 425 

2018/19 309 307 360 347 370 467 1,302 420 

2019/20 316 325 367 354 380 447 1,444 433 

2020/21 461 495 531 525 563 463 1,473 594 

 

2011/12-

2020/21 

Average 

398 405 441 436 462 

491 1482 483 

 

2021/22 

Oct  437 452 520 541 549 529 1,560 782 

Nov  448 455 506 543 553 560 1,560 793 

Dec  459 473 516 560 565 529 1,548 822 

Jan  474 515 546 602 608 575 1,525 852 

Feb  544 576 633 649 669 540 1,500 803 

Mar  566 607 677 688 720 551 1,500 1019 

Apr  581 615 667 652 723 545 1,450 1101 

May  592 616 665 649 720 558 1,450 996 

Jun 603 628 661 648 675 556 1,460 785 

Jul  570 565 604 591 618 558 1,500 678 

Aug  562 570 620 607 633 551 1,550 644 

Sep 518 535 608 582 643 567 1,550 590 
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Average 

2021/22 

529 551 602 609 640 552 1,513 822 

 

2022/23 

2022/23 

Oct  496 494 600 585 623 586 1,560 622 

Nov  514 519 614 601 646 659 1,585 633 

Dec  529 535 589 617 646 531 1,605 601 

Jan  533 541 590 616 648 615 1,605 600 

Feb  555 554 566 622 651 600 1,650 588 

Mar  547 541 530 605 575 593 1,670 519 

Apr  547 540 493 566 558 602 1,725 501 

May  529 507 475 527 518 615 1,800 452 

Jun 522 522 487 543 525 624 1,878 471 

Jul
* 

N/A 549 528 557 565 N/A 1,978 507 

Average 

Oct 2022 -

Jul
*
23 

530 530 547 584 596 603 1,706 549 

*
1/ U.S. Farm Price; USDA. 2/ U.S. NO.1 Yellow Cash Central Illinois; AMS.     3/ Brazil Paranagua, 

FOB; IGC. 4/ Argentina Up River, FOB; IGC. 5/ Rotterdam CIF; US origin; Oil World. 6/ US 

Farm Price, Inshell, USDA. 7/ US Runners 40/50%, Shelled Basis, Oilworld. 8/Hamburg CIF; 

Europe "00"; Oil World. 11/ Phil/Indo CIF NW Europe; Oil World 
    **

 Preliminary 

Source: www.fas.usda.gov/data/oilseeds-world-markets-and-trade
 

 

 

Peanut price values 2021/22. economic years have varied, so that at the end of 2021/22. 

economic years achieved an average price value of 552 U.S.$/mt on “US Farm Price, Inshell, 

USDA”, up to 1,513 U.S.$/mt “US Runners 40/50%, Shelled Basis, Oilworld”, while in 

2022/23. economic years, the value of the price of the peanut continued to grow, therefore the 

average value of the price of the peanut was reached during 2022/23. economic years (from 

October 2022 to July 2023) ranged from 603 U.S.$/mt on “US Farm Price, Inshell, USDA” to 

as high as 1,706 U.S.$/mt on “US Runners 40/50%, Shelled Basis, Oilworld”. 

 

Average value of rape seed price at the end of 2021/22. economic years at “Hamburg CIF; 

Europe "00"; Oil World” was 822 U.S.$/mt, while the average value of rape seed price in this 

international market/international exchange during 2022/23. economic year (from October 

2022 to July 2023) achieved a significantly lower value of 549 U.S.$/mt. 

 

 

 

 

 

 

 

http://www.fas.usda.gov/data/oilseeds-world-markets-and-trade
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3. Instead of conclusion    
 

Changes in the quantities of produced and available oilseeds cause fluctuations in the 

developed European and world market of oilseeds, which all reflect on the formation and 

variation of the prices of oilseeds in the international exchange. 

The specificity of oil production lies in the fact that the available quantities of raw materials 

also depend on the weather conditions, which are variable, often unfavorable, therefore the 

ability of the plant to adapt to changing climatic conditions largely influences the selection of 

oil crops for sowing, i.e. volume of production and processing of oilseeds. Among the large 

number of oilseed crops, soybean seeds, rapeseed seeds, sunflower seeds and peanuts stand 

out and occupy a special place on the international market of oilseeds. 

Forecasts by analysts from the United States Department of Agriculture Foreign Agricultural 

Services are that the global production of oilseeds for 2023/24. will be reduced by 3.6 million 

tons and will amount to 663.7 million tons. This decline in oilseed production is predicted to 

be due to lower production of soybeans in America, rape seeds in Canada and sunflower 

seeds in Europe. The export of oilseeds decreased due to the decrease in the export of 

soybean seeds from America and the decrease in the export of rape seeds from Canada and 

Uruguay. Rape seed imports are lower in China and Mexico, and soybean seed imports are 

lower in Pakistan, Egypt and Bangladesh. Global ending stocks of oilseeds in the world were 

reduced due to lower available quantities of soybean seeds in the America, rape seeds in 

Canada and sunflower seeds in Europe (www.fas.usda.gov/data/oilseeds-world-markets-and- 

trade). In the period ahead of us, it remains to be determined whether and to what extent the 

experts' predictions will come true and how comprehensive developments on the market of 

leading oilseeds will affect their price. Undoubtedly, general economic and geo-political 

events will have a significant impact on this, among which the ongoing war in the Black Sea 

region, between Ukraine and Russia, extremely important actors on the European and world 

markets for oilseeds, especially sunflower seeds, stands out. 
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Abstract: Innovation and inventiveness are key drivers of the economy, business, society, and 

civilization. Small and medium-sized enterprises are generators of innovation in every 

country that seriously engages in the economy and consequently achieves a comparative 

advantage and competitive advantage of its companies. Recognizing innovation and 

inventiveness as a significant factor in the development of the economy of each country, we 

must learn from countries that have reached the peak in this field, such as the USA, China, 

and Israel, which are currently some of the most innovative in the field of agriculture, but also 

in other areas. By 2050, the demand for food will surge 70%, in line with rapid population 

growth. A UN study found that about 9.9% of the world’s population still goes hungry, so the 

thought of feeding almost 10 billion mouths is a daunting prospect. Putting the right things, in 

the right place, at the right time is one of the basic principles of precision agriculture. With the 

idea of organized fight against hunger, as well as organized entrepreneurship for the sake of 

making a profit, these countries use the opportunity that is unique at the moment when the 

number of inhabitants of the country is rapidly increasing and when there is less and less 

food, to digitally and technologically improve their agriculture, because in the opinion of 

these states, the economy and companies, that is where the future lies.With environmental 

changes hard to predict, we must turn to innovation in agriculture technology. The farm is 

becoming a data factory, with sensors and other technology collecting thousands of data 

points about everything from soil quality to humidity and crop yields. Big data & analytics 

can help farmers decide when to plant and harvest, how much water or fertilizer to use, and 

how much seed they should sow. Farming operations are subject to weather and 

environmental changes, which are difficult to access, especially for large farms. Applying big 

data and analytics in agriculture help farmers predict water cycles or rainfall patterns. In terms 

of the methodology used in the preparation of this work, numerous literature from this young 

but propulsive field of information technology was used. Various qualitative, quantitative, as 

well as scientifically inteconnected methods were applied in this paper. From scientifically 

interconnected methods, we used the scientific method of analysis and synthesis, inductive 

and deductive scientific methods, scientific methods of abstraction and concretization, 

methods of generalization, and specialization. 
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INTRODUCTION 

 

By 2050, the demand for food will surge 70%, in line with rapid population growth [1]. A UN 

study found that about 9.9% of the world’s population still goes hungry, so the thought of 

feeding almost 10 billion people is a daunting prospect [1]. With environmental changes hard 

to predict, we must turn to innovation in agriculture technology [1]. 

Agriculture contributes to multiple environmental issues including climate change (agriculture 

is responsible for 13-21% of global greenhouse gas emissions), chemical pollution, water 

waste, and habitat destruction [2]. 

Innovation and inventiveness are key drivers of the economy, business, society, and 

civilization. Small and medium-sized enterprises are generators of innovation in every 

country that engages in the economy and consequently achieves a comparative advantage and 

competitive advantage of its companies. Recognizing innovation and inventiveness as a 

significant factor in the development of the economy of each country, we must learn from 

countries that have reached the peak in this field, such as the USA, China, and Israel, which 

are currently some of the most innovative in the field of agriculture, but also in other areas. 

India is heavily investing in the digitalization of agriculture, wanting to become a new 

demographic and technological giant whose goal is to take advantages of the current and 

future reduced food supply and the fact that there will be a serious problem of less and less 

food with the increase in the number of people on the planet. Developed countries invest in 

agriculture as the future and as one of the most promising economic sectors, supported by 

new technology and digitalization. The Netherlands has already done this in Europe with its 

agriculture, with agricultural land that is in no way better than agricultural land in the 

Republic of Serbia with knowledge that is no greater than the knowledge of our agricultural 

economists, experts in mechanization, fruit growing, arable farming, vegetable growing, 

electrical engineers, experts in machinery, etc. 

But what connects these countries, that invest both knowledge, financial resources, and time 

in agricultural production, is the idea of gathering, organizing, taking advantage of the 

opportunity. Putting the right things, in the right place, at the right time is one of the basic 

principles of smart agriculture. With the idea of organized fight against hunger, as well as 

entrepreneurship for the sake of making a profit, these countries use the opportunity that is 

unique at the moment when the number of inhabitants of the planet is rapidly increasing and 

when there is less and less food, to digitally and technologically improve their agriculture. 

The reason for this is because, in the opinion of these states, their economies and companies, 

that is where the future lies. Because agricultural production has in a way, supported by new 

technologies, become “alchemy“ in the economy: from almost nothing, from a single seed, 

creating something that is sought after and needed, which is necessary and essential for every 

man - food. In this way, these countries are developing not only the economic aspect of 

agriculture, but are developing an entire technological revolution, creating smart villages, 

raising the standard of living and automating rural areas, creating smart networks, the internet 

of smart things and finally smart cities. 

 

Some of the innovations, mentioned in this paper, represent top achievements in the field of 

agriculture, which are original and specific for each mentioned country, showing that 

innovation has no boundaries and does not know race, religion, nation, but can differ from 

environment, education system and creativity in each country. Israel has focused significant 

attention on original and unusual innovations in the field of agriculture, with which it 

develops in the desert, creating an environment not only favorable for life, but more than  
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enough for a rich and fulfilled life of its inhabitants. United States, on the other hand, looks to 

increase quantity at the expense of quality, because it believes that this is the only way to feed 

the world in order to reduce hunger, which is one of the goals of the United Nations. 

American innovations represent a kind of simple innovations that quickly and efficiently 

solve given problems and put an emphasis on the efficiency of agriculture. India, on the other 

hand, like China, as the most populous countries in the world, want to take advantage of 

cheap labor and a large number of inhabitants. The demographic boom that India is currently 

experiencing is utilized to produce as much food as possible and at the same time for the 

Indian society to be improved, economically, culturally, civilizational and technologically. 

Today`s technological progress allows agriculture to be resilliant, flexible and scalable [2]. 

This way, it can resist and adapt to the rising negative effects of climate change and the need 

for sustainable development [2]. We are witnessing the human innovation potential at work, in 

agriculture among many other areas [2]. Countries like Israel, India, China are becoming 

incubators of innovative start up companies in agriculture [2]. Their innovations and 

innovative solutions differentiate from dominant U. S. model of innovations in agriculture 

using broadband connection and IoT [2]. These different innovative solutions are diverse in 

their approach, concept and technology [2]. They are combining different aspects of 

tecnhnology which is making their approach original and unique, contributing to the 

diversification of innovations in agriculture and finding effective and efficient solutions that 

are sustainable, clean for the environment and safe for humans [2]. 

 

Despite Israel’s unconducive climate, limited arable land mass, and relative water scarcity, 

Israel produces 95% of its own food and exports high-quality products around the world [2]. 

In the arid landscape of Israel, Israeli companies are pioneering groundbreaking agricultural 

technologies that have the potential to transform the global landscape of sustainable farming 

[3]. Their innovations are making a significant positive impact amidst the ongoing food crisis 

[3]. 

The world is currently grappling with a pervasive food crisis that has brought an ominous 

cloud over our future [3]. This crisis is marked by the worst rice shortage in two decades, an 

unfortunate consequence of climate change, extreme weather conditions, and population 

growth, which have strained our food systems [3]. 

 

ISRAELI COMPANIES WHICH ARE REVOLUTIONIZING AGRICULTURE 
 

One of ICL's most promising innovations is their new eqoX fertilizer technology [3]. This 

state-of-the-art controlled-release fertilizer with a biodegradable coating is revolutionizing the 

fertilizer industry by maximizing nutrient use efficiency [3]. By minimizing nutrient losses to 

the environment, eqoX ensures that more nutrients are available to nourish crops, thereby 

increasing yields and improving agricultural sustainability [3]. The company also launched 

ICLeaf in India. ICLea is a revolutionary diagnostic tool to help farmers address nutrient 

surplus or deficiencies, and maximize yields [3]. By measuring ten different elements in a leaf 

sample, ICLeaf offers precise, real-time feedback and nutrient use recommendations [3]. 

Another Israeli company contributing to this technological revolution in agriculture is 

Netafim [3]. Known for its pioneering work in drip irrigation, Netafim has long been at the 

forefront of developing sustainable solutions to farming challenges [3]. Their innovative 

irrigation systems enable farmers to optimize water and nutrient usage, thereby increasing 

crop yields while reducing the environmental impact [3]. Netafim's smart irrigation  

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

236 
 

 

technology utilizes real-time data to adjust watering schedules and amounts, ensuring optimal 

conditions for plant growth [3]. 

 

BioBee Biological Systems, this Israeli company has a game-changing approach to 

agriculture through its biologically based integrated pest management solutions [3]. BioBee 

uses beneficial insects and mites for biological pest control, reducing the need for chemical 

pesticides [3]. Their method not only helps control pests but also maintains the health of crops 

by avoiding chemical residue [3]. They have also improved the way pollination is conducted, 

particularly in greenhouses [3]. Instead of relying on wind or other insects, BioBee deploys 

domesticated bumblebees that have proven to be more effective and efficient pollinators [3]. 

This technology leads to better crop yield and quality [3]. 

Agrematch is an artificial intelligence (AI) company focused on providing sustainable 

products for the agricultural and food industries [4]. Agrematch’s pioneering and proven AI 

predictive system and validation platform is disrupting these industries by discovering and 

developing active ingredients for a fraction of the time, costs and risks associated with active 

ingredient development [4]. Agrematch’s pipeline of crop protection and nutrition products 

includes natural and sustainable products [4]. 

ICL Group, a leading specialty minerals company, has invested in Agrematch, an AI agriTech 

startup, to develop novel biostimulants using AI-powered compound discovery [4]. This 

collaboration aims to address the challenges of the current, lengthy and costly development 

cycle for sustainable crop nutrition products [4]. 

Agrematch's AI4AI platform uses predictive algorithms to design novel compounds, 

potentially saving time and costs compared to traditional methods [4]. AI has already proven 

its effectiveness in the pharmaceutical industry, with companies saving nearly 70% of 

discovery costs through its use [4]. 

This partnership provides Agrematch with access to ICL's global market, regulatory expertise, 

and R&D team, accelerating the development and commercialization of their innovative 

solutions [4]. 

 

Other notable agriTech innovations include autonomous tractors and farm vehicles by 

Bluewhite, robotic pollination by Edete, and real-time soil monitoring by DOTS [2]. These 

technologies highlight the growing use of AI and automation in agriculture, aiming to 

improve efficiency, sustainability, and food security. 

Mazor-based Groundwork is working to reduce carbon emissions and pollution from excess 

fertilizer application [2]. The company’s mycorrhizal inoculants, a product containing 

mycorrhizal fungi, help plants absorb water and nutrients more efficiently, which reduces the 

amount of fertilizer farmers need to apply, which would turn into runoff that pollutes 

groundwater [2]. 

Pesticides are another resource that farmers often overuse due to imprecise application and the 

increasing resistance of common pests to conventional insecticides [2]. Their overuse has 

significant environmental impacts, including serious hazards to human health [2]. Ramat Gan-

based DriftSense’s software solution leverages data to help growers spray pesticides more 

efficiently [2]. With advanced analytics, farmers can make better decisions regarding spray 

times and quantities required [2]. 

The ongoing global decline in bee populations has made this need ever more pressing [2]. 

Beit HaEmek-based Beewise has created a solution in the form of an autonomous beehive that 

uses AI-powered precision robotics to manage all beekeeping activities [2]. Its automated 

BeeHomes are solar-powered, climate- and humidity-controlled, allow for automated  
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harvesting, and can even alert apiculturists when their hive is likely preparing to swarm, 

preventing injuries to both humans and bees [2]. 

Kfar Vitkin's Salicrop employs seed enhancement tech to enhance plant resilience, addressing 

challenges like salinity, drought, and temperature fluctuations [2]. Salicrop's genetic 

innovations aim to equip crops for environmental stresses, contributing to global food security 

amid inevitable climate change effects [2]. 

 

THE CASE OF UNITED STATES OF AMERICA 

 

When it comes to U.S. crop production, honey bees are worth $20 billion [1]. These insects 

are essential to human survival, so there is increasing innovation in agriculture equipment to 

help protect bees and maximize their pollination capabilities [1]. BVT uses commercially 

reared bees to deliver targeted crop controls through pollination, replacing chemical pesticides 

with an environmentally safe crop protection system [1]. 

The system doesn’t require spraying water or the use of tractors [1]. Instead, the scientifically 

designed bumblebee hive allows bees to pick up a trace amount of pest control powders on 

their legs to spread as they travel within the field [1]. 

This innovation in agriculture technology supports improved sustainable farming, crop yield, 

and soil quality [1]. 

Indoor vertical farming offers a solution to the limitations faced by traditional rice farming, 

with average yields between three and six tonnes per hectare [1]. This method involves 

stacking farm products in a closed and controlled environment using vertically mounted 

growing shelves, often hydroponic or aeroponic [1]. Hydroponics grows plants in water and 

nutrient solutions, while aeroponics suspends roots in the air, misting them with water and 

nutrients [1]. 

AeroFarms, utilizing aeroponic technology, mists roots with water, oxygen, and nutrients 

using recycled plastic cloth [6]. The stable indoor conditions, combined with efficient LED 

lights, disrupt the cycle of indoor pests, eliminating the need for pesticides, fungicides, and 

herbicides [6]. 

Innovations in livestock farming include automated dairy installations, automated cleaning 

systems for waste removal, Armenta's non-antibiotic treatment using acoustic pulse 

technology for bovine mastitis, and automated feeder systems tailored to animals' specific 

needs [1]. Faromatics employs robotics, AI, and big data to enhance animal welfare and farm 

productivity [1]. 

Symbrosia addresses the significant impact of methane on climate change, emphasizing its 

higher global warming impact compared to CO2 over different time periods [6]. 

The global livestock sector accounts for approximately 14.5% of all greenhouse gas 

emissions, of which 65% is emitted by cattle [6]. This is where Symbrosia comes in [6].  

Symbrosia is focusing on reducing the methane impact of cows by introducing seaweed into 

their diets [6]. Scientific research, conducted by Robert Kinley et.al, has found that replacing 

just 0.4% of a cow’s feed with Asparagopsis taxiformis – a type of red macroalgae – can 

reduce livestock methane emissions by over 90%, as well as increase growth rate [6]. 

Trapview is an automated pest monitoring and forecasting system that provides farmers with 

near real-time data about the conditions of their crops [6]. By forecasting potential pest 

outbreaks, the AI technology serves as a digital employee to help protect the survival rates of 

crops [6].  

Farmers who use Trapview experience lower production costs, higher yields, better risk 

management and operate under a much more sustainable ecosystem [6]. 
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Founded in Slovenia in 2007, Trapview now manages over 4,000 fields and claims to possess 

the largest database of algorithms and pest data in the world [6]. In an interview with AFN, 

CEO Matej Štefančič stated that the company’s algorithms have the potential to identify 

around 40 different species of insect in their forecasting models [6]. 

Kray Technologies have designed the world’s first fully digital and unmanned drone crop 

sprayer [6]. Capable of autonomously spraying up to 1200 acres per day, the agricultural 

innovation hosts a variety of benefits for the average farmer [6].  

The industrial drones serve as a replacement for agricultural planes, using less fuel, less 

maintenance and staffing, and operate at speeds of up to 70 mph, covering vast areas in little 

time [6]. As a result, the highly efficient technology cuts applications costs by 90% to around 

$1 per acre [6]. 

 

Agriculture is a highly volatile industry, vulnerable to extreme weather conditions 

continuously exacerbated by our changing climate [6]. For those who farm in harsh climates 

or within impoverished communities, insurance is scarce - often leaving financially burdened 

farmers to the mercy of the climate [6]. WorldCover, however, seeks to reduce this exposure 

and aims to speed up the process of claiming such notoriously laborious insurance [6].  

Much of WorldCover’s target market already receives money via mobile payment services 

[6]. This serves as the infrastructure for automated blockchain based insurance technology 

[6]. Using this decentralised blockchain technology, they simplify the insurance payment 

process by developing smart contracts using distributed ledger [6]. 

The adoption of smart contracts allows insurance payments to be automatically triggered once 

certain conditions have been met [6]. Subsequently, fraudulent requests are prevented, and the 

speed and efficiency of payments is significantly improved [6].  

It offers this kind of insurance by using high-resolution satellite imaging [6]. Using this 

imagery, WorldCover analyses rainfall patterns to determine the level of compensation 

required [6]. For example, a farmer with little education in remote India will understand that if 

his crops suffer from a lack of rain for a few weeks, he will be directly compensated with an 

automated payment on the blockchain system [6]. 

 

THE CASE OF PEOPLE'S REPUBLIC OF CHINA 

 

The study on the complex relationship between innovation and sustainable development, 

focusing on China, reveals key insights [8]. The results indicate that economic growth initially 

raises environmental pressure, but the effect diminishes in the long run, suggesting potential 

support for sustainable development [8]. Short-run increases in agricultural machinery 

contribute to pollution reduction, and energy consumption shows a negative coefficient, 

aligning with China's sustainable development efforts [8]. 

 

Technological innovation, measured through trademark applications, has a positive correlation 

with sustainable development, reducing environmental pollution and promoting economic 

growth [8]. Patent filings, although having a small negative impact on growth, correlate with 

pollution reduction [8]. Financial development initially reduces economic growth but 

becomes positive in the long run, supporting China's sustainable development goals [8]. 

Energy consumption has a positive impact on economic growth, but agricultural machinery 

hinders growth, contributing to economic reduction [8]. Overall, technological innovation, 

especially in the form of trademarks, supports sustainable development by reducing pollution 

and enhancing economic growth [8]. Financial development plays a crucial role in the short 

and long run, aiding environmental protection and encouraging growth [8]. The study  
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underscores the importance of innovation and financial development for China's sustainable 

future [8]. 

 

BIO-INNOVATIONS 

 

Established in 2016, the Israel-based company is engineering an ‘artificial pollination-as-a-

Service’ solution to bee pollination [6]. Led by mechanical engineer Eylam Ran, the company 

is developing a way to store pollen and then synchronise pollination using mechanical 

pollinisers [6]. 

Founded in September 2017, Joyn Bio was established as a joint venture by Bayer – a 

pharmaceutical and life science company – and Ginkgo Bioworks – an analytics company that 

produces their own microorganisms – to engineer plant microbes in order to solve the various 

sustainability issues within the agriculture sector [6]. 

 

Aiming to engineer microbes that provide plants with biological nitrogen fertiliser, Joyn Bio 

subsequently reduces the amount of industrial nitrogen fertiliser; cutting greenhouse gas 

emissions by 3%, reducing water pollution and providing late-season nitrogen to crops [6]. 

BioFiltro has come up with an unconventional wastewater treatment solution [6]. Founded in 

Chile in 2009 and beginning operations in USA in 2013, BioFiltro exploits the digestive 

power of worms and microbes to remove around 99% of bacteria and other contaminants in 

wastewater [6]. The treatment process allows for water to be reused for agricultural irrigation 

[6].  

Thanks to their patented Biodynamic Aerobic System, BioFiltro states that they reduce 

greenhouse gas emissions by 91% - providing a highly sustainable nature-based solution to 

wastewater treatment within the agriculture sector [6]. 

 

AI AND BLOCKCHAIN  

 

Blockchain technologies are used in agriculture to track plant information from the farms to 

the shelf [7]. Powered by a decentralized database, this technology helps regulate the quality 

of food and its shelf life [7]. The auditable database allows growers and marketers to monitor 

farm products throughout the supply chain [7]. 

In recent times, Hyperledger, an open-source blockchain framework, has been adopted by 

Walmart to help the retail giant detect unwholesome food in real time before it gets to the 

consumer [7]. In addition, to encourage chemical-free farm products and improve 

transparency in its agricultural supply chain. 

 

IoT is used as a smart farming solution for monitoring the crop field from anywhere [7]. It 

involves using sensors to track soil moisture, crop health, livestock conditions, temperature, 

etc [7]. 

IoT technologies make it possible to create automated irrigation structures where water 

resources can be managed efficiently [7]. By collecting crop data such as moisture and 

temperature, IoT technologies can help determine the right amount of water for crops every 

season [7]. 

The use of 3D laser scanning and spectral imaging/spectral analysis can help farmers predict 

weather scenarios and optimize the use of resources required for irrigation, fertilization, and 

pest control [7]. 

Through AI/ML (Artificial Intelligence/Machine Learning) & data science technology, 

farmers can analyze their fields for the best locations for planting seeds [7]. They can use  
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computer vision to recognize plants’ optimal height, width, and spacing [7]. This data can 

then be used to optimize their growing methods [7]. 

 

METHODOLGY 

 

In terms of the methodology used in the preparation of this work, numerous references from 

this young but propulsive field of information technology were used. 

A brief but studious analysis of previous research on this topic was conducted. The method of 

the rational universal model of technology was used. 

From qualitative methods, we used methods of description, compilation methods, 

classification methods, general theories of composition, and comparative methods. 

These methods enable fundamental, applied, developmental, micro, macro, and global 

research, and the discovery, formulation, and presentation of scientific facts, laws, and 

phenomena in the past, present, and future [12]. 

From scientifically interconnected methods, we used the scientific method of analysis and 

synthesis, inductive and deductive scientific methods, scientific methods of abstraction and 

concretization, methods of generalization, and specialization. 

 

CONCLUSION 

 

The farm is becoming a data factory, with sensors and other technology collecting thousands 

of data points about everything from soil quality to humidity and crop yields [7]. Big data & 

analytics can help farmers decide when to plant and harvest, how much water or fertilizer to 

use, and how much seed they should sow [7]. 

Farming operations are subject to weather and environmental changes, which are difficult to 

assess, especially for large farms [7]. Applying big data and analytics in agriculture help 

farmers predict water cycles or rainfall patterns [7]. 

 

The benefits of digitalization of agriculture are the increasing standard of living of the 

population and reaching the scale of economic and technological standards of highly 

developed countries. China is looking to retain first place in technological development in the 

world, entering the field of agriculture and smart agriculture, so that it has enough food for its 

needs, but also for export, with innovations that cover vast areas, huge resources, in large 

quantities, but with the quality of produced food as well, accepting ideas, teachings and 

models of Western countries, primarily the United States of America, implementing and 

adapting them for their needs.  

Where is the Republic of Serbia in this area, which has not yet adopted a adaptation strategy 

to the climate change, which represents the greatest danger and risk for both insurance of 

agriculture as well as the survival of man himself? The initiative of the top of the state is 

needed, creating an innovative environment and taking advantage of the opportunity to use 

the largest economic potential in the Republic of Serbia, which is agriculture, to recover, get 

on its feet and ultimately preserve this resource, potential, capacity that affects our 

comparative and competitive advantage of companies. We should ask ourselves what will we 

leave to future generations? Whether buildings, highways, factories or a developed system of 

agricultural production and land from which they will be able to live and in which all previous 

generations have invested? We can technologically improve it and keep up with the world, in 

order to leave future generations something to be proud of, which is modern, innovative, 

technologically advanced, and at the same time traditional and in accordance with our 

national culture. 
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Abstract: The availability of hydropower is the most important renewable resource that is 

used for the production of heat and electricity. Water energy is also used for the purposes of 

energy accumulation; therefore we classify water energy as a renewable resource. 

Hydropower is a very attractive renewable energy source, in terms of the low cost of 

electricity and the flexibility it provides to the electrical circuit. There are several ways to use 

water energy, the most widespread is the production of electricity in hydroelectric power 

plants. Water energy is mainly used for the production of electricity in hydroelectric power 

plants. Electricity production in hydropower plants is divided into small, medium and large 

hydropower plants. The use of renewable energy sources as well as water energy has a great 

potential and perspective for the future. 

 

Keywords: renewable energy sources, hydropower, distribution of hydropower. 

 

 

Introduction 

 

Global warming, the energy crisis and inflation have brought rising energy prices and 

pressure to reduce the impact of energy on the environment, so much attention is being paid to 

the use of primary renewable energy sources. The world depends on energy; therefore, we 

need resources that will be able to ensure the sustainable development of every society. The 

world's reserves of fossil fuels are slowly being depleted and it is necessary to look for other 

sources. The availability of hydropower is the most important renewable resource that is used 

for the production of heat and electricity. People used rivers and waters for transportation in 

ships, use of mills, pumps and today for energy sources. Today, water and its energy is a  

                                                           
1
 branislav.dudic@fm.uniba.sk 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

243 
 

 

popular renewable energy source. Water energy is mainly used for the production of 

electricity in hydroelectric power plants. 

 

We can divide the types of hydropower plants according to the size of the installed capacity: 

• small hydropower plants with an installed capacity of up to 10 MW 

• medium hydropower plants with an installed capacity of 10 to 200 MW 

• large hydropower plants with an installed capacity of over 200 MW 
 
 

Hydropower consumption worldwide from 2000 to 2022 (in exajoules) 

 
Source: Kearney. (June 26, 2023). Hydropower consumption worldwide from 2000 to 2022 (in 

exajoules) [Graph]. In Statista. Retrieved October 16, 2023, from 

https://www.statista.com/statistics/265692/global-hydropower-consumption-in-oil-equivalent/ 

 

 

In 2022, global hydropower consumption amounted to 40.68 exajoules. This represented a 

slight increase of roughly 0.7 percent in comparison to the previous year, and also is highest 

figure recorded since the year 2000 (Statista). 
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Hydropower and Energy Production worldwide 

 

In the global environment, the availability of hydropower is the most important renewable 

resource. The advantage of hydropower plants is that they have a renewable energy source 

that does not emit harmful substances into the air, they stabilize riverbeds, they accumulate 

water, and they have a shorter economic return period. However, the disadvantage is high 

investment costs for construction and also negative impacts on the surrounding environment, 

water reservoirs often lead to depopulation and flooding of the area and noise. Hydropower is 

the second largest source of electricity on a global scale, and by 2029 we can expect an 

increase in the amount of electricity produced. 
 

Hydropower – Energy Production worldwide (trillion kilowatt-hours) 

 

 
Source: https://www.statista.com/outlook/io/energy/renewable-energy/hydropower/worldwide 

 

 

The world depends on energy, so we need resources that will last forever and will be able to 

ensure the sustainable development of any society. Hydropower is a very attractive renewable 

energy source, in terms of the low cost of electricity and the flexibility it provides to the 

electrical circuit. Hydropower currently accounts for 60% of all renewable energy sources and 

16% of total global electricity production. 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

245 
 

 

Hydropower – Energy Production growth worldwide (trillion kilowatt-hours) 
 

 
Source: NEI. (June 26, 2023). Distribution of hydropower consumption worldwide in 2022, by country 

[Graph]. In Statista. Retrieved October 16, 2023, from 

https://www.statista.com/statistics/274012/countries-with-the-highest-share-of-hydropower-

consumption/ 

 
 

Distribution of hydropower consumption by country 

 

Support for renewable energy sources and hydropower in the future is one of the key pillars of 

energy in several countries of the world. No country can operate on 100% renewable energy 

without hydropower. Hydropower is a classic example of a renewable energy source, and its 

use often brings other positive effects on the environment and the landscape. 
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Source: NEI. (June 26, 2023). Distribution of hydropower consumption worldwide in 2022, by country 

[Graph]. In Statista. Retrieved October 16, 2023, from 

https://www.statista.com/statistics/274012/countries-with-the-highest-share-of-hydropower-

consumption/ 

 

 

In 2022, China was the leading hydroelectricity consumer in the world, with more than 30 

percent of the global consumption. Brazil ranked second, with nearly ten percent of the 

hydropower consumption worldwide. By comparison, Sweden's hydropower consumption 

represented 1.6 percent of the total consumption across the globe (Statista). 
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Conclusion 

 

The global energy crisis and inflation brought rising energy prices and pressure to reduce the 

impact of energy on the environment, and much attention is currently being paid to the use of 

renewable energy sources. All over the world today there is great support for renewable 

energy sources as one of the key pillars of energy. The use of water energy, with its energy 

content and multifunctional use, has enormous potential and a great perspective for the future 

of every country in the world. 
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Abstract: Small and medium-sized enterprises are now an important part of the European 

economy and are of growing economic and social importance. In the European Union, 

entrepreneurship contributes most to economic growth and the creation of new innovations, 

employment and social inclusion. The European Commission's aim is to support successful 

entrepreneurship, improve the business environment for SMEs and enable them to realize 

their full potential in today’s global economy. There are more than 20 million small and 

medium-sized enterprises in the European Union, accounting for 99% of all businesses, 67% 

of jobs and 85% of all new employment opportunities. 

Key words: entrepreneurship, small and medium-sized enterprises, European Union, business 

environment 

 

Introduction 

 

International entrepreneurship can be defined as the economic activity of an entrepreneurial 

entity carried out in a global environment. International entrepreneurship is associated with 

international trade, movement of goods, capital and services. The main objective of 

international entrepreneurship is the rapid increase in mergers and acquisitions of companies 

and the establishment of new trading companies regardless of national boundaries. 

International entrepreneurship has the following characteristics: 

 transcending the boundaries of the national economy, 

 the removal of restrictions, 

 merging of trading companies, 

 it takes place in interaction with international economic and financial organizations, 

 it is mainly practiced by supranational trading companies, 

 influences the functioning of small and medium-sized enterprises, 

 economic growth, 

 the creation of new outsourcing relationships 

 the use of new technologies, 

 risk-taking (Nováčková D. 2013).
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Small and medium-sized enterprises are an important part of the European economy and have 

a growing economic and social importance. Small and medium-sized enterprises are the most 

important source of employment opportunities, entrepreneurial skills and innovation. SMEs 

shape the economy from various points of view and create new jobs, innovative inputs and 

strengthen the market mechanism through a high rate of competition (Lisý et al., 2016). 

The most important factors that determine whether a company falls into the SME category 

(Table 13) are 

 the number of employees and 

 turnover or total assets. 
 

 

Table 1. Categories of small and medium-sized enterprises  

Categories of 

enterprises  
Employees Turnover  Total assets 

Medium-sized 250 50 mil. EUR 43 mil. EUR 

Small 50 10 mil. EUR 10 mil. EUR 

Micro-enterprises 10 2 mil. EUR 2 mil. EUR 

Source: own elaboration (2023). 

 

 

Legal forms of entrepreneurial entities  
 

Supranational legal forms of entrepreneurial entities are primarily regulated by regulations of 

the European Communities, which are binding for all countries of the Communities, 

irrespective of the state in which these entities are domiciled. Supranational forms of 

companies bring new advantages for entrepreneurship.  

The supranational legal forms of entrepreneurial entities today include (Table 2): 

1. European Economic Interest Grouping,  

2. European Company, and  

3. European Cooperative Society (Nováčková D. 2013). 

 
 

Table 2. Supranational legal forms of entrepreneurial entities 

Company name Abbreviation The amount of capital Bodies 

European Economic 

Interest Grouping 

EEIG Creation of authorised 

capital is not mandatory.  

Executive Manager or 

Managers 

European Company SE 120,000 EUR General meeting of 

shareholders 

and supervisory board  

and an executive or 

managing body 

European Cooperative 

Society 

SCE 30,000 EUR Member meeting, 

supervisory board and 

executive or managing 

body 

 

 

 

 

 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

250 
 

 

Entrepreneurship in the EU 

 

Small and medium-sized enterprises are one of the most important pillars of the European 

Community. They also have a fundamental impact on sustainable economic growth in 

Europe. In the European Union, entrepreneurship contributes most significantly to economic 

growth and the creation of innovation, employment and social inclusion. The European 

Commission’s aim is to support successful entrepreneurship, improve the entrepreneurial 

environment for SMEs and enable them to realize their full potential in today’s global 

economy. 

 

The EU’s objectives in the areas of entrepreneurship, industry and innovation up to 2027 are 

 Strengthen the industrial base and support the transition to a low-carbon economy, 

 Support innovation as a means of creating new sources of growth 

 targeted support for small businesses and the promotion of entrepreneurial culture, 

 a pan-European market for goods, 

 Europe’s participation in the use of space. 

 

There are more than 20 million small and medium-sized enterprises in the European Union, 

accounting for 99% of all businesses, providing 67% of jobs and creating 85% of all new 

employment opportunities. They are also the main driver of economic growth, innovation, 

employment and social inclusion. The priority of the EU program is to reduce the bureaucracy 

that hampers entrepreneurs. It is in the interest of every state to support the development of 

new SMEs, but also to create market conditions that are motivating for existing entrepreneurs 

(Papula et al., 2016). 
 

Table 3. The number of small and medium-sized enterprises in the European Union (EU27) from 2008 to 2022 

by size 

Year Microenterprise  

(0 – 9 employees) 

Small  

(10 – 49 employees) 

Medium-sized  

(50 – 249 employees) 

2008 18,119,727 1,252,063 202,586 

2009 17,926,526 1,223,131 200,516 

2010 18,756,823 1,215,993 197,231 

2011 18,809,279 1,227,562 199,709 

2012 19,114,750 1,203,928 196,862 

2013 19,282,840 1,186,441 193,035 

2014 20,067,982 1,204,696 195,313 

2015 19,909,315 1,223,905 199,573 

2016 20,587,187 1,281,220 205,944 

2017 20,518,639 1,274,965 207,499 

2018 20,963,538 1,311,816 203,406 

2019 21,370,315 1,359,112 210,405 

2020 21,667,091 1,285,389 201,080 

2021 22,133,042 1,303,234 202,279 

2022 22,744,173 1,332,200 204,786 

2023 22,824,424 1,321,822 202,278 

Source: own elaboration according to: Statista (2023). Available at: 

https://www.statista.com/statistics/878412/number-of-smes-in-europe-by-size/ 
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In 2023, there were around 22.8 million small and medium-sized enterprises in the European 

Union, the vast majority of which were microenterprises, a further 1.3 million were small 

enterprises and 202,592 were medium-sized enterprises (Table 4). 
 

 

Table 4. The number of companies in the European Union in 2022 by country 

Country Number of 

companies 

Country Number of 

companies 

Italy 3 563 081 Bulgaria 338 686 

France 2 966 602 Austria 335 777 

Germany 2 614 363 Ireland 270 440 

Spain 2 612 497 Lithuania 239 238 

Poland 2 081 163 Denmark 237 979 

The Netherlands 
1 286 047 

 
Finland 

234 619 

 

The Czech Republic 1 050 211 Croatia 180 647 

Portugal 
946 629 

 
Slovenia 

153 835 

Greece 
719 828 

 
Latvia 

106 381 

Hungary 689 929 Estonia 78 001 

Belgium 
688 821 

 
Cyprus 

59 797 

Sweden 
661 574 

 
Luxemburg 

38 552 

Romania 538 013 Malta 33 496 

Slovakia 507 376   

Source: own elaboration according to: Statista (2023). [online]. Available at:  

https://www.statista.com/statistics/558212/number-of-businesses-in-europe/ 

 

In 2022, there were 3.56 million companies in Italy, which is the most in the European Union 

(Table. 4). In the same year, there were 2.96 million companies in France and 2.61 million 

companies in Germany. 
 
 

Number of people employed by small and medium-sized enterprises (SMEs) 
 

Small and medium-sized enterprises (SMEs) are an integral part of every economy and play 

an important role in national economies. The development of small and medium-sized 

entrepreneurship promotes economic growth and has a positive impact on employment in 

every EU country. SMEs also account for a significant percentage of employment. 
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Number of people employed by small and medium-sized enterprises (SMEs) in the non-

financial business economy of the European Union in 2023, by member state 

 
Source: Statista (2023). [online]. Available at: https://www.statista.com/statistics/1251464/number-of-people-

employed-eu27/ 

 

 

In 2023, almost 16.5 million people were employed in small and medium-sized enterprises 

(SMEs) in Germany, by far the most of any other country in the European Union. On the 

other hand, Malta had the lowest number of employees in small and medium-sized enterprises 

in the European Union with 155,375 people. 
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Conclusion 

 

Small and medium-sized enterprises are the most important part of the economy in all 

countries with developed economies. They can be seen as one of the driving forces not only in 

Europe, but in the whole world. They are even more strongly represented than before. SMEs 

are present in all European countries and are relatively easy to set up, which is why they 

emerge quickly and there are many of them. They are part of the modern economy and also 

play an important role in the economy. 

 

Literature 

 

1. Nováčková D. (2013). Podnikanie v európskom hospodárskom priestore. Gyűr: 

PLATIAN Nyomda & Kiadó Bt., 2013. ISBN 978-963-7692-41-3. 

2. Papula et al. (2016). Podnikanie a podnikateľské myslenie II. Bratislava: Wolters 

Kluwer, 2016. ISBN 978-80-7478-994-6. 

3. Statista (2023). Available at: https://www.statista.com/statistics/878412/number-of-

smes-in-europe-by-size/ 

4. Statista (2023). [online]. Available at:  

https://www.statista.com/statistics/558212/number-of-businesses-in-europe/ 

5. Statista (2023). [online]. Available at: 

https://www.statista.com/statistics/1251464/number-of-people-employed-eu27/ 
 

https://www.statista.com/statistics/878412/number-of-smes-in-europe-by-size/
https://www.statista.com/statistics/878412/number-of-smes-in-europe-by-size/
https://www.statista.com/statistics/558212/number-of-businesses-in-europe/


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

254 
 

 
 

CULTURAL COMPANY CHARACTERISTICS INFLUENCE ON 

INTERNATIONAL BUSINESS DECISIONS: A LITERATURE REVIEW 
 

 

Branka Laličić
1
 

Novi Sad School of Business, Serbia 

 

 

Abstract: This paper provides a review of the existing literature on the influence of company 

culture on international business decisions (IBD). The study synthesizes a wide range of 

research papers to explore the complex interplay between cultural factors and decision-

making processes in an international business context. In-depth review of 30 published 

research papers on major IBD and their determinants was conducted after and extensive 

literarure review. In terms of company cultural characteristics, the major IBD determinants 

include international business experience as well as key aspects such as Hofstede's cultural 

dimensions, organizational values, ethical considerations, communication, decision-making 

processes, and negotiation. The results reveal that company cultural characteristics 

significantly shape IBD, particularly behavior and communication, ethical considerations, and 

negotiation styles. Managerial implications and future research directions are discussed. 

 

Key Words: company culture, business expansion, business decisions management 

 

 

1. Introduction 

 

The success of domestic and international business is the main mirror of the decisions made 

and implemented by the company (ex. Tavera Romero, 2021), which are inextricably linked 

to the culture of the company (ex. Broccardo, Truant & Zicari, 2019) which is composed of 

people (ex. Caprar et al., 2015; Cvijanović, Vukotić & Mirčetić, 2020). The influence of intra-

company culture on IBD has been a subject of considerable research within the field of 

international business and cross-cultural management.  

 

Numerous studies have examined the impact of cultural dimensions, as proposed by Geert 

Hofstede, on international business decisions. Hofstede's cultural dimensions, including 

power distance, individualism-collectivism, uncertainty avoidance, masculinity-femininity, 

and long-term orientation, provide a framework to understand cultural variations across 

different countries and their implications for decision-making (ex. Fischer, 2009; Lazibat, 

Petljak & Damić, 2018). Research has shown that these cultural dimensions significantly 

shape the behavior, ethical considerations, and negotiation styles of international business 

actors. Moreover, the company's cultural characteristics play a crucial role in shaping IBD. 

Organizational culture, including values, norms, and beliefs, influences decision-making 

processes and strategic choices in international business. Studies have highlighted the impact 

of cultural factors such as leadership style, communication patterns, and ethical values on the 

decision-making behaviors of firms engaged in international business activities. For example, 

companies with a strong emphasis on individualism may prioritize market expansion and  
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profit maximization, while those with a collective orientation may prioritize long-term 

relationships and social responsibility in their IBD. 

This review aims to explore the complex interplay between cultural factors and decision-

making processes in an international business context. The aim of this study is to provide an 

analysis of specific characteristics of companies that influence their decisions and the 

potential for more effective and efficient international business. This research tends to 

emphasize and summarize the most important characteristics of companies that influence their 

decisions, that is, the improvement of their business decisions at the international level. 

 

2. Method 

 

Numerous existing studies involving aspects of company culture in relation to IBD focus on 

its impact on internationalization and foreign market entry modes. However, we also find that 

the literature is very limited in focused studies on this topic, i.e. in the sense of a specific 

presentation and relevant summary of the most important aspects of culture such as 

communication and behavior and its impact on IBD that includes multiple theories and 

applied research methods. Considering the different research approaches found and examined, 

a lack of contextualized theoretical perspectives and innovative research methods that are 

considered necessary to advance knowledge on this topic is observed. As a result of limited 

focused studies, especially in our country, it is considered necessary to evaluate existing 

concepts, theories and methodologies related to this topic as well as to make suggestions for 

future research, rather than prematurely conducting case studies or quantitative analyses.  

 

Therefore, the main method used in this research is the literature review. In addition, a 

selection of the published papers is made, after which their content analysis has been carried 

out, i.e. used research methods, geographic location, sample characteristics and the like. The 

main criteria for literature search are as follows: a) research topic, which refers to the 

characteristics of companies, their decisions and international business; b) publications, which 

refer only to scientific and professional, i.e. academically published works related to the topic 

of research; c) type of papers, which refers to manuscripts that are empirical and analytical in 

nature, as well as conceptual; d) language of the papers, which refers to the articles used in 

this research published only in English or Serbian; e) time frame, which refers to articles 

published in the period 1977-2022. Articles, i.e. publications were found using electronic 

literature search methods, involving the use of different databases such as: Google Scholar, 

Pro-Quest and Science Direct. The method of searching for articles involves the use of 

keywords, such as “international business”, “enterprise characteristics”, “company culture in 

international business”, “decision-making”, “decision-making process management” and the 

like.  

Among the total number of articles identified (76), in-depth analysis was conducted on 30 

articles, based on which the summary information is presented as a result of this research. To 

minimize possible bias of the literature review, we relied on a procedure similar to Kotler et 

al. (2019). The research is therefore based on an overview of the company’s cultural 

characteristics that affect IBD and summarizes the key findings.  

 

 

 

 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

256 
 

 

 

3. Cultural company characteristics influencing IBD 

 

The decision-making process in negotiations is often influenced by cultural factors, and a 

significant distinction lies in the level of authority granted to negotiators. In cultures with high 

power distance, such as Latin America, the team leader holds the ultimate decision-making 

power. In Anglo cultures, negotiators typically assume that they have the authority to make 

decisions themselves. However, in other cultures like Japan, negotiators often need to seek 

approval from higher authorities, such as senior managers or the government, before a 

decision can be authorized. Their decision-making approach also prioritizes group consensus, 

with the ultimate objective being the best interests of the group. This approach can sometimes 

frustrate Western companies who are accustomed to face-to-face negotiations and immediate 

decision-making by empowered individuals (Usunier, 2003; Zhang & Zhou, 2008; Imai & 

Gelfand, 2010; Groves, Feyerherm & Gu, 2015; Caputo et al., 2019). Therefore, cultural 

characteristics such as linguistic diversity can imply different forms of communication, 

negotiation and interrelation in IBD but it can also affect entry barriers. Entry barriers are not 

only custom barriers, but also e more importantly, there are non-customs barriers, which refer 

to the different forms of business, laws and customs. In terms of human resources, the 

diversity of culture and forms of doing business that each of the international markets present 

involves a high degree of knowledge (of human resources, in particular managers) in a 

specific business and its correlated laws, practices and market-based strategies, and in a 

culture, habits and language. Table 1 presents the results of this study, i.e. the summary of 

relevant research based on the influence of cultural company characteristics on IDB, 

according to which behavior, ethical considerations, and negotiation styles particularly shape 

IBD.  
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Table 1. Research studies and their findings on cultural company characteristics influencing 

IBDs 

Characteristics Findings 

Behavior and 

communication 

 

Smircich (1983); 

Hofstede (1986); 

Cavusgil, Zou & Naidu 

(1993); Hall (1993); Faist 

(2000); Cooper (2000), 

Iyer (2001); Nakata & 

Sivakumar (2001); Leung 

et al. (2005); Zhang & 

Zhou (2008); Peppard and 

Rylander (2006); Fischer 

(2009); Tellis et al. 

(2009); Yoo, Donthu & 

Lenartowicz (2011); 
Caprar et al. (2015); Luo 

& Tung (2018); Bahoo, 

Alon, & Paltrinieri 

(2020); Cvijanović, 

Vukotić  & Mirčetić 

(2020); Lopez‐Vega & 

Lakemond (2022); Vecchi 

& Brennan (2022). 

Cultural company’s characteristics related to behavior and 

communication should be considered in the historical, social, and 

political context when making IBD. Different cultures have distinct 

communication styles, ranging from direct and explicit to indirect 

and implicit or polite. Cultures can be categorized as high-context 

or low-context based on the level of explicitness in 

communication. High-context cultures (e.g., Japan, China) rely on 

context, nonverbal cues, and shared understanding, while low-

context cultures (e.g., United States, Germany) emphasize explicit 

verbal communication. In nonverbal communication, 

misinterpretation of nonverbal cues can lead to misunderstandings 

and hinder effective communication. Similarily, Northern Europe 

values punctuality and view time as a limited resource, while other 

cultures, such as those in Latin America or the Middle East, may 

have a more relaxed attitude towards time and prioritize flexibility. 

This is mostly because individualistic cultures prioritize individual 

goals, achievements, and self-expression, while collectivistic 

cultures emphasize group harmony, loyalty, and the collective’s 

well-being, which is why some cultures prefer direct and 

confrontational approaches to address conflicts, while others may 

prioritize harmony and seek to avoid explicit conflict. Differently 

from Western company cultures, Eastern ones value participatory 

decision-making involving multiple stakeholders instead of 

authority remaining with a few key individuals. Also, active 

listening and seeking clarification may be more valued in some 

cultures, while others may have a more reserved approach to 

receiving and giving feedback. Cultural differences in behavior, 

such as individualism vs. collectivism, power distance, and risk 

tolerance, significantly impact decision-making processes. These 

cultural characteristics influence negotiation styles, conflict 

resolution approaches, and the balance between individual and 

group interests in IBD. Therefore, recognizing and adapting to 

cultural differences in behavior and communication is critical for 

effective cross-cultural collaboration and successful IBD. 

Ethics   

Schöllhammer (1977); 

Smeltzer & Jennings 

(1998); Faist (2000); Iyer 

(2001); Asgary & 

Mitschow (2002); 

Johnson, Lenartowicz & 

Apud (2006); Caprar et al. 

(2015); Kolk (2016); 

Broccardo, Truant & 

Zicari (2019); De Bakker, 

Rasche & Ponte (2019); 

Bahoo, Alon & Paltrinieri 

(2020); Manuel & Herron 

Company culture plays a crucial role in shaping ethical values and 

standards. Companies with a strong ethical culture prioritize 

integrity, honesty, and transparency in their business practices. 

Among the most relevant ethical considerations there are 

compliance and legal standards, anti-corruption practices, CSR 

reporting, respect for stakeholders, ethical supply chain 

management and production in general, such as ethical 

management and innovation, ethical leadership and decision-

making processes, continuous improvement and learning of 

managers and employees, ethical communication and cultural 

sensitivity, ethical due diligence, ethical auditing and reporting, 

corporate governance, environmental responsibility, and 

collaboration with external stakeholders. Such values guide 
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(2020); Munoko, Brown-

Liburd & Vasarhelyi 

(2020); Shayganmehr et 

al. (2021); Böhm et al. 

(2022). 

decision-making processes, including IBD, and promote ethical 

behavior across borders. Adapting to local expectations and 

aligning business decisions with the cultural context is important 

for maintaining ethical standards. Great challenges are connected 

to cross-cultural interactions due to differences in norms, values, 

and expectations. Knowing to face these challenges requires 

cultural sensitivity, open dialogue, and the establishment of ethical 

guidelines that bridge cultural differences. 

Negotiation styles  

Doz (1987); Hall (1993); 

Usunier (2003); Leung et 

al. (2005); Hurn (2007); 

Tudini (2007); Zhang & 

Zhou (2008); Imai & 

Gelfand (2010); Okoro 

(2012); Van Dyne et al. 

(2012); Groves, 

Feyerherm & Gu (2015); 

Al-Saadi & Abdou 

(2016); Caputo et al. 

(2019); Cvijanović, 

Vukotić  & Mirčetić 

(2020). 

Negotiation styles vary across the companies and they are crucial 

when taking IBD. It is found that negotiation styles are strongly 

correlated to ethics as well as with behaviour and communication 

of the companies’ representatives. Namely, specific characteristics 

of negotiation are found to be the most important while making 

IBD: type of communication (direct vs. indirect, assertive and 

cooperative, verbal vs. non-verbal, emotional expressiveness, etc.) 

that influence the relationship building among companies’ 

representatives, power distance (i.e. inclusivity vs. exclusivity in 

negotiations, formality vs. informality, which is the matter of 

where the decision-making authority is concentrated), information 

sharing, time orientation and decision-making speed, conflict 

resolution styles, different ethical considerations, negotiation 

rituals, honor and dignity, trust and relationship building, as well as 

negotiation as win-win vs. win-lose (cooperative negotiation 

strategies, gender dynamics, patience, cultural sensitivity and 

adaptation). Last but not least, cultural intelligence includes being 

open-minded, displaying empathy, actively listening, and seeking 

to understand the perspectives and values of the other party. 

Culturally intelligent negotiators can bridge cultural gaps, build 

rapport, and foster effective communication and collaboration. 

Recognizing and navigating mentioned company cultural 

differences in negotiation styles is essential for successful IBD and 

lead to more favorable outcomes in cross-cultural negotiations. 

Source: Author’s elaboration based on review results. 

 

 

Faist (2000) and Cooper (2000) describe culture as the sum of the beliefs, rules, techniques, 

institutions and instruments that characterize human groups. Similarily, Hofstede (1986) 

defined culture (in business) as an accumulation of the social values, beliefs, norms and 

behavioural patterns of people living in a society. In other words, culture consists of common 

patterns of behavior that are learned from members of a given society, which represents the 

particular lifestyle of a specific group of people. In international business context, the role that 

culture must play in the search for global ethics is even more complex; culture is often 

perceived as homogeneous systems of ideas and beliefs (Smircich, 1983; Johnson, 

Lenartowicz & Apud, 2006). Hence, people frequently refer to Chinese, African, Islamic or 

Western cultures, as if the ideas of each of them constituted a whole. However, this 

perception must be specified in several ways; because some mistakenly think that those who 

know a single cultural representation argue that they could have knowledge of the cultural 

characteristics of other territories, when in reality this is not the case (Hall, 1993), unless they 

have managed to make comparisons with other cultures, they may not even know the most 

important characteristics of their own. 
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Tellis et al. (2009) claim that company culture consists in a practice shared by a cluster of 

people in a country. That practice represents a reflection of their behaviour when they are 

dealing at a cognitive stage with standard procedures (Smircich, 1983; Tellis et al., 2009). In 

order to establish and adapt the business abroad, international company needs to understand 

and properly interpret a local business culture. By doing so, the international company takes 

less risks to get involved in conflicts (Nakata & Sivakumar, 2001). Companies that enter 

international business have to learn to adapt effectively. For example, their managers must 

know the techniques of foreign trade (customs, transportation, etc.), marketing (distribution, 

prices, adaptation of products, promotion policies, among others), market environment where 

it is intended to make transactions, as well as the foundations of intercultural negotiation. 

Also, the access on foreign markets with different culture and habits of consumption can push 

the companies to modify their original products, packaging and presentation (Cavusgil, Zou & 

Naidu, 1993; Vecchi & Brennan, 2022). In other words, to develop value networks, 

international company has to take into consideration a whole picture of behaviour (as a crucial 

part of organisational structure) and of customer firm in a foreign market (Peppard and 

Rylander, 2006; Lopez‐Vega & Lakemond, 2022) as well as to be agile and not always 

aggressive in expanding internationally (Luo & Tung, 2018). For example, Lopez‐Vega & 

Lakemond (2022) have examined the process of building innovation capabilities by emerging 

market multinational enterprises (EMNEs) in emerging markets, focusing their study on  

Natura (a Brazilian cosmetics firm). As a result, they found that EMNEs' innovation 

capability building is rooted in open innovation and collaborative non-market strategies, 

revealing so a distinctive pattern of innovation capability building that combines local and 

global open innovation processes while leveraging the characteristics of the country over 

time.  

 

The influence of company culture on IBD inevitably occur between people on a level of 

equality and cooperation, acquiring an ethical character. Therefore, companies have to deal 

with the concept of ethics and make a necessary reference to the social human grouping which 

is producing standards of conduct that are considered acceptable and desirable by a society in 

response to its own interests (Schöllhammer, 1977; Iyer, 2001; Kolk, 2016; Böhm et al., 

2022). In order to refer to ethics in general, it is essential to refer to the concept of morality in 

a broad sense. Moral can be described as customs that take root in a society as a result of the 

repetition of acts that are accepted as usual and recognized as valid by the social group in 

which they develop. According to recent studies, business ethics emphasize the role of human 

dignity more and more. Dignity, if considered as human intrinsic value which cannot be 

replaced, could be describes as “universal and inherent capacity of humans to be moral”, and 

being moral is a strong issue in business ethics and organizational cultures (De Bakker, 

Rasche & Ponte, 2019). In a legal sense it refers to a custom when there is a repetition of 

behaviors accepted by a social group that gives them a mandatory burden for their 

performance. The concept of ethics, therefore, can refer to two branches, i.e. normative ethics 

(understanding it as the set of theories that analyze moral axiology and antropology) and 

applied ethics (by which we can understand the application of the ethical principles and 

values to a given condition) (Smircich, 1983; ). Ethics is thus related to the study of morality 

and human actions that determine human behaviors, valuing them according to the interest of 

society as good or bad behaviors (Iyer, 2001). In terms of international business, the concept 

of ethics could be distinguished between business ethics (which is directly related with 

corporate responsibility regarding the moral actions of companies) and professional ethics 

(regarding the corresponding ethical standards to each individual in attention to the 

performance of a professional activity, which in turn can be divided into as many branches as  
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professions that human beings perform) (Schöllhammer, 1977; Bahoo, Alon, & Paltrinieri, 

2020; Manuel & Herron, 2020; Munoko, Brown-Liburd & Vasarhelyi, 2020; Böhm et al., 

2022). 

 

For example, in a recent study regarding business ethics and Industry 4.0 enablers, the authors 

discuss the role of Industry 4.0 technologies in driving sustainability and supporting the 

implementation of Cleaner Production (CP) and Circular Economy (CE) practices in 

manufacturing businesses (Shayganmehr et al., 2021). In order to identify the key enablers of 

Industry 4.0 in facilitating CP and CE implementation within the context of ethical and 

sustainable business development, these authors categorized enablers into six categories, 

including technical capability, policy and regulation, education and participation, security and 

safety, system flexibility, and support and maintenance. They found that there is the need for 

enhancing technical infrastructure and capability, including the adoption of Industry 4.0 

technologies like Big Data and IoT, to accelerate CP implementation and development, which 

brings into question business ethics. To test the different scenarios to assess the readiness of 

enablers, with practical implications for policymakers and managers to leverage Industry 4.0 

for CP and CE adoption, the study was conducted over an Iranian textile manufacturing 

company (over 350 employees), resulting in a “fair” readiness score of 43.45 for the case 

company (where the score for readiness was measured between 0 and 100). The study of 

Shayganmehr et al. (2021) confirmed that following business ethics in a key pillar of 

successful management and business. 

 

Negotiation, in international business, can be defined as the process of facilitating agreement 

among individuals from different nationalities through considered dialogue on a 

predetermined agenda. In eventually successful negotiation, it is important the managers to 

have comprehensive briefing and preparation, backed by knowledge of economic, market, and 

political factors, as well as the selection of a common language for effective communication 

among all parties involved (i.e. Doz, 1987; Al-Saadi & Abdou, 2016). But not only. Several 

authors emphasizes the importance of communication in negotiation, highlighting the 

potential for misunderstandings due to cultural differences in the interpretation of words and 

phrases (Van Dyne et al., 2012; Tudini, 2007; Okoro, 2012) to support the notion that 

interpretation is influenced by an individual’s frame of reference. The qualities of a successful 

international negotiator include listening skills, cultural sensitivity, a people-oriented 

approach, willingness to seek assistance from a team, high self-esteem, high aspirations, and 

an attractive personality (humour, active listener etc.) (i.e. Hurn, 2007).  

 

The study of Hurn (2007) aims to highlight the significance of cultural factors in international 

business negotiations. The author explore various aspects of culture in international 

negotiation, including the language used, the importance of understanding the cultures of the 

parties involved, the role of trust and personal relationships, and the need for appropriate 

training for international managers. By examining key cultural factors in international 

business negotiations, Hurn (2007) found out that despite the presence of well-known cultural 

experts such as Hofstede and Trompenaars who cover cultural differences, literature 

specifically on negotiating across cultures is poor; moreover it is found that their experteez 

remains on the theoretical level (i.e. Yoo, Donthu, & Lenartowicz, 2011). That is why Hurn 

(2007) suggests guidelines as important characteristics of culture to adopt in order to achieve 

success in international business, such as: to study the other party’s cultural background, 

adapt the negotiating style and pace accordingly; invest time in building trust meanwhile 

establishing personal relationships, be and show patience, employ experienced and trusted  
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translators and interpreters, and show preparation for negotiations to continue after verbal 

agreement. 

 

According to this extensive review, it is clear that the most important cultural company 

characteristics in IBD are behavior, communication, ethics and negotiation styles. However, it 

is found that there is a profound interconnection between these factors. Namely, effective 

communication is crucial for understanding different perspectives, conveying intentions, and 

building trust. Cultural and behavioral differences influence negotiation styles, with varying 

degrees of directness, assertiveness, and emphasis on relationships. Culturally diverse teams 

must navigate these differences to find common ground and reach mutually beneficial 

agreements. Communication styles, including verbal and nonverbal cues, impact how 

messages are interpreted across cultures, affecting negotiation outcomes. Moreover, 

individual behavior, influenced by cultural norms and personal traits, shapes negotiation 

strategies and approaches. Recognizing and navigating these interconnected dynamics is 

essential for successful international business decisions. 

 

4. Conclusion 

 

The findings from the literature reveal that company cultural characteristics significantly 

shape IBD, particularly in the areas of behavior, ethical considerations, and negotiation styles. 

Cultural values and norms influence decision-makers' behaviors, determining their risk-taking 

propensity, conflict resolution approaches, and communication styles. Ethical considerations, 

rooted in cultural values, guide firms' decisions regarding issues such as corruption and social 

responsibility in international business. Additionally, negotiation styles vary across cultures, 

with some cultures emphasizing harmony and relationship building, while others prioritize 

assertiveness and directness. 

Managerial implications stemming from this overview and research highlight the importance 

of understanding and managing cultural factors in international business decision-making. 

Companies should develop cultural intelligence and sensitivity among their executives and 

employees to navigate cultural differences effectively. This may involve cross-cultural 

training, intercultural communication skills development, and fostering a culturally inclusive 

organizational climate. Moreover, companies should align their organizational culture with 

their international business strategies, considering cultural factors in market selection, partner 

selection, and ethical decision-making processes. 

 

Future research directions in this area could focus on several aspects. Firstly, more in-depth 

studies are needed to explore the specific mechanisms through which company cultural 

characteristics shape IBD. This could involve qualitative research methods, including case 

studies and ethnographic approaches, to capture the nuances of cultural influences on 

decision-making processes. Secondly, comparative studies across different industries and 

regions could provide insights into how cultural factors interact with industry-specific 

dynamics in shaping IBD. Lastly, research could delve into the role of national culture in 

influencing the adaptation and implementation of global strategies by multinational 

corporations. 
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Abstract: With the growth of the hotel and hospitality industries, as well as modern trends, 
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those in front-line positions. In the vast majority of institutions, frontline personnel must 

devote significant time and financial resources to meeting the facility's criteria and standards. 

The major purpose of this paper is to increase awareness about the effort that employees in 

service positions must make to maintain their employment status. 
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1. Introduction 

 

Hospitality firms offer a diverse array of products to their customers, which can be either 

physical or non-physical in nature. The satisfaction of customers' needs is contingent upon the 

quality of physical elements (Nickson et al., 2005). The notion of aesthetic labour emerged 

specifically from the act of adjusting the aesthetic characteristics of employees and their 

appearance in the presence of guests. Warhurst and Nickson (2001) define aesthetic labour as 

the combination of employees' physical qualities, attitudes, and behaviours during the process 

of job application or seeking a position. The objective of enhancing and cultivating these 
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competencies by management in the processes of recruitment, employment, and training is to 

establish individuals who possess both visual appeal and appropriate demeanour, thereby  

 

distinguishing the organisation from its competitors in the market. Aesthetic labour practices 

aim to produce a consistent physical look and profile that aligns with an organization's value 

proposition (Pounders et al., 2015). The notion of aesthetic labour was devised to broaden the 

scope of emotional labour and demonstrate how employees' corporeality is organizationally 

appropriated and packaged for commercial gain. Aesthetic labour is defined as the 

employment of workers with desirable corporeal dispositions. Employers use training, 

monitoring, discipline, and rewards to develop workers' dispositions and create a visually and 

aurally appealing service experience for customers (Makwara & Chikuta, 2021). The burden 

associated with aesthetic labour was categorised as follows: (1) organisational aesthetic 

requirements and training; (2) constraints from customer service; and (3) burdens in time off 

work. The burden dimension associated with organisational aesthetics and training 

requirements pertains to the demands placed on employees to adhere to regulations regarding 

attire, conduct, training, and supervision. Customer service entails the weight of customer 

criticism and the need to maintain a positive service image. The investment of time off work 

imposes a financial burden, a time burden, and an effort burden associated with aesthetic 

considerations (Makwara & Chikuta, 2021; Tsaur & Tand, 2013). 

 

 

2. Methods 

 

2.1 Instruments 

 

The questionnaire used in this study consists of three parts. The first part measured 

characteristics of respondents (gender, age, working position, years of service in hospitality). 

The second and third part of the questionnaire consists of statements that were created based 

on a review of scientific literature that dealt with aesthetic labour (Wu et al., 2020; Tsaur & 

Tand, 2013; Tsaur & Hsieh, 2020; Robinson et al., 2016; Dizadarić, 2021). Second part with 

five items was measured respondents' knowledge of the aesthetic labour as well as the 

existence of aesthetic requirements in the hotels where they are employed. All the statements 

were assessed on the 5-point Likert scale (1-I totally disagree, 5 – I totally agree).  

 

The third part consisted of nine statements that examined the personal attitudes of employees 

towards aesthetic labour. Respondents answered on the answer scale: yes (1), not sure (2), no 

(3). The obtained data were processed by Statistical Package for Social Sciences Version 23 – 

SPSS. 

 

2.2 Procedure 

 

The online survey was used in order to collect data from the employees in the Serbian hotel 

industry. The questionnaire was distributed in 20 hotels in two cities in Serbia (Belgrade and 

Novi Sad). The sample consists of the employees working at front line positions. A total of 80 

employees responded to the questionnaire. The survey was conducted in October 2022, and 

employees’ participation was anonymous and voluntarily.  
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3. Results 

 

3.1. Study sample 

 

The sample consists of 80 employees. There is a higher number of women in the sample 

(71.3%). There is also the highest number of those who are in the age group from 31 to 40. 

Respondents work in different hotel positions, but the most of them are waiters (43.8%). Also, 

38.9% of respondents have from 5 to 10 years of working experience in hospitality (Table 1). 

 

Table 1. Sociodemographic characteristics of respondents (N=80) 
Gender (%)  

Male 28.7 

Female 71.3 

Working position (%) 

Receptionist                                    27.5   

Waiter                                                  43.8 

Sale and marketing                       2.5           

Housekeeping                                           2.5 

Wellness and spa                                    12.5   

Age 

18-30                                            5.0 

31-40                                          57.5 

41-50                                          20.0 

51-60                                          17.5 

Years of service in hospitality (%) 

Up to 3 31.3 

3-5 18.8 

5-10 38.9 

More than 10 11.3 

 

 

3.2. Descriptive statistics 

 

According to the findings presented in Table 2, it can be inferred that a significant proportion 

of participants hold the belief that they possess a good understanding of the notion of 

aesthetic labour and its many components. The majority of the participants indicated that the 

hotels they work for had established aesthetic criteria and guidelines. The fourth statement 

received a somewhat lower grade of 3.7 on average. It can be inferred that while all 

employees have undergone some form of aesthetic work, not all organisations have clearly 

communicated their aesthetic expectations during the selection process. 

 

 

Table 2. Respondents' knowledge of the aesthetic labour 

Items Mean Std.  

Deviation 

I am familiar with the concept of aesthetic labour. 4.0125 1.02493 

There are norms and rules for behaviour and attire in the hotel where I 

work. 

4.5125 .82667 

There are standards regarding employees' personal appearance in the 

hotel where I work. 

4.0250 1.16895 
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The employer's request regarding the employees' physical appearance 

was mentioned during the employment interview. 

3.7000 1.23657 

 

 

 

 

The data presented in Table 3 indicate that the participants hold a favourable disposition 

towards aesthetic labour, perceiving it as essential for frontline positions in the hotel industry. 

Also, employees are generally not sure or do not think that aesthetic requirements have the 

influence of aesthetic standards on the use of their resources, including money, energy, and 

time. 

 

Table 3. Respondents' attitudes about aesthetic labour 

Items Mean Std.  

Deviation 

I believe that employees in frontal positions 

must meet aesthetic standards. 

1.1375 .49667 

I believe that employees in frontal positions 

must meet the standards of good behaviour. 

1.1250 .48718 

I believe that the standards of aesthetic labour at 

my workplace are high. 

1.8000 .83287 

I believe that the standards of aesthetic labour at 

my workplace are correct. 

1.2000 .51312 

The employer provides the financial resources 

necessary to meet the set standards of aesthetic 

labour. 

1.5625 .82437 

I find that I spend too much time meeting the 

aesthetic requirements of my workplace. 

1.9625 .48896 

I find that I spend too much money meeting the 

aesthetic requirements of my workplace. 

1.9750 .52711 

I believe that aesthetic labour leads to employee 

exhaustion. 

2.0500 .77786 

I believe that certain requirements of the 

employer regarding aesthetic labour adversely 

affect me. 

2.1250 .51250 

 

 

4 .Conclusion 

 

The scientific literature extensively addresses and examines the topic of aesthetic labour. 

Based on this investigation, certain findings were drawn and some of the previous studies 

were validated. Upon analysing the research findings, it has been determined that frontline 

hotel staff are cognizant of the notion of aesthetic labour in its various forms and variations. 
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Consistent with the data indicating that employees engage in aesthetic labour, additional data 

indicates that the respondents recognise its significance. An examination of the affirmative 

responses to the statements regarding the significance of "pleasant behaviour" and "pleasant 

appearance" reveals this conclusion. Specifically, the participants hold the belief that these 

elements of aesthetic labour are significant and that their implementation is indispensable 

within the frontline departments of their respective organisations.  
 

 

Additionally, they specify that their routine job duties include performing various types of 

aesthetic labour daily. However, the findings of the study indicate that the participants do not 

perceive the financial and psychological strain associated with meeting aesthetic standards 

and organisations' requirements as excessive. 

 

An aspect that calls attention to the limitations of this study is the comparatively modest 

number of participants and their incongruous involvement in the sub-samples. It is 

recommended that forthcoming investigations utilise a more extensive sample size, ensuring 

that a comparable proportion of subsamples are included concerning the socio-demographic 

attributes of the participants. 
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1. Introduction 

 

Hospitality firms offer a diverse array of products to their customers, which can be either 

physical or non-physical in nature. The satisfaction of customers' needs is contingent upon the 

quality of physical elements (Nickson et al., 2005). The notion of aesthetic labour emerged 

specifically from the act of adjusting the aesthetic characteristics of employees and their 

appearance in the presence of guests. Warhurst and Nickson (2001) define aesthetic labour as 

the combination of employees' physical qualities, attitudes, and behaviours during the process 

of job application or seeking a position. The objective of enhancing and cultivating these  
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competencies by management in the processes of recruitment, employment, and training is to 

establish individuals who possess both visual appeal and appropriate demeanour, thereby 

distinguishing the organisation from its competitors in the market. Aesthetic labour practices 

aim to produce a consistent physical look and profile that aligns with an organization's value 

proposition (Pounders et al., 2015). The notion of aesthetic labour was devised to broaden the 

scope of emotional labour and demonstrate how employees' corporeality is organizationally 

appropriated and packaged for commercial gain. Aesthetic labour is defined as the 

employment of workers with desirable corporeal dispositions. Employers use training, 

monitoring, discipline, and rewards to develop workers' dispositions and create a visually and 

aurally appealing service experience for customers (Makwara & Chikuta, 2021). The burden 

associated with aesthetic labour was categorised as follows: (1) organisational aesthetic 

requirements and training; (2) constraints from customer service; and (3) burdens in time off 

work. The burden dimension associated with organisational aesthetics and training 

requirements pertains to the demands placed on employees to adhere to regulations regarding 

attire, conduct, training, and supervision. Customer service entails the weight of customer 

criticism and the need to maintain a positive service image. The investment of time off work 

imposes a financial burden, a time burden, and an effort burden associated with aesthetic 

considerations (Makwara & Chikuta, 2021; Tsaur & Tand, 2013). 

 

 

2. Methods 

 

2.1 Instruments 

 

The questionnaire used in this study consists of three parts. The first part measured 

characteristics of respondents (gender, age, working position, years of service in hospitality). 

The second and third part of the questionnaire consists of statements that were created based 

on a review of scientific literature that dealt with aesthetic labour (Wu et al., 2020; Tsaur & 

Tand, 2013; Tsaur & Hsieh, 2020; Robinson et al., 2016; Dizadarić, 2021). Second part with 

five items was measured respondents' knowledge of the aesthetic labour as well as the 

existence of aesthetic requirements in the hotels where they are employed. All the statements 

were assessed on the 5-point Likert scale (1-I totally disagree, 5 – I totally agree).  

 

The third part consisted of nine statements that examined the personal attitudes of employees 

towards aesthetic labour. Respondents answered on the answer scale: yes (1), not sure (2), no 

(3). The obtained data were processed by Statistical Package for Social Sciences Version 23 – 

SPSS. 

 

2.2 Procedure 

 

The online survey was used in order to collect data from the employees in the Serbian hotel 

industry. The questionnaire was distributed in 20 hotels in two cities in Serbia (Belgrade and 

Novi Sad). The sample consists of the employees working at front line positions. A total of 80 

employees responded to the questionnaire. The survey was conducted in October 2022, and 

employees’ participation was anonymous and voluntarily.  
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3. Results 

 

3.1. Study sample 

 

The sample consists of 80 employees. There is a higher number of women in the sample 

(71.3%). There is also the highest number of those who are in the age group from 31 to 40. 

Respondents work in different hotel positions, but the most of them are waiters (43.8%). Also, 

38.9% of respondents have from 5 to 10 years of working experience in hospitality (Table 1). 

 

Table 1. Sociodemographic characteristics of respondents (N=80) 
Gender (%)  

Male 28.7 

Female 71.3 

Working position (%) 

Receptionist                                    27.5   

Waiter                                                  43.8 

Sale and marketing                       2.5           

Housekeeping                                           2.5 

Wellness and spa                                    12.5   

Age 

18-30                                            5.0 

31-40                                          57.5 

41-50                                          20.0 

51-60                                          17.5 

Years of service in hospitality (%) 

Up to 3 31.3 

3-5 18.8 

5-10 38.9 

More than 10 11.3 

 

 

3.2. Descriptive statistics 

 

According to the findings presented in Table 2, it can be inferred that a significant proportion 

of participants hold the belief that they possess a good understanding of the notion of 

aesthetic labour and its many components. The majority of the participants indicated that the 

hotels they work for had established aesthetic criteria and guidelines. The fourth statement 

received a somewhat lower grade of 3.7 on average. It can be inferred that while all 

employees have undergone some form of aesthetic work, not all organisations have clearly 

communicated their aesthetic expectations during the selection process. 

 

 

Table 2. Respondents' knowledge of the aesthetic labour 

Items Mean Std.  

Deviation 

I am familiar with the concept of aesthetic labour. 4.0125 1.02493 

There are norms and rules for behaviour and attire in the hotel where I 

work. 

4.5125 .82667 

There are standards regarding employees' personal appearance in the 

hotel where I work. 

4.0250 1.16895 

The employer's request regarding the employees' physical appearance 

was mentioned during the employment interview. 

3.7000 1.23657 
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The data presented in Table 3 indicate that the participants hold a favourable disposition 

towards aesthetic labour, perceiving it as essential for frontline positions in the hotel industry. 

Also, employees are generally not sure or do not think that aesthetic requirements have the 

influence of aesthetic standards on the use of their resources, including money, energy, and 

time. 

 

Table 3. Respondents' attitudes about aesthetic labour 

Items Mean Std.  

Deviation 

I believe that employees in frontal positions 

must meet aesthetic standards. 

1.1375 .49667 

I believe that employees in frontal positions 

must meet the standards of good behaviour. 

1.1250 .48718 

I believe that the standards of aesthetic labour at 

my workplace are high. 

1.8000 .83287 

I believe that the standards of aesthetic labour at 

my workplace are correct. 

1.2000 .51312 

The employer provides the financial resources 

necessary to meet the set standards of aesthetic 

labour. 

1.5625 .82437 

I find that I spend too much time meeting the 

aesthetic requirements of my workplace. 

1.9625 .48896 

I find that I spend too much money meeting the 

aesthetic requirements of my workplace. 

1.9750 .52711 

I believe that aesthetic labour leads to employee 

exhaustion. 

2.0500 .77786 

I believe that certain requirements of the 

employer regarding aesthetic labour adversely 

affect me. 

2.1250 .51250 

 

 

4 .Conclusion 

 

The scientific literature extensively addresses and examines the topic of aesthetic labour. 

Based on this investigation, certain findings were drawn and some of the previous studies 

were validated. Upon analysing the research findings, it has been determined that frontline 

hotel staff are cognizant of the notion of aesthetic labour in its various forms and variations. 

Consistent with the data indicating that employees engage in aesthetic labour, additional data 

indicates that the respondents recognise its significance. An examination of the affirmative 

responses to the statements regarding the significance of "pleasant behaviour" and "pleasant 

appearance" reveals this conclusion. Specifically, the participants hold the belief that these  
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elements of aesthetic labour are significant and that their implementation is indispensable 

within the frontline departments of their respective organisations.  
Additionally, they specify that their routine job duties include performing various types of 

aesthetic labour daily. However, the findings of the study indicate that the participants do not 

perceive the financial and psychological strain associated with meeting aesthetic standards 

and organisations' requirements as excessive. 

 

An aspect that calls attention to the limitations of this study is the comparatively modest 

number of participants and their incongruous involvement in the sub-samples. It is 

recommended that forthcoming investigations utilise a more extensive sample size, ensuring 

that a comparable proportion of subsamples are included concerning the socio-demographic 

attributes of the participants. 
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creating a harmonious and productive work environment. 

 

Keywords:  Stress management, Work-life balance, Managerial support, Employee well-

being, Workplace stress, Flexibility in working hours, Institutional strategies 

 

 

 

Introduction to Stress in Management Roles 

 

Stress is an inevitable part of managerial roles, with the increased demands on organizational 

performance and the pressures of effectively managing teams and responsibilities. However, 

in order to optimally achieve a productive work environment, managers must have the power 

of understanding and knowing how to skillfully leverage the intrinsic motivators of meaning, 

competence, self-determination, and impact (Parumasur & Govender, 2009).  

Several authors have theorized that the use of role-management strategies would reduce the 

stress individuals feel when forced by time and energy limitations to choose between roles of 

equal importance (Bird et al., 1983). 

This would involve prioritizing tasks, setting clear goals, and delegating responsibilities 

effectively. It is important for managers to find effective ways to manage their multiple roles 

and responsibilities in order to alleviate stress and create a balanced work environment. 

 

 

Causes and Consequences of Stress in Management Roles 

 
Causes and consequences of stress in management roles have significant impacts on 

employees, leadership effectiveness, and overall organizational performance. Management 

should focus on finding the cause of stress in the workplace, and to implement strategies to 

eliminate employee stress (Muneer et al., 2018). 
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This can be achieved by identifying major stress sources at the workplace and learning how to 

handle their effects (Tamunomiebi & Mezeh, 2021). By doing so, not only will employees 

experience better mental and physical well-being, but also their performance and commitment 

to the organization will improve.  

It is crucial for human resource managers to play a pivotal role in creating stress management 

strategies to facilitate the internal interchange of information and establish a balanced 

personnel structure. Soegoto and Narimawati's analysis of the effect of personal stress 

management on an employee's performance and on the profitability of a business highlights 

the importance of this role (Soegoto & Narimawati, 2017). 

Additionally, the influence of excessive stress on employees cannot be overlooked. The 

understanding has increased that employees will perform better and be more committed if 

they have a leader they trust and have a good relationship with. Therefore, it is essential for 

managers to skillfully leverage the intrinsic motivators of meaning, competence, self-

determination, and impact to create a productive work environment. 

 

 

Strategies for Managing Stress in the Workplace 

 
To effectively address stress in the workplace, it is essential for management to focus on 

identifying the main sources of stress and implementing targeted strategies to mitigate its 

effects.  

Moreover, understanding the impact of stress on workforce members is crucial. When stress 

accumulates, it can significantly influence employees' performance and overall commitment 

to the organization. This highlights the need for management to create and execute stress 

management strategies that not only alleviate the negative effects of stress but also enhance 

employees' well-being and productivity. 

Some strategies for managing stress in the workplace for managers include:  

 Encouraging work-life balance: Managers should promote a healthy work-life balance 

for their employees by setting an example through their own behavior. This could include 

implementing flexible work hours, encouraging vacation time, and promoting a supportive 

company culture that values personal time. 

 

 Providing support and empowerment: Managers should be proactive in offering 

support and empowerment to their employees. This can involve regular check-ins, providing 

resources for stress management, and creating an environment where employees feel heard 

and valued. 

 Implementing role-management strategies: As previously mentioned, prioritizing 

tasks, setting clear goals, and delegating responsibilities effectively can significantly reduce 

stress for both managers and employees. This can help alleviate the time constraints of having 

many responsibilities and little time to divide among them. 

 

 Promoting an ethical and positive work environment: Creating an organizational 

ethical climate can help hinder the stressors caused by unethical behavior or interpersonal 

conflict. Managers should strive to foster a positive and inclusive work environment where 

employees feel safe and respected. 
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 Embracing technological changes with proper support: Introducing new technology in 

the working environment can create stress if employees are not adequately supported in 

adapting to these changes. Providing training and resources to help employees navigate and 

utilize new technology can reduce the associated stress. 

 

These strategies, when implemented effectively, can contribute to a healthier work 

environment, improved employee well-being, and enhanced performance and commitment to 

the organization. By actively addressing and managing workplace stress, managers can create 

a more positive and productive work culture for their teams. 

 

It is also crucial to emphasize the role of perceived organizational performance as a measure 

of the effectiveness of stress management strategies. By obtaining self-reports and conducting 

interviews, management can gauge the impact of these initiatives on various facets of 

organizational performance, including production and overall effectiveness. 

 

 

Impact of Stress on Managerial Performance 

 

The impact of stress on managerial performance cannot be understated. It is crucial for 

managers to recognize that their own stress levels can have a direct impact on their leadership 

effectiveness and the overall well-being of their teams. As highlighted in the occupational 

health psychology and workplace management literature, it is essential to consider both 

organizational and individual factors that contribute to stress in managerial roles. (Chhabra, 

2019) 

One of the key aspects of minimizing work-related risk factors for mental health problems is 

fostering the strengths of employees and providing support to address any presenting issues. 

While addressing adverse working conditions and improving management practices are 

important, it is equally vital for managers to support their staff in accessing and developing 

personal coping strategies. This combined approach not only contributes to the well-being of 

the employees but also positively impacts the overall performance of the organization. 

 

Additionally, the influence of excessive stress on employees is a critical factor to consider. As 

managers strive to build trust and maintain positive relationships with their teams, they must 

also be mindful of the potential consequences of elevated stress levels on employees’ 

performance and commitment. 

In conclusion, as a manager, it is imperative to proactively address stress within the 

workplace, not only for the well-being of the employees but also for the overall success of the 

organization. By understanding the causes and consequences of stress, implementing targeted 

strategies, and fostering a supportive work environment, managers can effectively mitigate 

the effects of stress and improve organizational performance. 

 

Techniques for Stress Elimination in Managers 

 

There are several techniques that managers can use to eliminate stress in their work: 

1. Providing managers with specialized training on stress management and the 

understanding of worker stress response. 

2. Implementing work accommodations that can help alleviate stress for managers, such 

as flexible work schedules or the option to work remotely.  
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3. Establishing a supportive and worker-focused environment, where managers feel they 

can openly communicate and seek assistance when needed. 

4. Training supervisors on conflict management strategies to address interpersonal 

conflicts between employees, which can be a significant source of stress. 

5. Supporting managers in responding to employee reactions during large-scale 

organizational changes, such as providing support groups and resources for job re-training or 

outplacement services (DeFraia, 2015). 

6. Implementing formal employee assistance programs to provide a range of services 

aimed at increasing worker health, improving productivity, and reducing the impact of 

organizational change. 

7. Implementing worksite health promotion activities to support employees' healthy 

behaviors and improve the quality of the work environment.  

8. Consider factors at both the organizational and individual levels that can affect 

employee stress, such as minimizing work-related risk factors for mental health problems and 

promoting positive aspects of work and employee strengths (Bartlett et al., 2022). 

 

To address chronic job stressors inherent in any work organization, employers rely on various 

management strategies, including specialized training to increase managers' understanding of 

worker stress response, various work accommodations, stress management training, and 

establishing an overall worker-focused, supportive environment (DeFraia, 2015). 

 

 

Role of Organizational Culture in Reducing Managerial Stress 

 

Organizational culture plays a crucial role in reducing managerial stress. A positive and 

supportive organizational culture can significantly mitigate the stressors that managers 

encounter. By fostering an environment where: 

 open communication,  

 support, 

 trust  

are valued, organizations can create a space where managers feel empowered to address their 

stress effectively and seek assistance when needed.  

 

Furthermore, an organizational culture that promotes work-life balance and values employee 

wellness can help reduce stress and enhance managerial performance. Given the potential for 

technology to create stress in the workplace, it's important for organizations to provide proper 

support, such as training and resources, to help employees navigate and adapt to 

technological changes effectively. This proactive approach can help reduce stress associated 

with new technology and contribute to a more positive work environment. 

 

Organizations should also consider the impact of work pressure and job demands on 

employee stress. Implementing strategies to reduce work pressure and workload can help 

alleviate stress among managers. Additionally, providing managers with resources and 

support, such as employee assistance programs and access to mental health professionals, can 

be beneficial in helping them cope with stress and prevent it from escalating into a state of 

distress. 
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Furthermore, understanding the impact of stress on the workforce is crucial. Accumulated 

stress can significantly influence employee performance and overall commitment to the 

organization. This underscores the need for management to create and implement stress 

management strategies that not only alleviate the negative effects of stress but also enhance 

employee well-being and productivity. 

It is also key to emphasize the role of perceived organizational performance as a measure of 

the effectiveness of stress management strategies. By obtaining self-reports and conducting 

interviews, management can gauge the impact of these initiatives on various facets of 

organizational performance, including production and overall effectiveness. 

 

Implementing Stress Management Programs in the Workplace 

 

Implementing stress management programs in the workplace can significantly contribute to 

reducing managerial stress and enhancing overall organizational performance. These 

programs can include specialized training on stress management and work accommodations 

aimed at alleviating stress for managers.  

The effectiveness of these stress management programs can also be evaluated through various 

metrics, such as changes in employee productivity, job satisfaction, and overall well-being. 

By conducting regular assessments of the impact of these programs, organizations can gain 

valuable insights into the effectiveness of their stress elimination strategies and make 

necessary adjustments to further enhance their outcomes. 

 

Programs organizations should implement to reduce stress of managers: 

 

1. Flexible Work Schedules and Remote Work Options 

Organizations should implement flexible work schedules and remote work options to alleviate 

stress for managers. This can give managers the flexibility to manage their work 

responsibilities in a way that best suits their personal needs and helps them achieve a better 

work-life balance. 

2. Establish Supportive and Worker-Focused Environment 

It's necessary to establish a supportive and worker-focused environment where managers feel 

comfortable communicating openly and seeking assistance when needed. This can 

significantly reduce stress levels and promote a healthy work culture. 

3. Conflict Management Training for Supervisors 

Implementing training programs for supervisors on conflict management strategies can 

effectively address interpersonal conflicts between employees, a significant source of stress in 

the workplace. 

4. Support During Organizational Changes 

Providing managers with the needed support, such as support groups and resources for job re-

training or outplacement services, is fundamental in helping them respond to employee 

reactions during large-scale organizational changes. 

5. Formal Employee Assistance Programs 

Organizations should implement formal employee assistance programs aimed at increasing 

worker health, improving productivity, and reducing the impact of organizational change. 

These programs can provide a range of services to support employees' well-being and mental 

health. 
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By focusing on these programs, organizations can effectively address and manage the 

stressors inherent in any work organization while promoting a supportive and healthy work 

environment. 

 

The Future of Stress-Free Management:  

Creating a Supportive Organizational Culture 

 
In the future, supportive organizational cultures are expected to trend towards emphasizing 

employee well-being by implementing proactive strategies to manage and reduce stress. This 

may include prioritizing mental health and wellness initiatives, fostering open 

communication, and providing flexible work arrangements to accommodate employees' 

individual needs, thereby promoting a harmonious and stress-free work environment. 

 

Three crucial stress-free must-haves for organizations include: 

1. Employee Wellness Programs: Organizations should invest in comprehensive wellness 

programs that address the physical, mental, and emotional well-being of employees. These 

programs can encompass fitness initiatives, mental health resources, and stress management 

workshops to support employees in achieving overall wellness. 

2. Flexible Work Arrangements: Offering flexible work schedules, remote work options, 

and the opportunity for employees to maintain a healthy work-life balance can significantly 

reduce stress and increase job satisfaction. 

3. Supportive Communication Practices: Implementing open and supportive 

communication practices, such as regular check-ins, transparent feedback mechanisms, and 

access to counseling services, fosters an environment where employees feel heard and valued, 

ultimately reducing stress, and enhancing overall well-being. 

 

 

Conclusion 

 

To eliminate stress in the work of managers, it is crucial to address both individual and 

organizational factors. Individual stress management strategies should include education and 

training for managers on stress management techniques, such as time management, self-care, 

and emotional intelligence.  

Additionally, organizations should implement organizational stress management measures, 

such as creating a supportive work environment, providing resources and accommodations to 

reduce stressors, and establishing employee assistance programs. These measures should be 

aimed at reducing the negative impact of stress on managers and improving their overall well-

being, job performance, and effectiveness.  

In summary, to eliminate stress in the work of managers, a comprehensive approach is needed 

that includes individual stress management strategies and organizational stress management 

measures. To address chronic job stressors inherent in any work organization, employers rely 

on various management strategies, including specialized training to increase managers' 

understanding of worker stress response, various work accommodations, stress management 

training, and establishing a worker-focused, supportive environment (DeFraia, 2015).  

 

By implementing these strategies and creating a culture of support, organizations can greatly 

reduce stress levels among managers and promote their overall well-being.  
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In conclusion, the elimination of stress in the work of managers requires a multi-faceted 

approach that addresses both individual and organizational factors. This approach should 

include providing managerial support and empowerment, promoting an organizational ethical 

climate, implementing stress management and wellness programs, providing specialized 

training for managers, offering access to counseling services, and fostering a supportive work 

environment. 

 

REFERENCES 

 

1. BARTLETT, L., MARTIN, A., KILPATRICK, M., OTAHAL, P., SANDERSON, K., 

& NEIL, A L. (2022, February 10). Effects of a Mindfulness App on Employee Stress in 

an Australian Public Sector Workforce: Randomized Controlled Trial. URL: 

https://pubmed.ncbi.nlm.nih.gov/35142630/ 

2. BIRD, G A., BIRD, G W., & SCRUGGS, M M. (1983, September 1). 

Role‐Management Used by Husbands and Wives In Two‐Earner Families. 

https://onlinelibrary.wiley.com/doi/abs/10.1177/1077727X8301200108 

3. DEFRAIA, G. (2015, July 1). Psychological Trauma in the Workplace: Variation of 

Incident Severity among Industry Settings and between Recurring vs Isolated Incidents. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6977051/ 

4. CHHABRA, B. (2019, June 12). Revisiting the Relationship Between Work Role Stress 

and Employee Outcomes in Indian Organizations: Moderating Role of Core Self-

evaluation. URL: https://doi.org/10.1177/0972150919848913 

5. MUNEER, S., JAMIL, K., & IDREES, M. (2018, February 9). A Study of Casual 

Relationship of Job Design and Employees Behavior. URL: 

https://ojs.amhinternational.com/index.php/imbr/article/view/2039 

6. PARUMASUR, S B., & GOVENDER, P. (2009, April 9). Managerial competencies as 

critical ingredients for a total quality management initiative: Perceptions of managers 

in a KwaZulu- Natal public sector division. URL: 

https://sajip.co.za/index.php/sajip/article/view/823 

7. Tamunomiebi, M D., & Mezeh, A A. (2021, March 30). Workplace Stressors and 

Employee Performance: A Conceptual Review. URL: 

https://journalajeba.com/index.php/AJEBA/article/view/469 

8. SOEGOTO, E S., & NARIMAWATI, U. (2017, August 31). The Contribution of 

Stress Management and Good Employee Performance Towards the Success of a 

Company. The Open Psychology Journal, 10(1), 154-160. URL: 

https://openpsychologyjournal.com/VOLUME/10/PAGE/154/FULLTEXT/ 

 

 

https://pubmed.ncbi.nlm.nih.gov/35142630/
https://onlinelibrary.wiley.com/doi/abs/10.1177/1077727X8301200108
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6977051/
https://doi.org/10.1177/0972150919848913
https://ojs.amhinternational.com/index.php/imbr/article/view/2039
https://sajip.co.za/index.php/sajip/article/view/823
https://journalajeba.com/index.php/AJEBA/article/view/469
https://openpsychologyjournal.com/VOLUME/10/PAGE/154/FULLTEXT/


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

277 

 

 

 

MARKETING STRATEGY  

FOR THE FURTHER DEVELOPMENT OF BUKOVIČKA BANJA 
 

 

Marko Pavlović
1
 

Academy of Technical Vocational Studies, Belgrade, Serbia 

 

 Radica Bojičić 

 Faculty of Economics in Kosovska Mitrovica, Kosovska Mitrovica, Serbia 

 

 

Summary: This paper studies the key dimensions of satisfaction of users of spa tourism in 

Bukovička spa. In addition, this paper shows the strategic directions for the further 

development of this spa. The research was done on the basis of interviews and direct 

conversations with users. The current position of this spa is such that the environment is 

arranged with a natural spa, excellent medical staff, as well as the proximity of Aranelovac, 

which has certain recognizable landmarks. 80 respondents participated in this research. On 

this example of the Bukovička spa, a new approach to the management of relations with users 

will be shown, recommendations will be made which are marketing strategies that can be used 

not only for this spa, but also in spas in the surrounding area. The primary goal is to discover 

deficiencies, if any, and the secondary goal is to adopt a new proposal that will enable the 

further development of this spa. In the end, we come to the conclusion that quality is an 

important element of retaining users and getting further referrals. The hypotheses are as 

follows: H0 There are statistical differences in user satisfaction in all dimensions of quality. 

H1 The users of this spa are satisfied with the medical services. H2 It is necessary to further 

develop the spa tourism of this spa in accordance with the needs of the EU. H3 Users are 

satisfied with hotel services. 

 

Key words: Bukovička spa, development strategy, marketing, SWOT, quality and research.

  

 

 

INTRODUCTION 

 

Today, tourism represents one of the most important industries in many countries and the 

potential for their further development and realization of macroeconomic policy goals. The 

benefits of tourism are numerous. Apart from the direct impact on the economy of a country, 

tourism as an economic branch has great indirect and positive side effects that are often 

overlooked. Indirect benefits from tourism are: travel and investment in tourism consumption, 

state collective spending on tourism and travel. The secondary contribution that tourism has to 

the economic development of a country is primarily reflected in the employees. spending 

habits: hospitality, recreation, retail (Travel & Tourism Economic Impact, 2017). The World 

Tourism Organization defines tourism as "activities". persons who travel and stay in places 

outside their usual environment for no longer than one consecutive year for leisure, business  
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and other purposes that are not related to the performance of an activity that is paid from the 

visited place" (World Tourism Organization / UNWTO - www.unvto.org ). 

Bukovička spa, located in the countryside, is one of the most popular destinations for 

relaxation and healing in the region. This beautiful spa, located near the town of Valjevo in 

Serbia, is known for its thermal springs and healing mud. Its healing waters and natural 

healing factors offer visitors not only peace and relaxation, but also numerous health benefits. 

History and healing: Bukovička spa has a rich history that goes back thousands of years. 

People have recognized the healing power of its thermal springs since ancient times. These 

springs have high mineralization and thermal temperature, which gives them a special 

therapeutic value. Minerals such as calcium, magnesium and sulfur present in the water 

stimulate blood circulation, relax muscles and relieve inflammation. Bukovička spa is also 

known for its medicinal mud, which is used in various therapies. This mud is rich in minerals 

and has a healing effect on the skin, bones and joints. Mud therapies help relieve pain, reduce 

inflammation and stimulate tissue regeneration. Wellness and relaxation: Bukovička spa 

offers a wide range of wellness services that help visitors to relax and renew their energy. Spa 

centers offer various massages, thermal baths, saunas and beauty treatments. Massages 

improve circulation, reduce stress and tension, while thermal baths help relax muscles and 

revitalize the body. Saunas are ideal for detoxifying and cleansing the skin, while beauty 

treatments help nourish and rejuvenate the skin. Treatment of various conditions: Bukovička 

spa is known as a natural source of treatment for various health conditions. Her therapies are 

especially useful for people suffering from rheumatic diseases, arthritis, diseases of the 

musculoskeletal system and neurological problems. It is also useful in rehabilitation after 

injuries or operations. Expert medical teams provide an individual approach to each patient 

and create a personalized treatment to achieve the best possible result. Outdoor activities and 

tourist attractions: Bukovička spa is surrounded by beautiful nature that offers numerous 

opportunities for outdoor activities. Visitors can enjoy walking or cycling through the 

untouched nature, explore the nearby mountains and enjoy the beautiful views. Also, nearby 

is the Lelić monastery, which is known as a spiritual and cultural center. Bearing in mind the 

state of tourism in Arandjelovac, i.e. Bukovička Banja, the chances that our country has for 

further development, we give an overview, i.e. analysis of the current state of truism in the 

city under Bukulja. It is also a very important fact that tourism has become one of the 

strongest economic branches in the world. Isolation and crises must not be reasons for 

justifying the current state of our tourism. 

 

POTENTIAL DEVELOPMENT OF BUKOVICKA BANJA 

 

 

Before embarking on any analysis, we must first consider what a tourist destination is. There 

are various definitions of a tourist destination, and we singled out the following "a tourist 

destination is described as a location of a set of attractiveness and related tourist facilities and 

services that tourists or a group of tourists chooses or which offer they choose to promote" 

(Popesku, 2011, p. 26). 

There are also many divisions of the elements of a tourist destination, given that different 

authors had different approaches, but we will give the following: 

1. physiography of the destination (climate, forests, rivers, flora, fauna, size) or natural 

factors; 

2. culture and history (language, tradition, gastronomy, religion, art, music); 

3. activities (various activities that represent mental and physical stimulation); 

4. special events (festivals, fairs, exhibitions, carnivals, religious events, 
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sports events, celebrations of historical events); 

5. destination superstructure: 

- functional elements (hotels, restaurants, congress centers...); 

- improved built elements (museums, stadiums, zoos...); 

- improved natural elements (churches, natural rarities, unique 

architecture, historical landmarks; 

6. types of entertainment (Broadway, Las Vegas); 

7. strength of market ties (family, friendship, religious, business). (Popeski, 2011, p. 34). 

There are other divisions that encompass all of these elements such as attractiveness 

(natural and social), then accessibility (geographical and economic) and conditions for 

stay (accommodation, food, entertainment). 

Arandjelovac is one of the six municipalities in the Šumadija district (central Serbia). It is 

surrounded by the Venčac, Bukulja and Preseka mountains at 250 m above sea level. It is not 

possible to say with certainty when the first settlement was established in the area where 

AranĎelovac is now, but the fact that there are 38 registered archaeological sites on the 

territory of this municipality tells us that this climate has always attracted people because of 

its gentleness, natural resources and climate (Spasić , 2011, p. 28). With an area of 376 km2, 

AranĎelovac is the third largest municipality in the Šumadija district (after Kragujevac and 

Knić), and it is in second place in terms of population (with 48,129 inhabitants according to 

the 2002 census). Of the total area of the municipality of AranĎelovac, 25.2% is forested land, 

and meadows and pastures occupy about 22%. The climate is transitional between eastern 

continental and high altitude and as such has a favorable effect on the human body, because 

both summer and winter are moderate and are not characterized by extremely high or 

extremely low temperatures. The town of AranĎelovac itself is located on the regional road 

M4, between Ibarska magistala and the road Belgrade - Kragujevac (M23). It is about 80 

kilometers from Belgrade (4 roads connect AranĎelovac and Belgrade), and 49 kilometers 

from Kragujevac, while the nearest airport ("Nikola Tesla") is about an hour and 15 minutes' 

drive away. Arandjelovac is about 187 km (2.5 hours drive) from the second civil airport "Car 

Konstantin". 

The Bukovička spa is located in the center of Arandjelovac, about 76 km from Belgrade, at 

the foot of the Bukulja mountain, in the villages of Bukovik, Banja and Vrbica. It is known 

for a large number of mineral water springs (temperatures from 12 to 28*C), which were 

known even in the time of the Romans. 

The beneficial effects of Bukovica's "sour water" were among the first to be noticed and 

"promoted" by the famous Serbian educator Dositej Obradović, who stayed in this area in 

1811 together with the insurgents of the First Serbian Uprising. Prince Miloš Obrenović 

learned about the same water a little later, during his first reign (1818 - 1838). In that period, 

in 1835, the first organized spring of this water was made - the so-called "Stublina", which is 

considered the first catchment of a source in Serbia. During the following years, new springs 

and baths were built, the park was arranged, the "government building with 6 rooms"15 

(1846), the residence of Prince Mihailo Obrenović (1862), the hotel "Staro zdanje" (1865-

1868) and hotel "Sumadija" (1935-1938). 

 

"BUKOVICKA BANJA" REHABILITATION HOSPITAL 

 

Medicinal properties and help in treatment and healing with the help of Bukovica "sour 

water" for all those who drank it in certain periods or bathed in it have lasted for more than 

two centuries - from the time of its "discovery" (1811) to the present day. And yet, the first 

"hospital treatments" began in 1836, when the first chemical analysis of this water was  



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

280 

 

 

performed and its medicinal properties were determined. Since then, organized treatment 

under the control of doctors begins here, the creation of basic urban and health conditions for 

it begins, and then capacities are expanded, equipment is acquired, the environment is 

arranged, infrastructure is built, rules of conduct are established, and the like. It lasts for years 

and decades 

especially in the second half of the 19th and the first half of the 20th century, when shortly 

after the end of the Second World War this health institution received the status and title of 

"Natural Spa Bukovička Banja", and then grew into a "Specialized Institute". It has existed 

since 1999 under the name "Bukovička Banja" Special Rehabilitation Hospital. 

Today, the Special Hospital for Rehabilitation "Bukovička Banja" applies the most modern 

therapeutic methods and provides health services in the treatment of: 

- diseases of the gastrointestinal tract (diseases of the liver, urinary tract, duodenum 

intestines, stomach, bile and others); 

- diseases of the hepatobiliary tract and pancreas; 

- diseases of the respiratory system; 

- metabolic diseases; 

- peripheral vasculopathy; 

- chronic neuralgia; 

- chronic occupational diseases and heavy metal poisoning; 

- injuries and diseases of the locomotor system and the like. 

 

ANALYSIS OF THE MACRO ENVIRONMENT 

 

There are different definitions of the macro-environment by various authors, but we chose the 

following one: "The macro-environment is one of the basic factors of the growth and 

development of a tourist destination." It consists of the totality of conditions and forces that 

are outside the control of the destination and act on the formation and implementation of the 

strategy" (Popesku, 2011, p. 159). There are other definitions that define the environment in a 

similar way, and for the sake of a better understanding of this category, we can single out the 

following one, which talks about this factor as: "large, sudden, comprehensive and 

unpredictable changes that have a significant impact on the functioning and behavior of 

tourist companies and other economic and non-economic entities that find their existence on 

the tourist market" (Unković et al., 2002, p. 297). 

The macroenvironment itself can be: 

- natural; 

- technological; 

- socio-cultural; 

- political; 

- economic. 

 

The best way to analyze the macro environment is the so-called PEST analysis, which is an 

abbreviation of the English words Political (political), Economic (economic), Social (social) 

and Technological (technological) analysis. When we talk about the specific example of the 

municipality of AranĎelovac, the PEST analysis would include a specific analysis of all the 

factors we have listed. 
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The political environment is a very important factor because it includes the general political 

climate, the conditions created by the state by passing appropriate legislation for the 

development of any activity, and in our case tourism, political stability, crises, conflicts, 

natural disasters, etc. The economic environment is linked to the political one, and of course 

the general economic climate greatly affects the tourism of a country. In the case of our 

country, economic indicators are not encouraging for investors in the tourism sector. The 

economy is in a very difficult situation, the exchange rate often falls sharply, the interventions 

of the National Bank of Serbia have only a short-term effect, inflation is one of the highest in 

Europe, as well as interest rates, considering the investment risk. Socio-cultural environment 

implies beliefs and values of tourists that are shaped into a lifestyle. Understanding the 

lifestyle of potential consumers (tourists) is of extraordinary importance, because consumer 

behavior depends on it. Many socio-cultural factors favor Arandjelovac as a tourist 

destination, because it can provide adequate service to a new type of tourist, considering the 

natural riches, gentle climate and healthy environment. The technological environment is 

particularly unpredictable, if we keep in mind that technological changes happen from day to 

day. More and more competitive advantage is found precisely in the field of using modern 

technological achievements. This refers primarily to the development of information 

technology, especially the Internet and mobile telephony. The use of social networks on the 

Internet for promotion is increasingly common. The entire PEST analysis can help us to see 

which factors have a positive and which negative influence on the possibility of tourism 

development, and from what has been said so far, we can conclude that few factors currently 

favor the municipality of AranĎelovac in terms of the possibility of developing the tourism 

sector, and there are many that it discourages any investment in any economic branch, 

including tourism. 

 

RESEARCH PART OF THE WORK 

 

The total research sample consists of 80 respondents (N=80), users of spa tourism services, of 

different gender, age, level of education, place or region of residence, marital and financial 

status. In 2023, Banja Selters and Banja Vrdnik were visited by the same percentage. It is 

important to note that all the respondents (100.0%) stated the improvement of their health as a 

motive for staying in spas. 

 

Table 2. Structure of the sample in relation to the gender of the respondents 

Pol 

  Frequency Percent 

Valid MAN 42 52,5 

Woman 38 47,5 

Total 80 100,0 

Source: Authors 

 

 

In relation to the job of the respondents in this research, the largest number of respondents are 

male respondents, 52.5% of them. 
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Table 3. Structure of the sample in relation to the age of the respondents 

Age 

 

Frequency Percent 

Valid 36-55 11 13,8 

56-65 57 71,3 

More od  65 years 12 15,0 

Total 80 100,0 

Source: Authors 

 

When it comes to the age of the respondents (Table 3), the majority of respondents are in the 

age category of 56 to 65 years (71.3%), followed by respondents aged over 65 (15%) and 

somewhat less respondents aged 36 to 55 years (13.8%). 

 

Table 4. Sample structure in relation to respondents' education 

Strucna_sprema 

 

Frequency Percent 

Valid Primary school 1 1,3 

High School 17 21,3 

College 32 40,0 

Faculty 30 37,5 

Total 80 100,0 

Source: Authors 

 

 

In relation to the level of education of the respondents (Table 4), most of the respondents from 

the research completed higher education (40%). Also, 37.5% of respondents have completed 

high school or college. Respondents with completed high school participated in the research 

in a smaller percentage (21.3%) and respondents with completed primary school in the 

smallest percentage, only 1.3%. As for the place of residence, the largest number of 

respondents, 47.5%, are from the Belgrade region. This is followed by respondents from the 

region of Vojvodina, 36.3%, the region of Šumadija and Western Serbia, 7.5%, the region of 

Kosovo and Metohija, 6.3%, and the region of Southern and Eastern Serbia, 2.5%. 

 

Table 5. Structure of the sample in relation to the marital status of the respondents 

Source: Authors 

 

 

 

 

 

Frequency Percent 

Valid Singl 12 15,0 

In marriage/ 62 77,5 

Divorced 1 1,3 

A widower 5 6,3 

Total 80 100,0 
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In relation to the marital status of the respondents (Table 5), by far the most respondents from 

the research, even more than three quarters of the entire research sample are married or 

cohabiting (77.5%). Next to of that, 15% of respondents are single, 1.3% of respondents are 

divorced and 6.3% are widows. The sample is not uniform according to the marital status of 

the respondents. 

 

Table 6. Structure of the sample in relation to the monthly income of the respondents 

Monthly Income 

 

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 40-45.000 rsd 6 7,5 7,5 7,5 

45-60.000 rsd 28 35,0 35,0 42,5 

More of  60.001 rsd 46 57,5 57,5 100,0 

Total 80 100,0 100,0 
 

Source: Authors 

 

When we talk about the monthly income of the respondents (Table 6), the majority of 

respondents from the survey have incomes greater than 60,001 dinars (57.5%). In addition, 

35% of respondents have an income of 45,000 up to 60,000 dinars and 7.5% of respondents 

from 40,000 to 45,000 dinars. The sample is not uniform according to the level of the 

respondents' monthly income. 

 

Table 7. Structure of the sample in relation to the work status of the respondents 

Social status 

 

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Employed 18 22,5 22,5 22,5 

Pensioner 62 77,5 77,5 100,0 

Total 80 100,0 100,0 
 

Source: Authors 

 

When it comes to the work status of the respondents (Table 7), the research included 

respondents who employed, which make up 22.5% of the entire sample, and respondents who 

are retired, 77.5%. Respondents who are unemployed, as well as respondents who are 

studying, did not participate in the research. The research sample is not uniform according to 

the working status of the respondents. 
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RESEARCH RESULTS 

 

The survey used the scale User satisfaction with spa tourism (ZKBT), which consists of 30 

closed-ended statements, with a response range from 1 - I am not at all satisfied to 5 - I am 

completely satisfied. The reliability of the scale was checked with the help of Cronbach's 

alpha coefficient (ɑ), the height of which is primarily influenced by the number of statements 

in the questionnaire. 

 

Tabela 8. Struktura uzorka zadovoljstva u odnosu na pol ispitanika 

Source: Authors 

 

On the basis of the obtained results, we can conclude that the female respondents expressed 

slightly more satisfaction compared to the male respondents. 

 

 

When it comes to the age of the respondents, the obtained difference is significant at the 

significance level of p˂0.05 and indicates that respondents over 65 years of age (AS=4.24; 

SD=0.55) show significantly higher satisfaction with services. 

 

In relation to the professional qualification of the respondents, statistically significant 

differences were confirmed for all five dimensions of the ZKBT scale, as well as for the 

overall average of the scale of users' satisfaction with spa tourism. All obtained differences 

are high and significant at the significance level of p˂0.01. Also, it was confirmed that 

respondents with completed SSS (AS=4.24; SD=0.060) have significantly higher satisfaction 

with food services compared to all other respondents educational profiles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group Statistics 

 

Gender N Mean Std. Deviation Std. Error Mean 

A 

pleasure 

Male  42 4,08 ,126 ,019 

female 38 4,12 ,144 ,023 
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Table 9. Differences in the expression of ZKBT in relation to the age of the respondents 

Descriptive Statistics 

 

Monthly Income N Minimum Maximum Mean 

Std. 

Deviation 

 

40-45.000 rsd 

A pleasure 6 4 4 4,22 ,062 

Valid N 

(listwise) 

6 

    

 

45-60.000 rsd 

A pleasure 28 4 4 4,10 ,153 

Valid N 

(listwise) 

28 

    

 

More of  60.000 

rsd 

A pleasure 46 4 4 4,09 ,125 

Valid N 

(listwise) 

46 

    

Source: Authors 

Respondents with completed secondary school have the greatest satisfaction (AS=4.22; 

SD=0.062). 

Table 10. Differences in the expression of ZKBT in relation to the social status of the 

respondents 

Group Statistics 

 
Social Status N Mean Std. Deviation 

Std. Error 

Mean 

A pleasure 
Employed 18 4,15 ,092 ,022 

Pensioner 62 4,09 ,143 ,018 

Source: Authors 

 

 

In relation to the social structure, respondents who are employed have the greatest satisfaction 

(AS=4.15; SD=0.092). 
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Table 11. Differences in the expression of ZKBT in relation to place of residence 

Descriptive Statistics 

Permanent residence N Minimum Maximum Mean 
Std. 

Deviation 

Belgrade region 
A pleasure 38 4 4 4,13 ,153 

Valid N (listwise) 38 
    

Region of 

Vojvodina 

A pleasure 29 4 4 4,06 ,126 

Valid N (listwise) 29 
  

 
 

The region of 

Šumadija and 

Western Serbia 

A pleasure 6 4 4 4,04 ,040 

Valid N (listwise) 6 
    

Region of Southern 

and Eastern Serbia 

A pleasure 2 4 4 4,08 ,071 

Valid N (listwise) 2 
    

Region of Kosovo 
A pleasure 5 4 4 4,15 ,030 

Valid N (listwise) 5 
    

Source: Authors 

 

U odnosu na mestoboravka najveće zadovoljstvo imaju ispitanici iz Beogradskog regiona 

(AS=4,13, SD=0,153) i  ispitanici iz regiona Kosova (AS=4,15, SD=0,030). 

 

 

CONCLUSION 

 

Tourism in Serbia is growing, both in visits and in the number of overnight stays. One of the 

reasons for such an increase is the pandemic of the Covid 19 virus, but on a much smaller 

scale. Also, an important factor that influenced the development of tourism in Serbia was the 

incentive of the Republic of Serbia. In 2022, the Ministry of Tourism of Serbia distributed 

free vouchers in the amount of 15 thousand dinars per person who applied for them and met 

the necessary criteria. It should be pointed out that the competent Ministry launched the same 

tourism development incentive in 2024 through free vouchers. So based on that, we can freely 

conclude that tourism will become an even bigger pillar of the economy, a ticket to prosperity 

and a powerful force for improving the quality of life. Serbia must use the potential of 

tourism, which it clearly has. The importance of tourism in the post-Covid period for Serbia is 

significant, but we should not dwell on that. Special attention should be paid to the well-

organized marketing of our tourist destinations, as well as their planned development. It 

should be noted that this spa is close to the Selter Spa, which has a hyperbaric chamber and a 

shock wave device used for modern physical procedures. Based on the research in the coming 

period, it is necessary to modernize the spa programs in Bukovačka Selter and continue with 

the modernization of physical procedures. In this paper, the following hypotheses are: There 

are statistical differences in the satisfaction of the users of this spa, it was confirmed. The 

users of this spa are satisfied with the medical services, it is confirmed. It is necessary to 

continue to develop tourism in this spa in accordance with the needs of the EU. Users are 

satisfied with hotel services is confirmed. In the next research, it is necessary to examine the 

satisfaction of the employees. Repeat this research in five years and compare the results. This 

research should be used by the management of the mentioned spas to improve the current 

situation and eliminate the observed deficiencies. 
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THE USE OF ARTIFICIAL INTELLIGENCE IN EDUCATION 
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Abstract: Education is a fundamental pillar of human society. It forms the basis for 

progress and innovation that will shape our future. In recent decades, technological progress 

has increased at a rapid pace, which has opened up new possibilities for the use of intelligent 

technologies in education. This article discusses two layers of artificial intelligence (AI). Its 

legal regulations and its possible use in education. We summarize the current European 

regulations and the global perception of the risks of this phenomenon. The field of use of AI 

in education is very wide and we will focus mainly on the elements of artificial intelligence 

that are incorporated into MS Office applications.  

 

Keywords: artificial intelligence, ChatGPT, education, generative systems 

 

 

Introduction 

 
Generative artificial intelligence systems have become known around the world and captivate 

users with their capabilities to create lyrics, images and music that feel like they were created 

by humans. There is a lot of discussion about generative pre-trained transformer (GPT) 

models mainly due to the advent of OpenAI ChatGPT (Mathew 2023). GPT technology uses 

large amounts of publicly available digital content data to process and produce human text 

and can show creativity in writing texts convincingly on most topics. GPT models can even 

engage inquirers in human conversation and have been successfully implemented to perform 

several work tasks as customer service chatbots (Rivas and Zhao 2023). The latest 

technological development, Chat GPT, developed by OpenAI, is a versatile tool designed to 

streamline automated conversations and has the potential to replace human operators (Kalla et 

al. 2023). Slovakia has been presenting itself for years by using artificial intelligence in 

healthcare, industry, banking and security. So far, its use in education is discussed only in a 

negative context, especially its abuse in plagiarism. "Areas are gradually opening up and 

discussion is necessary in order to break down prejudices and show the possibilities of 

application also in services, media, state administration or education," said Viera Bordoy 

from the national platform for the development of artificial intelligence AIslovakIA at the 

World Symposium on Digital Intelligence for Systems and Machines – DISA2023 (Nextech 

2023). AI can help learning academically, administratively, elements of artificial intelligence 

also increase its effectiveness, help personalize learning, can increase student success and 

well-being during learning, his engagement, or interactivity. However, there are also concerns 

about the risks that this technology poses to jobs, privacy and copyright protection, and even 

human life itself. Generative AI such as ChatGPT will have to meet transparency 

requirements. It will be necessary to disclose that the content was generated by AI, prevent 

the creation of illegal content using it, and publish summaries of copyright-protected data  

                                                 
1
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used for its training. High-impact general purpose AI models that could pose a systemic risk, 

such as the more advanced GPT-4 AI model, will need to undergo a thorough evaluation. 

(European Parliament News 2023b). The impact of AI on the education sector has provoked 

mixed reactions, with some educators announcing it as a progressive step and others raising 

alarms about its potential to reduce analytical capabilities and encourage unethical behavior. 

Several scientific authors have tried to evaluate the possible possibilities and problems related 

to the advent of artificial intelligence in the field of education (David BAİDOO-ANU 2023), 

(Sok and Heng 2023) and UNESCO has also published a report seeking to discuss the main 

challenges and new ethical implications of AI in education. (Sabzalieva and Valentini 2023) 

Artificial intelligence is currently a new technological revolution. It affects all areas of 

science, technology, industry and society. It can improve learning, help personalize the 

learning experience, help teachers in their efforts to improve learning. (Florea and Radu 2019) 

It should certainly be noted that the pandemic period has also led to the accelerated adoption 

of AI-based approaches in education. Pilot studies show that the pandemic has led to a 

significant increase in the use of AI in e-learning.(Pantelimon et al. 2021)  

 

European Union regulations  

 
As part of its digital strategy, the European Union wants to regulate artificial intelligence to 

ensure better conditions for the development and use of this innovative technology. (European 

Parliament News 2023b). Already in October 2020, the European Council discussed artificial 

intelligence and invited the Commission in its conclusions to propose how to increase 

European and national public and private investment in AI research and innovation. In April 

2021, the European Commission published a proposal for a regulation aimed at harmonising 

rules for artificial intelligence (AI Act) and a coordinated plan that includes a set of common 

actions for the Commission and Member States. The aim of this package of rules was to 

increase trust in AI and encourage the development and updating of AI technologies. In 

December 2022, the Council adopted its position (general approach) on the Artificial 

Intelligence Act. The proposed Regulation aimed to ensure that AI systems placed on the EU 

market and used in the Union are secure and compliant with applicable fundamental rights 

legislation as well as Union values. In June 2023, the European Parliament tabled a proposal 

for an "Artificial Intelligence Law", which aims to limit the risks in its application while 

harnessing its innovation potential.(TREND 2023a). It suggests that AI systems that can be 

used in a variety of applications should be analyzed and classified according to Risk, which 

they represent for users. Different levels of risk will mean more or less regulation. Once 

approved, it will be the world's first AI policy. Parliament's priority is to ensure that AI 

systems used in the EU are safe, transparent, traceable, non-discriminatory and 

environmentally friendly. Parliament also wants to establish a technologically neutral and 

uniform definition of AI that could be applied to future AI systems.  

The law will set out the levels of risk arising from the use of AI. Systems that carry out, for 

example, cognitive manipulation of the behavior of persons or specific vulnerable groups: for 

example, voice-activated toys that encourage dangerous behavior in children will be 

considered as unacceptable risks.  Furthermore, social scoring will be prohibited: 

classification of people based on behavior, socio-economic status, personal characteristics. 

Biometric identification and categorisation of persons will also be considered an unacceptable 

risk. Real-time and remote biometric identification systems, such as facial recognition, will be 

banned. Exemptions will only be allowed in a limited number of serious cases. Moreover, for 

the prosecution of serious crimes and only after a court approval. 
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AI systems that have a negative impact on security or fundamental rights will be considered 

high-risk and divided into two categories.  

1. AI systems used in products covered by EU product safety legislation. These include toys, 

aviation, cars, medical devices and elevators.  

2. AI-systems falling under eight specific domains that will have to be registered in the EU 

database: 

 biometric identification and categorization of individuals 

 management and operation of critical infrastructure 

 education and training 

 employment, worker management and access to self-employment 

 access to and use of basic private services and public services and their benefits 

 law enforcement 

 migration, asylum and border control management 

 assistance with legal interpretation and application of the law (European Parliament 

News 2023b) 

 

AI systems with limited risk should meet minimum transparency requirements to enable users 

to make informed decisions. After interacting with the apps, the user can decide if they want 

to continue using them. Users should get informed, that they are interacting with artificial 

intelligence. 

This boom in generative artificial intelligence prompted European officials to introduce a law 

that could serve as a proposal for the entire world. On December 9
th

, 2023, Parliament 

reached a provisional agreement with the Council on the Artificial Intelligence Act. The 

agreed form will now need to be formally adopted by both parliament and council for it to 

become the EU law. (European Parliament News 2023a) The AI Act will make Europe the 

first continent to set clear rules for the use of AI. The law will go into effect earliest in 2025, 

and should be approved by 705 members of the European parliament, before next year's 

elections. (Brainee hnonline 2023).
2
 

 

A global stance on artificial intelligence 

 
Europe has made a substantial progress in regulating the use of AI. The U.S. is also under 

pressure to avoid lagging behind and abstain from negative consequences of using AI. 

(TREND 2023b). In September 2023, Elon Musk, Mark Zuckerberg, and other tech figures in 

the U.S. Congress discussed plans for artificial intelligence. The United States is preparing 

draft legislation to better control these technologies. The biggest threats in the U.S. are the 

wider use of AI to influence elections, attack critical infrastructure, and produce fake videos, 

so-called deepfakes. Creation of declaration
3
 has raised growing concerns about the use of AI 

and other modern technologies for military purposes in ways, that could undermine human 

rights.(TASR 2023) 

 

 

 

 

                                                 
2
 Overall timeline of adopted resolutions at European level on artificial intelligence: 

https://www.consilium.europa.eu/sk/policies/artificial-intelligence/timeline-artificial-intelligence/ 
3
 The Declaration on the Responsible Use of AI – an international accountability framework that allows states to 

enjoy the benefits of AI while minimizing risks. The 46 countries that supported the declaration include Canada, 

Australia, France, Germany, Singapore and Japan (14.11.2023). 
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Artificial intelligence in education 

 
Learning stands as a cornerstone in human society, serving as the bedrock for advancement 

and creativity, crucial in sculpting the path to our forthcoming days. Recent advances and the 

proliferation of machine learning have led to the creation of sophisticated digital content such 

as generative artificial intelligence (GAI), which is able to assist in learning (Bozkurt et al. 

2023) GAI is an unsupervised or partially supervised machine learning method that generates 

outputs using statistics and probabilities (Mondal et al. 2023) Through advances in deep 

learning, generative AI creates artificial artifacts using pre-existing digital content. Current 

literature has identified two main types of generative AI – generative adversal networks 

(GANs) and generative pretrained transformers (GPTs) (Jovanovic and Campbell 2022). In 

recent decades, technological progress has been increasing at a rapid pace, which has opened 

up new possibilities for the use of intelligent technologies in education. (Grassini 2023) 

Intelligent technologies such as artificial intelligence and machine learning have immense 

potential in this area today. These technologies can dramatically improve and transform the 

way we learn and teach. Over the past decade, the world has experienced a rapidly changing 

environment in educational practices, mainly due to technological advances. Among these 

technologies, artificial intelligence is probably the most influential.(Makridakis 2017).  

Teachers bear the primary responsibility for pedagogy within any educational setting. Beyond 

their academic obligations, a substantial portion of a teacher's time and educational resources 

is allocated to administrative tasks. In this domain as well, the presence of AI support is 

evident. Intelligent technologies such as AI and machine learning do not only help education 

academically and administratively, but also increase its efficiency.(Ahmad et al. 2022) 

Contemporary technologies enable the gathering and examination of data pertaining to both 

learning processes and outcomes. The utilization of such data holds promise in enhancing 

educational content and methodologies, thereby underscoring its potential impact within this 

domain. The role of AI in education is extensive and includes learning, instruction and 

administrative functions.(Namatherdhala et al. 2022). One of the greatest benefits of smart 

technologies in education is the ability to personalize learning content. Educators possess the 

capacity to devise personalized learning blueprints tailored to students’ proficiencies, 

inclinations, and learning cadence. Intelligent systems adeptly scrutinize data, furnishing 

students with constructive feedback aimed at enhancing their competencies and academic 

performance. It is noteworthy that artificial intelligence serves a pivotal role not only in 

refining educational outcomes but also in augmenting the inherent gratification of the learning 

experience.(Sadiku et al. 2022). Strengths and positive aspects of using AI in the learning 

process to promote well-being are worth the mention. As John Self pointed out, a smart 

tutorial system would act as if the student's success really mattered. (Bittencourt et al. 2023) 

Automated generation of question sets derived from study materials, intelligent tutorials, 

practice assignments, and concurrent plagiarism detection collectively support and facilitate 

the responsibilities undertaken by educators. They have a great potential to help teachers in 

setting individualized practice tasks, while ensuring fair evaluation. (Ahmed et al. no date). 

Impressive advances can also be seen in language models and are seen more broadly as a step 

towards general artificial intelligence. Flawless recording and transcription of speech, coupled 

with enhanced subtitling, hold pivotal significance, notably in bolstering accessibility for 

marginalized communities. 
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Artificial intelligence is heavily used in plagiarism detection methods – techniques based on 

lexical detection, vector space models, thresholding, or clustering, to identify suspicious 

documents. Syntax-based methods rely on marking up parts of speech, frequency of tags, or 

comparing syntactic trees, deep learning models such as different variants of convolutional 

and recurrent neural network architectures, plagiarism detection(El-Rashidy et al. 2022). The 

possibilities of AI in education represent a high potential for improvement, but also a series of 

new risks and threats that question the benefits of adopting AI in education. (Filgueiras 2023). 

The COVID-19 pandemic, arguably the most significant societal disruptor in recent history, 

has affected more than 1.5 billion students worldwide (UNESCO 2023) and is believed to 

have had wide-ranging educational implications, perhaps even for generations (Carrie Spector 

2022). However, it has accelerated the implementation of AI elements in education. 

 

AI elements in Microsoft Office products 

 
Microsoft also uses intelligent technologies in Microsoft Office products for a variety of 

capabilities to improve productivity and user experience. Here are some examples of how 

Microsoft is integrating artificial intelligence and other intelligent technologies into Office. 

 

 Microsoft PowerPoint. The function Designer in PowerPoint uses AI to create 

slide designs based on content and color schemes, making it easier to create professional 

presentations, automatically creating visually appealing presentations, helping maintain 

consistent design across slides, and customizing presentation design for different types of 

devices, including mobile phones and tablets, to ensure optimal readability and presentation 

across different device screens. This feature is a useful tool for anyone who frequently works 

with presentations as part of their work or study. 

 

 Microsoft Word. The Editor function uses artificial intelligence to improve writing 

quality, check for grammar errors, analyse stylistics, and spell check. In addition to 

grammatical and spelling errors, Word Editor also provides suggestions for improving the 

stylistics of the text. It helps to ensure that the text is legible, clear, and well structured. The 

editor offers alternative words and expressions that we can use to enrich the text and make 

reading more enjoyable. If we use overly complex terms in the text, the Editor may 

recommend simpler synonyms or expressions that are easier for readers to understand. The 

editor can suggest how to improve the organization of our text and its logical structure. It 

helps to create well-organized and uncluttered documents. These advantages of Microsoft 

Word Editor, which uses artificial intelligence, help not only improve text quality, but also 

speed up the writing and redaction process. Users can be sure that their documents will be 

grammatically and stylistically correct. Editor is also available as a browser extension for 

Edge and Chrome, and can be added to Word and Outlook. Edge sends the typed text to 

Microsoft's cloud service, which processes the text to detect spelling and grammatical errors. 

Prediction is also possible. 
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 Microsoft Excel. The Suggestions/Data Analysis feature in Excel uses AI to analyze 

data and provides recommendations and ideas for data visualizations, helps users work more 

efficiently with data and extract understandable information from it, can moreover suggest 

trend analysis, distribution analysis, or correlation analysis between different columns of a 

data set. It can identify automatic calculations and summarizations. Furthermore, it can design 

data models that enable further analysis and interaction with data. It provides fast filtering and 

sorting, has optimization for visualizations on mobile devices. It uses machine learning 

techniques to identify patterns in data and create more comprehensive analytics and 

predictions. Microsoft Excel Data Analysis is for everyone who works with data and needs 

fast and efficient ways to analyze and visualize it. This feature also helps non-Excel experts 

gain a deeper understanding of their data and make informed decisions. 

 

 Microsoft Outlook. The function Focused Inbox uses machine learning to 

identify and sort emails into two folders: Important and Other, helping users stay on top of 

their inbox. It is an artificial intelligence implementation designed to improve organization 

and process email faster. This feature continuously learns based on our behavior and 

preferences. This means that it is constantly improving in identifying which emails we 

consider important. The Focused Inbox AI feature in Microsoft Outlook is a useful tool for 

those who have a large inflow of email and need to increase their productivity when 

processing email communications. It helps organize the inbox, minimizes interferences and 

ensures important messages are not missed. 

 

 Microsoft Teams. Meeting AI Assistant is a feature in Microsoft Teams 

that uses artificial intelligence to improve the productivity and efficiency of online meetings 

and conferences. It can automatically record and note down the progress of an online meeting, 

generate reminders, points, even entire presentations, based on the content of the conversation 

and discussions during the meeting. It can recognize participants' speech and convert it to text, 

provide automatic speech translation, recognize meeting participants' faces and attach names 

to them, and can integrate with other tools and applications such as presentations and content 

sharing. This Meeting AI Assistant feature in Microsoft Teams can make a significant 

contribution to improving online communication and collaboration in the work environment. 

It helps organize and record meetings, making it easier to keep track of vital information and 

decisions. 

 

Microsoft OneNote. Function Ink to Text lets you convert handwritten or drawn text to 

digital text. It is based on optical font recognition, which uses artificial intelligence. It can 

easily convert handwritten notes into digital format, quickly create diagrams or graphs, and 

allows recognition of mathematical expressions. Thus, the Ink to Text feature in Microsoft 

OneNote is a versatile tool that can be used in many different situations to improve 

productivity and organization. 
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Intelligent Search - across a variety of Office products, Microsoft Search uses machine 

learning to improve search accuracy and relevance. It allows users to search for documents, 

emails, and other information quickly and efficiently. Office Lens: OCR and text 

recognition is an application that allows you to scan documents and images and convert them 

into editable text using OCR technology and text recognition. Cortana in Webmail is an AI 

assistant that can help users get tasks done, schedule, and find information within their email 

client. Microsoft Office enables integration with Power BI to visualize and analyze data 

directly in Office documents, supporting better data-driven decision-making. 

These examples clearly demonstrate how Microsoft is leveraging intelligent technologies such 

as artificial intelligence and machine learning to improve productivity, efficiency, and user 

experience in its Microsoft Office products. In this way, it helps users to work better with 

documents, data, and communication within the work environment. 

 

Summary 

 
The applicability of intelligent technologies in education is inexhaustible and their impact is 

constantly expanding. However, the challenges of data security, ethics and equitable access 

when using these technologies require attention and resolution. Following extensive 

negotiations, Europe has formulated a preliminary legislative framework concerning artificial 

intelligence, aimed at guaranteeing its socially advantageous application. Concurrently, the 

United States is also endeavouring to address this issue; however, concerns persist within 

developing nations regarding this matter. Large companies like Microsoft quickly realized the 

potential that artificial intelligence provides and incorporated elements of AI into everyday 

applications. They facilitate routine activities, help us with correction, propose design 

solutions, text improvements, help the disadvantaged, and their potential is constantly 

growing. Through effective governance and strategic investment, the potential exists for 

intelligent technologies to serve as a substantial catalyst for global educational advancement. 
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1. Introduction 

The usage of open-source statistical software in financial literacy education represents a 

significant and innovative approach to teaching individuals the essential skills needed to 

navigate the complex world of finance. The heightened public concern regarding the extent of 

financial literacy within the population is, from the perspective of the authors, a response to 

the evolving economic landscape. This shift places individuals in a situation where they bear 

greater personal financial responsibility, especially given the growing complexity of financial 

products. In an age where financial literacy is increasingly crucial for personal and economic 

well-being, leveraging open-source statistical software offers numerous advantages in 

enhancing educational outcomes. 

Insufficient knowledge about finances renders individuals unprepared to make sound financial 

choices, potentially resulting in significant negative repercussions for both individual and, in 

the long run, worldwide financial stability. While the majority of individuals lack 

fundamental financial literacy necessary for daily life, there is a positive trend showing in the 

younger generation eagerness to educate themselves proactively pursuing this knowledge as 

Francesco (2021) stated. 
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In the realm of financial discourse, the terms “financial literacy,” “financial knowledge,” and 

“financial education” are often used interchangeably, both in academic literature and popular 

media. Notably, there is a multitude of scholarly attempts to establish clear distinctions 

among these terms. Unlike health literacy, which is typically assessed through standardized 

tests, there currently exists no universally accepted set of tools for determining financial 

literacy. Different authors have underscored the necessity for research that concentrates on the 

precise measurement of financial literacy. Conventionally, financial literacy and/or financial 

knowledge indicators are employed to gauge the necessity for financial education and to show 

the variances in financial outcomes, such as savings, investments, and debt management. 

Fewer studies, however, like Huston (2010), specifically prioritize the measurement of 

financial literacy as a distinct objective.  

 

The primary aim of this paper is to illustrate practical examples of financial calculations using 

open-source software. In this research, we aim to showcase the effectiveness and versatility of 

open-source tools for handling a wide range of financial computations. By providing real-

world instances and case studies, we intend to demonstrate how individuals and organizations 

can leverage these freely available resources to enhance their financial decision-making and 

analysis capabilities. Additionally, we seek to highlight the cost-effective and collaborative 

nature of open-source software in empowering users with the tools necessary for efficient 

financial modeling and analysis. Through these examples, we aim to promote greater 

awareness and utilization of open-source financial software solutions, ultimately contributing 

to improved financial literacy and informed decision-making in various domains. 

 

2. Financial Literacy 

 

We can define “financial literacy” similarly to Mandell (2008) as the capacity to apply 

knowledge and skills for the proficient management of one’s financial resources, ensuring 

long-term financial stability. In the realm of academic literature, the concept of financial 

literacy has adopted various interpretations. It has been utilized to encompass awareness of 

financial products, such as distinguishing between stocks and bonds or understanding the 

disparity between fixed and adjustable-rate mortgages. Additionally, it encompasses 

comprehension of financial principles like inflation, compounding, diversification, and credit 

scores, as well as possessing the mathematical competencies necessary for sound financial 

decision-making. Furthermore, it extends to participation in specific activities like financial 

planning. It is worth noting that while the concept of financial literacy is relatively recent, the 

idea of financial education as a solution to mitigate poor financial decision-making is not new 

as Hastings et al. (2013) stated. 

 

Financial literacy from our perspective refers to the knowledge and understanding of various 

financial concepts, including personal finance, money management, and financial decision-

making. It involves the ability to make informed and effective decisions about saving, 

investing, budgeting, borrowing, and managing money. Financial literacy encompasses a 

range of skills and knowledge, such as: 

1. Budgeting: Creating and maintaining a budget to track income and expenses, 

ensuring that one’s financial resources are used efficiently Yuan (2015). 

2. Saving and Investing: Understanding the importance of saving money and 

making informed choices about how to invest it to achieve financial goals and build 

wealth 
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3. Debt Management: Managing and reducing debt effectively, including 

understanding the terms and interest rates associated with loans and credit cards 

Abdullah et al. (2019). 

4. Retirement Planning: Planning for retirement by saving for the future Bohn 

(2002). 

5. Risk Management: Understanding insurance options and risk management to 

protect against unexpected financial setbacks Mashrur et al. (2020). 

6. Taxation: Understanding the basics of income taxes and how to minimize tax 

liabilities through legal means Oz-Yalaman (2019). 

 

In our context, we draw upon the introductory segments of financial management at 

Comenius University in Bratislava to establish the fundamental foundation for financial 

literacy. These early lessons primarily revolve around topics such as annuities, perpetuities, 

present value, future value calculations, etc. We intend to delve into these calculations using 

open-source software tools R or Python. 

 

3. Open-Source software tools 

 

The open-source software (OSS) movement has pragmatically evolved into a more business-

friendly and hybrid concept, rapidly emerging as a viable alternative to proprietary software. 

This transformation has given rise to innovative business models and new opportunities, 

which numerous organizations have begun to leverage. OSS now plays a pivotal role in the 

business strategies of firms in high technology and various other industries. Right from the 

outset of OSS development, there were elevated anticipations for its success as Bonaccorsi & 

Rossi (2003) stated. 

Open-source projects often embrace the principles of transparency, inclusivity, and the free 

exchange of ideas and knowledge. This collaborative model has resulted in the creation of 

many widely used software applications and tools, as well as fostering innovation in various 

fields beyond software development, including hardware, science, and art. The open-source 

philosophy has had a significant impact on technology and various other industries, 

promoting accessibility and driving progress through shared resources and cooperative 

efforts. 

Despite the significant interest in OSS, there remains a low amount of published empirical 

research examining its benefits and drawbacks. This gap is surprising, given that the 

perceived pros and cons of OSS seem to be a fundamental factor influencing its adoption. 

There are a lot of previously identified range of benefits associated with OSS, including 

reliability, security, quality, performance, flexibility of use, a sizable developer and tester 

base, cost-effectiveness, flexibility granted by licensing arrangements, user support from a 

community, the ability to avoid vendor lock-in, increased collaboration, and stimulation of 

innovation as Morgan & Finnegan (2007) stated. 

 

Conversely, there have been articles that has also pinpointed several drawbacks, such as 

compatibility issues, security risks, installation problems, a lack of expertise, version 

proliferation, user-friendliness challenges, insufficient user support, lack of ownership, 

inadequate marketing efforts, the release of source code, and the need for higher training 

investments in OSS (Morgan & Finnegan 2007). 

Within the scope of our article, we employ two software platforms, specifically R and Python, 

for conducting financial computations. 
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4. Basic information about programming languages Python and R 

 

Python is a popular and versatile programming language known for its simplicity, readability, 

and extensive ecosystem of libraries. It is widely used in various fields, including data 

science, web development, automation, and more. In the context of data analysis and 

visualization, three key libraries stand out: NumPy, Pandas, and Matplotlib. 

1. NumPy: NumPy, short for “Numerical Python”, is a fundamental library for 

scientific computing in Python. It provides support for working with large, multi-

dimensional arrays and matrices, along with a wide range of mathematical functions to 

perform operations on these arrays. NumPy is the foundation for various other data 

manipulation and analysis libraries, such as pandas and SciPy. 

2. Pandas: Pandas is a data manipulation and analysis library built on top of 

NumPy. It offers data structures and functions that simplify data handling, cleaning, 

and exploration. Pandas is especially valuable for working with structured data, such 

as tables, spreadsheets, and time series data. 

3. Matplotlib: Matplotlib is a powerful library for creating static, animated, and 

interactive visualizations in Python. It provides a wide array of functions for 

generating 2D and 3D plots, charts, and graphs. Matplotlib is highly customizable and 

supports various output formats, including graphical user interfaces, interactive 

environments, and static images for publication. 

Together, Python, NumPy, Pandas and Matplotlib form a robust stack for data analysis, data 

manipulation, and visualization. This combination of libraries is widely used in data science, 

machine learning, finance, and many other domains, making Python an excellent choice for 

working with data. 

 

R is a widely used open-source programming language and environment for statistical 

computing and data analysis. Developed by statisticians and data scientists, R is known for its 

extensive collection of statistical and graphical techniques. It is particularly popular in the 

fields of statistics, data analysis, and data visualization. One of the most utilized libraries of R 

for financial calculation is called Performance Analytics. 

1. Performance Analytics is an R package designed for performance and risk 

analysis of financial portfolios. It provides a comprehensive set of tools for evaluating 

investment portfolios, measuring their performance, and assessing risk. Performance 

Analytics is especially valuable for financial analysts, portfolio managers, and anyone 

involved in the evaluation and management of investment portfolios. It streamlines the 

process of assessing the risk and return characteristics of financial assets and 

strategies. 

By combining R as a versatile programming language with the Performance Analytics library, 

professionals in the finance industry can conduct in-depth financial performance analysis, 

which is critical for making informed investment decisions and managing portfolios 

effectively. 

 

4. Methodology 

 

This chapter outlines the methodology adopted for the purpose of this study, which diverges 

from traditional scientific research approaches. We emphasize practical illustrations and real-

world financial scenarios to to shed light on the concepts discussed in this article. To achieve 

this, we employ the capabilities of two powerful programming languages, R and Python, both 

renowned for their proficiency in financial calculations and data analysis. The utilization of  



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023.  

301 
 

 

these languages serves as a means to demonstrate various financial situations and showcase 

their applications. 

In this methodology, R and Python are strategically applied to a series of practical scenarios 

within the domain of finance. By harnessing their financial calculation capabilities, we aim to 

provide readers with concrete, hands-on examples that illuminate the real-world relevance of 

the financial concepts discussed in this article. 

The examples shown in the article are based upon the following financial concepts: 

1. Present Value 

2. Future Value 

3. Project Discounting (Net Present Value - NPV) 

4. Internal Rate of Return 

5. Payback Period 

6. Portfolio Return and Risk 

 

 

6. Financial fundamentals in Open-Source Software 

 

In this section we want to provide the reader with some examples of financial calculations 

using both R and Python.  

The illustration examples presented here are based upon a specific subset of financial literacy 

principles explained in the previous sections. These examples embody the practical 

applications of the broader theoretical framework of financial literacy, showcasing how these 

concepts translate into real-world financial decision-making and management. To show 

different types of sofwares, we give an example in R and Python as well. As you will see in 

multiple examples above, the calculations are the same except some minor differences in the 

syntax of the differing data manipulation technique. 

 

Present Value (PV) Calculation 

 

In this example, we’ll calculate the present value of a single future cash flow. In this 

illustrative scenario, let’s consider a situation where we aim to accumulate €10,000 in one 

year, with an interest rate of 0.03. Our objective is to compute the present value under these 

conditions. 

Present Value Calculation in R: 

𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒 < −0.03 

𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒 < −10 000 

𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 < −𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒 /  1 + 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒  

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 "The present value equals:", 𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒   

"𝑇𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: 9708.73" 
Present Value Calculation in Python: 

𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒 = 0.03 

𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒 = −10 000 

𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 = 𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒 /  1 + 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒  

𝑝𝑟𝑖𝑛𝑡 "𝑇𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒  

𝑇𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: 9708.73 
It’s evident that the calculations remain consistent, with the only variation occurring in the 

programming language syntax. This pattern will occur in subsequent examples as well. 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023.  

302 
 

 

Future Value (FV) Calculation: 

 

In this example, we’ll calculate the future value of a single present cash flow. In this 

hypothetical scenario, let’s examine a situation where we intend to commit €10,000 for a 

duration of one year, with an interest rate of 0.08. Our goal is to calculate the future value 

given these parameters. 

Future Value Calculation in R: 

𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒 < −0.08 

𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 < −10 000 

𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒 < −𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 ∗   1 + 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒  

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 "𝑇𝑒 𝑓𝑢𝑡𝑢𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒   

"𝑇𝑒 𝑓𝑢𝑡𝑢𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: 10800" 
Future Value Calculation in Python: 

𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒 = 0.08 

𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 = 10 000 

𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒 = 𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 ∗   1 + 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡_𝑟𝑎𝑡𝑒  

𝑝𝑟𝑖𝑛𝑡 "𝑇𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒  

𝑇𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: 10800.0 
Once more, the computations remain consistent, varying only in minor syntax distinctions. 

This exemplifies our intention to highlight that the choice of programming language is 

flexible for students and teachers alike, as the end results remain identical. 

 

Project Discounting (NPV): 

 

In this example, we’ll calculate the Net Present Value (NPV) of a series of cash flows 

representing a project. The task given to students can look like this: Suppose you are an 

investment analyst evaluating a potential project for your company. You have the following 

expected cash flows and a discount rate of 20%: 

Initial Investment: -$1,000 Year 1 Cash Flow: $200 Year 2 Cash Flow: $300 Year 3 Cash 

Flow: $400 Year 4 Cash Flow: $500 

Using a discount rate of 20%, you want to determine the Net Present Value (NPV) of this 

investment. The NPV helps in assessing whether the project is financially viable. Calculate 

the NPV using the provided cash flows and discount rate. 

Project Discounting (NPV) in R: 

𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 < −𝑐 −1000, 200, 300, 400, 500  

𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑟𝑎𝑡𝑒 < −0.2 

𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑓𝑎𝑐𝑡𝑜𝑟𝑠 < −1 /  1 + 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑟𝑎𝑡𝑒 ^ 0:  𝑙𝑒𝑛𝑔𝑡 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 − 1   

𝑛𝑒𝑡_𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 < −𝑠𝑢𝑚 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 ∗ 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑓𝑎𝑐𝑡𝑜𝑟𝑠  

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 "𝑇𝑒 𝑛𝑒𝑡 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑛𝑒𝑡_𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒   

"𝑇𝑒 𝑛𝑒𝑡 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: − 152.39" 
 

Project Discounting (NPV) in Python: 

𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 =  −1000,200,300,400,500  
𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑟𝑎𝑡𝑒 = 0.2 

𝑛𝑒𝑡_𝑝𝑟𝑒𝑠𝑒𝑛𝑡_𝑣𝑎𝑙𝑢𝑒 = 𝑠𝑢𝑚([𝑐𝑓/ 

 1 + 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡_𝑟𝑎𝑡𝑒 ∗∗ 𝑡 𝑓𝑜𝑟 𝑡, 𝑐𝑓 𝑖𝑛 𝑒𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑒 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 ]) 

𝑝𝑟𝑖𝑛𝑡 "𝑇𝑒 𝑛𝑒𝑡 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠": , 𝑓𝑢𝑡𝑢𝑟𝑒_𝑣𝑎𝑙𝑢𝑒  

𝑇𝑒 𝑛𝑒𝑡 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑒𝑞𝑢𝑎𝑙𝑠: − 152.39 
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The solution exhibits similarity again, but it introduces a unique Python concept known as 

“list comprehension”. These types of examples offer an opportunity to educate students on 

programming language-specific syntax and methodologies. 

 

Internal Rate of Return (IRR): 
 

In this example, we’ll calculate the internal rate of return for a series of cash flows 

representing an investment or project.The example given to the students could look like this: 

You are a financial analyst working on a project evaluation. You have a series of cash flows 

and corresponding time periods for an investment. Your task is to calculate the Internal Rate 

of Return (IRR) for this investment. The IRR is a crucial metric used to assess the project’s 

potential return on investment. Here is the given data: 

Initial Investment: -$1,000 Year 1 Cash Flow: $200 Year 2 Cash Flow: $300 Year 3 Cash 

Flow: $400 Year 4 Cash Flow: $500 

Calculate the IRR for this investment and determine its value. 

IRR Calculation in R: 

𝑙𝑖𝑏𝑟𝑎𝑟𝑦 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑀𝑎𝑡  

𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 < −𝑐 200,300,400,500  

𝑡𝑖𝑚𝑒𝑠 < −𝑐 1,2,3,4  
 

𝑖𝑟𝑟 < −𝐼𝑅𝑅 −1000, 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠, 𝑡𝑖𝑚𝑒𝑠  

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 "𝑇𝑒 𝐼𝑅𝑅 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑖𝑟𝑟   

"𝑇𝑒 𝐼𝑅𝑅 𝑒𝑞𝑢𝑎𝑙𝑠: 0.128" 
IRR Calculation in Python: 

𝑖𝑚𝑝𝑜𝑟𝑡 𝑛𝑢𝑚𝑝𝑦 𝑎𝑠 𝑛𝑝 
 

𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 =  −1000,200,300,400,500  
𝑖𝑟𝑟_𝑣𝑎𝑙𝑢𝑒 = 𝑛𝑝. 𝑖𝑟𝑟 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠  

𝑝𝑟𝑖𝑛𝑡("𝑇𝑒 𝐼𝑅𝑅 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑖𝑟𝑟_𝑣𝑎𝑙𝑢𝑒) 

𝑇𝑒 𝐼𝑅𝑅 𝑒𝑞𝑢𝑎𝑙𝑠: 0.128 
Through these examples, we have the opportunity to instruct students in the fundamentals of 

libraries or packages and the incorporation of external code into their runtime environment. 

We would like to highlight that the previous illustration leveraged the R library 

“FinancialMath” and the Python library “numpy.” 

 

Payback Period: 
 

In this example, we’ll calculate the payback period for an investment, which is the time it 

takes to recoup the initial investment. An example task could look like this: 

Imagine you are a financial analyst tasked with evaluating an investment opportunity. You 

have a series of cash flows associated with this investment, including an initial investment 

followed by subsequent positive cash flows. Your goal is to calculate the Payback Period for 

this investment. Here are the cash flows: 

Initial Investment: -$1,000 Year 1 Cash Flow: $200 Year 2 Cash Flow: $300 Year 3 Cash 

Flow: $400 Year 4 Cash Flow: $500 

Calculate the Payback Period, which is the time it takes for the cumulative cash flows to 

become positive and the initial investment to be recovered. 
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Payback Period Calculation in R: 

 

𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 < −𝑐(−1000,200,300,400,500) 

𝑝𝑎𝑦𝑏𝑎𝑐𝑘_𝑝𝑒𝑟𝑖𝑜𝑑 < −𝑤𝑖𝑐(𝑐𝑢𝑚𝑠𝑢𝑚(𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠) >= 0)[1] 

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 "𝑇𝑒 𝑝𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑠 ", 𝑝𝑎𝑦𝑏𝑎𝑐𝑘_𝑝𝑒𝑟𝑖𝑜𝑑   

"𝑇𝑒 𝑝𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑠 5" 
Payback Period Calculation in Python: 

𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 =  −1000,200,300,400,500  
 

𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒_𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 

=  𝑠𝑢𝑚 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠 : 𝑖 + 1   𝑓𝑜𝑟 𝑖 𝑖𝑛 𝑟𝑎𝑛𝑔𝑒 𝑙𝑒𝑛 𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠    

𝑝𝑎𝑦𝑏𝑎𝑐𝑘_𝑝𝑒𝑟𝑖𝑜𝑑 = 𝑛𝑒𝑥𝑡(𝑖 𝑓𝑜𝑟 𝑖, 𝑐𝑓 𝑖𝑛 𝑒𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑒 𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒_𝑐𝑎𝑠_𝑓𝑙𝑜𝑤𝑠  𝑖𝑓 𝑐𝑓 

>= 0)+1 

𝑝𝑟𝑖𝑛𝑡("𝑇𝑒 𝑝𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑠 ", 𝑝𝑎𝑦𝑏𝑎𝑐𝑘_𝑝𝑒𝑟𝑖𝑜𝑑) 

𝑇𝑒 𝑝𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑠 5 
This example serves as an effective means to instruct students in the concept of nesting 

functions within functions, demonstrating this fundamental concept in two distinct 

programming languages. 

 

 

Portfolio Return and Risk: 
 

In this example, we’ll calculate the expected return and standard deviation (risk) of a portfolio 

consisting of multiple assets. The example task could look like this: 

You are a financial analyst responsible for assessing the performance and risk of a portfolio 

consisting of two assets, Asset1 and Asset2, over a four-day period. The daily returns for 

these assets are given in the code. Your task is to calculate the portfolio returns and risk for 

this specific portfolio. 

Portfolio Return and Risk Calculation in R: 

𝑎𝑠𝑠𝑒𝑡_𝑟𝑒𝑡𝑢𝑟𝑛𝑠 < −𝑥𝑡𝑠 

𝑑𝑎𝑡𝑎. 𝑓𝑟𝑎𝑚𝑒( 

𝐴𝑠𝑠𝑒𝑡1 = 𝑐 0.08,0.10,0.12,0.06  

𝐴𝑠𝑠𝑒𝑡2 = 𝑐 0.12,0.15,0.10,0.08  
), 

𝑜𝑟𝑑𝑒𝑟. 𝑏𝑦 = 𝑎𝑠. 𝐷𝑎𝑡𝑒 𝑐 "2023-01-01", "2023-01-02", "2023-01-03", "2023-01-04"   

) 

𝑤𝑒𝑖𝑔𝑡𝑠 < −𝑐 0.6,0.4  

𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑒𝑡𝑢𝑟𝑛𝑠 < −𝑅𝑒𝑡𝑢𝑟𝑛. 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜(𝑅 = 𝑎𝑠𝑠𝑒𝑡_𝑟𝑒𝑡𝑢𝑟𝑛𝑠, 𝑤𝑒𝑖𝑔𝑡𝑠 = 𝑤𝑒𝑖𝑔𝑡𝑠, 
𝑡𝑦𝑝𝑒 = "𝑙𝑜𝑔" 

𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑖𝑠𝑘 < −𝑆𝑡𝑑𝐷𝑒𝑣. 𝑎𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑(𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑒𝑡𝑢𝑟𝑛𝑠) 

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 The portfolio returns equals:, 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑒𝑡𝑢𝑟𝑛𝑠   

"𝑇𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 𝑒𝑞𝑢𝑎𝑙𝑠: 0.096" 

𝑝𝑟𝑖𝑛𝑡 𝑝𝑎𝑠𝑡𝑒 The portfolio risk equals:, 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑖𝑠𝑘   

"𝑇𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑖𝑠𝑘 𝑒𝑞𝑢𝑎𝑙𝑠: 0.022" 
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Portfolio Return and Risk Calculation in Python: 

𝑖𝑚𝑝𝑜𝑟𝑡 𝑛𝑢𝑚𝑝𝑦 𝑎𝑠 𝑛𝑝 

𝑎𝑠𝑠𝑒𝑡_𝑟𝑒𝑡𝑢𝑟𝑛𝑠 = 𝑛𝑝. 𝑎𝑟𝑟𝑎𝑦([ 
 0.08,0.10,0.12,0.06 , 
 0.12,0.15,0.10,0.08  

]) 

𝑤𝑒𝑖𝑔𝑡𝑠 = 𝑛𝑝. 𝑎𝑟𝑟𝑎𝑦  0.6,0.4   #𝐴𝑠𝑠𝑒𝑡 𝑤𝑒𝑖𝑔𝑡𝑠 𝑖𝑛 𝑡𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 

𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑒𝑡𝑢𝑟𝑛𝑠 = 𝑛𝑝. 𝑑𝑜𝑡 𝑤𝑒𝑖𝑔𝑡𝑠, 𝑎𝑠𝑠𝑒𝑡_𝑟𝑒𝑡𝑢𝑟𝑛𝑠  

𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑖𝑠𝑘 = 𝑛𝑝. 𝑠𝑡𝑑 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑒𝑡𝑢𝑟𝑛𝑠, 𝑑𝑑𝑜𝑓 = 1  

𝑝𝑟𝑖𝑛𝑡("𝑇𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑒𝑡𝑢𝑟𝑛𝑠) 

𝑇𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑒𝑡𝑢𝑟𝑛𝑠 𝑒𝑞𝑢𝑎𝑙𝑠: 0.096 

𝑝𝑟𝑖𝑛𝑡("𝑇𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑖𝑠𝑘 𝑒𝑞𝑢𝑎𝑙𝑠: ", 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜_𝑟𝑖𝑠𝑘) 

𝑇𝑒 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑖𝑠𝑘 𝑒𝑞𝑢𝑎𝑙𝑠: 0.22 
 

 

The concluding illustration demonstrates the calculation of portfolio returns and risks with 

predefined weights, highlighting how this process can be executed using both Python and R. 

It is important to progressively challenge students with increasingly complex examples, where 

multiple values can be computed simultaneously or in rapid succession, offering a 

comprehensive learning experience. 

 

Our collection of examples not only demonstrates the effective teaching of financial concepts 

but also serves as a bridge to introduce students to diverse programming paradigms. In this 

modern educational landscape, where the integration of technology and finance is 

increasingly vital, our approach provides a unique opportunity for students to learn and 

appreciate the interconnectedness of IT and financial concepts. This integrated learning 

experience not only enhances their understanding but also equips them with valuable skills 

that will undoubtedly shape their academic and professional journey. 

By intertwining these two domains, our approach offers students a holistic perspective. 

Traditional methods often involve the teaching of proprietary software, which, in many cases, 

may not be accessible for students beyond the classroom. Moreover, these proprietary tools 

may have limited relevance in the real world. In contrast, our strategy focuses on free 

software tools that are not only cost-effective but also have real-world applications. It ensures 

that students can continue using these tools to analyze financial data, build models, and make 

informed decisions even after their formal education. 

 

This approach fosters adaptability and versatility in students. They gain hands-on experience 

with tools that are widely used in the financial industry, which can significantly boost their 

employability. Moreover, as they encounter diverse programming concepts and 

methodologies, they build a strong foundation in problem-solving and critical thinking, skills 

that are universally applicable and transferable to various domains. 

In conclusion, our approach is a forward-thinking, synergistic model of education that 

empowers students to master the intricacies of both IT and financial concepts. By providing 

them with the tools and knowledge to learn simultaneously, we prepare them not only for the 

classroom but also for a future filled with opportunities and challenges where the fusion of 

technology and finance continues to reshape the world. 
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7. Conclusion 

 

In conclusion incorporating IT concepts alongside financial principles in our educational 

approach not only represents a pragmatic and time-saving strategy but also cultivates a 

harmonious synergy between two indispensable domains of knowledge. The idea behind this 

approach is rooted in the recognition that students today face a dynamic and ever-evolving 

academic landscape where the seamless integration of information technology and finance is 

increasingly indispensable. 

 

This multifaceted approach presents a host of benefits for students. Firstly, it streamlines the 

learning process, enabling students to concurrently grasp complex IT and financial concepts. 

This not only conserves their valuable time but also amplifies the efficiency of their 

education. Moreover, our method circumvents the need to compartmentalize knowledge, 

fostering a holistic understanding of how IT solutions are pivotal in solving financial 

challenges. Instead of grappling with IT concepts in isolation, students can directly observe 

their relevance and practicality in the financial world, making their learning experience not 

only richer but also more applicable. 

 

In essence, our approach aims to maximize the learning experience by weaving together two 

strands of knowledge that are increasingly intertwined in today’s global economy. By offering 

a holistic and interconnected perspective, we empower students to navigate the complexities 

of IT and finance seamlessly. Through this fusion of concepts, they are not only well-prepared 

for the challenges of the professional world but also better equipped to harness the 

transformative potential of technology in the realm of finance. 
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Abstract: In modern education, the conceptualization of new learning methods is becoming 

increasingly important. One of those innovative educational approaches is the flipped 

classroom model. This paper presents all segments the flipped classroom as an effective 

learning model. The aim of the paper is to explain how the flipped classroom can enhance the 

learning experience and potentially improve the academic results of students. The flipped 

classroom is a pedagogical model in which the traditional classroom structure is changed so 

that the time spent in lectures is used for interactive activities, while the lessons and lectures 

are studied at home. Through the individualization of learning, the development of critical 

thinking and problem-solving skills, the model enables students to be actively engaged during 

classes. The advantages of using the flipped classroom are encouraging students to discuss, 

solving ambiguities through mutual interaction, the possibility of learning at home and 

receiving feedback in order to deepen knowledge. On the other hand, the disadvantages of 

applying the model are difficulties in motivating students to study at home, insufficient digital 

competence of teachers and lack of necessary technological equipment. 

Key Words: digitization, education, pedagogy, flipped classroom model 

 

 

1. Introduction 

 

The COVID-19 pandemic has encouraged the digitization of many economic sectors in the 

Republic of Serbia, including the education system. Although the digitization of education is 

one of the most important goals of the Strategy for the Development of Higher Education in 

the Republic of Serbia, the pandemic has shown that teachers do not have developed 

competencies to effectively use modern digital tools in implementing teaching activities 

(Strategija razvoja obrazovanja i vaspitanja u Republici Srbiji, 2021). The weaker results of 

the final tests of primary school students and the level of achievement of learning outcomes at 

higher education institutions after the pandemic indicate the need to develop the digital skills 

of teachers in order to raise the quality of teaching and the acquisition of functional 

knowledge and skills of students. This paper aims to present all segments of the flipped 

classroom model as a proven pedagogical model for achieving the stated goals. For this 

purpose, significant segments of this model, which relate to the preparation of video lessons 

and the way of organizing the synchronous/traditional part of the model, will be presented in 

detail. 
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2. Knowledge in digital era 

 

According to estimates by the World Economic Forum, 70% of children enrolled in primary 

school will end their careers in jobs that do not yet exist (World Economic Forum, 2016). In 

such a changing business environment, the abilities and skills of an individual to anticipate 

and prepare for the needs of the future workplace are of crucial importance. An essential 

prerequisite for developing digital skills is understanding the basic characteristics of the 

digital era and the differences that digitization brings concerning the previous period. All 

crucial principles presented in this part of the work also apply to teachers. 

 

Table 1. Key characteristics of the digital age 

PAST PRESENT (DIGITAL AGE) 

Stable and predictable environment Dynamic and unpredictable environment 

Employment security Uncertainty of employment 

Individual work Team work 

Detailed and clear job descriptions Absence of clear job descriptions 

Clearly defined work schedule Flexibility of time and place of work 

Physical effort Mental and emotional effort 

Emphasis on experience Emphasis on continuous learning 

Hard work Smart (wise) work 
*Source: (Schaufeli, 2013) 

 

 

While stability, security and individualism dominated in the past, the essential characteristics 

of the digital age are dynamism, uncertainty, flexibility, and the need for continuous 

improvement and adaptation to changes. It means that in the digital age, knowledge is a 

critical factor in growth and development and that employees must possess multidisciplinary 

knowledge and skills due to frequent changes. Therefore, modern teachers should have expert 

knowledge in their field and a wide range of knowledge in other fields. Although they do not 

have to be experts, these other skills should enable teachers to overcome the challenges of 

teaching in the digital era successfully. In addition, teachers today are expected to possess a 

high degree of creativity, innovation, engagement, and soft skills such as social skills, 

communication skills, interpersonal relationships and interaction with others. 

 

 

3. Model of the flipped classroom 

 

The flipped classroom represents a learning methodology consisting of students' independent 

work using video lessons or enriched texts and teaching "face to face" with the teacher to 

perform tasks with higher cognitive requirements. This means that the flipped classroom 

model is a combination of asynchronous and synchronous/traditional learning. Part of 

asynchronous learning involves analyzing the video lesson, which the students do 

independently. The advantage of asynchronous learning is that the student can repeatedly 

review and analyze the content of the video lesson in terms of their choosing. 
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Application of the flipped classroom model assumes that students come to classes "face to 

face" with specific prior knowledge. Application of the model leaves teachers more time to 

focus on applying acquired knowledge in different contexts, enabling students to develop 

critical thinking, collaboration and application of different learning concepts to effectively 

achieve learning outcomes and acquire functional knowledge (Quality of Virtual Studies, 

2023). Pedagogically, in order to design a lecture based on the flipped classroom model, it is 

necessary to take into account the following: 

1. Creation of materials for asynchronous learning. 

2. Mechanisms that will ensure engagement and commitment of students. 

3. Using adequate digital technology. 

4. Designing activities for the synchronous/traditional part of teaching (the most 

demanding part). 

 

 

 
Picture 1: Flipped classroom model 

Source: https://www.researchgate.net/ 

 

 

In the continuation of the work, we will analyze the characteristics of both parts of the flipped 

classroom model, which relate to creating a video lesson and activities within the 

synchronous/traditional part of teaching. 

 

3. Video lessons as before class part of the flipped classroom 

 

The first part of the flipped classroom model is an independent analysis of video lessons by 

students. Although the advantages of self-study are the ability to choose terms for learning 

and the ability to analyze the lesson multiple times, there are also certain disadvantages. 

Being separated from the group can lead to a lack of motivation. To be attractive for students, 

video lessons must have specific characteristics. The most essential features of the video 

lessons are: 

1. Video lessons should be short (5-15 minutes). 

2. Within the video lesson, the teacher should speak in standard language and avoid 

professional terminology whenever possible. 

3. The teacher should not speak too slowly and repeat what has already been said 

because the students can look at the lesson more than once. 

 

https://www.researchgate.net/
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4. Explanations within the lesson should be combined with adequate images (graphs, 

tables, illustrations). 

5. The video lesson should not be burdened with unnecessary video effects. 

6. The video lesson should be subtitled so that students can simultaneously read the 

material that the teacher pronounces (if they are watching the lesson in noisy conditions, such 

as driving on public transport). 

7. Interactive elements should be included in the video lesson so that students can 

occasionally check their understanding of the lesson content. 

8. The best video lessons are those in which the teacher appears in person because, in 

this way, a feeling of loyalty and connection with the professor is created. 

 

 

Digital tools that can be used to create and edit video lessons and text are: 

• Tools for making videos: Explain Everything, PowerPoint, Screencastify, Stop-

motion. 

• Video editing tools: Adobe Premiere, DaVinci Resolve, iMovie, VideoLouder. 

• Video enrichment tools: Edpuzzle, Kaltura, Hihaho, IBM Watson, MELO, EdApp, G 

Suite for Education. 

• Text enrichment tools: Perusall. 

In addition to the technological knowledge and skills that enable the creation of video lessons 

at a high technical level (image quality, resolution, tone quality), teachers should also develop 

pedagogical and didactic competencies that apply to videography so that the results of 

asynchronous learning are at a high level. 

 

 

4. Characteristics of the synchronous/traditional part of the flipped classroom 

 

Within a flipped classroom, not just the video content for individual student work matters but 

what teachers do with the time left during synchronous/traditional teaching. It is best to start 

the class with a puzzle or by making a map or diagram that includes what is covered in the 

video. It is essential to emphasize that it is essential not to repeat the explanations the video 

lesson already contains, as this could cause students not to watch the following video lesson. 

After that, activities should be designed to get students to think about the material they 

learned from the video lesson, then visualize the content and apply it in different contexts 

through discussion, problem-solving, critical thinking, or interaction with the teacher. The 

implementation of the activity must be constantly monitored and supported by additional 

explanations. Combining this methodology with other synchronous/traditional teaching 

methodologies is desirable, of which gamification stands out. 
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Picture 1: Essential aspects of synchronous/traditional learning 

Source: https://mastersofterp.com/ 

 

 

Gamification aims to make learning more enjoyable, intending to achieve learning outcomes 

through play. The essential elements of the game are conflict, chance, and reward. A typical 

examples of gamification are quizzes. Gamification affects students' motivation, connection 

and cooperation, which results in the easier achievement of the planned teaching goals. On the 

other hand, through gamification, teachers receive immediate feedback and gain a clear 

insight into the effectiveness of the learning process. Therefore, gamification can solve the 

problems of increasing students' concentration, interactivity of the teaching process and 

creation of functional knowledge (Račić, 2023). 

 

 

5. Conclusion 

 

The digital era, as the fourth industrial revolution, requires constant adaptation to dynamic 

technological changes. Research on the use of digital tools in education shows that teachers 

need to improve their knowledge and competence to bring the teaching process organisation 

closer to modern students' needs. The flipped classroom model has proven to be one of the 

more effective concepts for integrating modern technology into the teaching process. The 

model consists of two parts. The first asynchronous part is based on creating high-quality 

video materials that enable students to study independently before the live classes. The second 

part of the model should be designed to encourage students with prior knowledge acquired 

from video lessons to deep learning to create functional knowledge. Based on the above, it 

can be concluded that implementing the flipped classroom concept requires teachers to be 

ready for constant up-skilling and re-skilling, creativity, innovation, and the development of 

digital and pedagogical-didactic skills in a digital environment. 
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Abstract: This article is devoted to the analysis and identification of problems in the 

translation of Anglicisms in advertising text, specifically in German advertising texts. The 

article defines the terms “advertising text” and ”Anglicism”, and also identifies the tendencies 

of the use of Anglicisms in German advertising and the reasons for their use in German 

advertising. A number of recent examples and variations of the use of Anglicisms in German 

advertising texts and slogans are presented. This topic is topical today in view of the 

increasingly widespread use of Anglicisms in German advertising. 
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INTRODUCTION 

 

In today's world, advertising is gaining an increasingly important role in many areas of 

society, especially in the economy. The active globalisation of today's world, which is 

influencing the economic convergence of different countries and the growth of trade between 

them, is also contributing to this. Along with the export of goods from one country to another, 

the advertising of those goods is also moving, and needs to be translated and adapted to the 

language of the country where the advertising is disseminated. Internet advertising discourse, 

which includes texts that realise the communicative goals of international companies, usually 

operates in the form of a systemic complex: as a global English matrix and its local versions. 

Such a subordinate existence determines the unambiguous specificity of nominative 

processes, and the logic of the emergence and use of the features of this discourse is clearly 

manifested in the way Anglicisms function in the national subsystems of advertising internet 

discourse. Anglicisms manifest themselves in advertising discourse through basic 

nominalizations: words such as slogan, marketing, corporate identity, promotion, image, 

message have become frequent in German as well as in other languages. The English 

dominance in the modern process of term formation is linked to the massive emergence of 

industry terms in a country that leads the world market and also to the role of English as the 

language of globalisation. 
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THEORETICAL BACKGROUND 

 

As the background, could be expressed some examples typical of slogans in the German 

language. Slogans in German often emphasise the quality of the product: “Qualität ist kein 

Zufall” (Jägermeister). In addition, the national character, usually of certain areas, regions, is 

promoted: “In Bayern daheim. ...allem an Weißbier, die Weißwurst kam auf Platz zwei ...” 

(Weißwurst), “Echte Lübbenauer Spreewaldgurken und Sauerkraut ...” (Gurken aus 

Brandenburg), “Egal wohin die Reise geht – Erdinger Weißbier ist da!” (Erdinger). The 

German slogans are characterised by a phrase referring to the everyday use of the product: 

“Der Morgen macht den Tag” and the products are associated with the word “Herz”: “Mit 

dem Herzen dabei”. The slogans analysed are laconic: “Quadratisch. Praktisch. Gut.” (Ritter 

Sport). Many companies in the German-speaking countries orient their products towards the 

child consumer, which is emphasised in many cases in the slogans: “Haribo macht Kinder 

froh und Erwachsene ebenso” (Haribo) (Charfaoui 2014, p. 118). 

 

According to Slogometer (slogans.de 2023), the most used word since 2012 in the current 

brand slogans of German entrepreneurs is the word “mehr” – “more”. Interesting is the 

expression “ohne mehr geht heute nichts mehr” (literal translation: without more, nothing 

more goes today – author translation) when communicating about product brands. The word 

is increasingly being used in newly created slogans to draw consumers' attention to the 

advantages of a given offer. The other most used words are “Leben”, “Wir”, “Neue”, “Deine”. 

Advertising as a source of Anglicisms does not lag behind the field of information and 

communication technologies, but it must be assumed that the functions of Anglicisms in 

advertising text are not always determined by the economic and technological leadership of 

the country of production. Specific is the application of marketing communication in the 

context of multiculturality (Charfaoui & Vilčeková 2008), intercultural management 

(Milošovičová 2019), specific conditions of individual industries such as tourism (Dudić et al. 

2021, Kurbanov 2023) or communication in education in general (Kožuchová et al. 2023). 

 

Advertising as a whole and advertising text aim to attract the consumer's attention to the 

advertised product and have their own specific language and complex structure. The 

advertising text, as one of the most important components of advertising, is considered in the 

literature to be any combination of audiovisual means. Its main objective is an organised 

influence on the recipient in order to promote the object of advertising (Kotler & Keller 2016, 

p. 877). According to the marketing theory we have to respect the whole process of decisions 

in developing effective communication (Kotler & Keller 2016, p. 816): 

1) Identify target audience 

2) Determine objectives 

3) Design communications 

4) Select channels 

5) Establish budget 

6) Decide on media mix 

7) Measure results 

8) Manage integrated marketing communications 
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The translation of the advertising text is one element of the advertising process and in each 

step of the communication development the goal of communication must be taken into 

account. But the crucial element. It is in the context of the need to maintain the element of 

influence on the consumer that the translation of an advertisement into another language is a 

complex linguistic task. 

 

The effective functioning of the advertising text is facilitated by linguistic devices, one of the 

most frequent of which are clearly Anglicisms. Anglicisms in the form of linguistic features 

consist of morphemes of the English language. These English morphemes are intertwined 

with morphemes from other language systems. However, in this context, the importance of 

the English language is usually given. Anglicisms have the potential to attract the attention of 

the consumer, are more economical in use and able to replace complex linguistic 

constructions more accurately. The main reasons for the spread of Anglicisms include 

globalisation, the “prestige” of imported goods and the development of science along with 

professional terminology. 

Nowadays, Anglicisms are most frequently used in the language of German advertising, 

which has even led to the emergence of the term “Denglisch”. According to Patrikeyeva 

(2008), it is the slogans that are mostly used to transfer Anglicisms into the German language. 

According to Korshunova (2020), the increase in the number of Anglicisms in the slogans of 

German advertising reached 30% in the period from 1990 to 2020, which shows their 

popularity in this area. 

 

 

MATERIAL ANALYSIS 

 

The slogan must clearly correspond to its stated role. It must be taken into account that the 

text of the slogan is addressed neither to an individual, nor to a client, nor to the CEO, but to a 

large number of recipients – the “audience”. It follows that it must be written in “their” terms, 

i.e. in the confusion of the content; it should also take into account the issues and moments 

that concern and trouble them. A focus group survey is therefore more than necessary. A 

survey on the position of the English language in contemporary German and how it influences 

it was published in 2004 (Markt 12/2004). The results showed what percentage of the 

German-speaking respondents had no problem understanding, “decoding” and accurately 

translating these advertising slogans into English:  

There´s no better way to fly. (Lufthansa) – 54%, 

Powered by emotions. (Sat.1) – 33%, 

We are drivers too. (Esso) – 31%, 

Stimulate your senses. (Loeve) – 25%,  

Share moments, share live. (Kodak) – 24%,  

Driven by instinct. (Audi TT) – 22%,  

Be inspired. (Siemens mobile) – 15%,  

One group. Multi utilities. (RWE) – 8%. 

 

 

The share of slogans in German advertising with Anglicisms is 27.5% (Kosunova 2020, p. 

144). Foreign words attract with their exoticism and memorability. Also, many Anglicisms 

are shorter and more compact than their German equivalents, e.g. life – Leben, can – können, 

Talk – Gespräch, Look - Aussehen. 
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In addition, English “borrowings” in German advertising play the role of one of the 

components of compound nouns, e.g. Leinen-Look, Society-Hochzeit, Bahn-Ticket. 

Anglicisms are also found in the names of companies that advertise their products:  

“Next, bitte.”; “Foreign Affairs – Reisen erleben.”; “Pampers überrascht.”. There are 

examples of the use of wordplay in German advertising: “Mischen possible.” (a parody of 

“Mission is impossible.”); “Der First Glas Service.” (“First Class Service.”). Over time, 

hybrid formations have also developed and are used in German advertising: “Business-

Treffen”; “One-Way-Werbung”; “Online-Selbsttest” and others. 

 

Anglicisms, once they enter another language system, undergo certain adaptation procedures, 

which take different forms. Within the linguistic system of the German language, Anglicisms 

in advertising message texts are adapted primarily in the context of phonetics and 

orthography. The adaptation of Anglicisms of orthographic type can be classified into three 

groups: 

a) with full preservation of the foreign spelling (“Online. Einfach. Schnell.”), 

b) with partial adaptation to German orthography, for example the use of Anglicisms with a 

capitalised noun (“Die schönsten Trends der Saison!”), 

c) with a complete adaptation of the Anglicism to German orthography (“Postscheck, das 

Konto zahlt sich aus, Fastfood”). 

 

In addition, a common method of adapting Anglicisms into German is to add gender and 

number in accordance with the rules of the German language. The assignment of gender can 

be done on different bases: 

1) on the basis of lexical similarity (die Schau – die Show), 

2) on the basis of a group analogy, on the basis of a gender concept (der Wein/der Alcohol – 

der Whisky – der Gin; der Tanz – der Blues – der Foxtrott – der Jazz; das Rauchmittel – das 

Speed – das Heroin – das Cocaine), 

3) on the basis of natural descent (der Gentleman, die Lady), 

4) on the basis of morphological analogy, when the gender of Anglicisms is determined 

depending on the suffix of the word: der Banker, der Dealer, der Leader, der Manager and 

others. 

 

At the semantic level, the adaptation of Anglicisms undergoes either an expansion of the 

meaning of the word, when one Anglicism replaces several words from the German language, 

or a narrowing, when a multi-syllabic English word in the new linguistic system is reduced to 

a single meaning, which is widely used in advertising texts and mass consciousness 

(Mityagina 2012, p. 176). 

 

 

CONCLUSIONS AND LIMITATIONS 

 

Our analysis shows that Anglicisms in German advertising are widely used and widely 

assimilated into the German language as a whole. In the utterances of German advertising, 

loanwords are used with different goals and in multiple forms. Anglicisms are subject to 

orthographic adaptation (Some English nouns are capitalized: “Nestlé Good Food”; “Good 

Life”. – this is a literal translation from the English original.). 
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Example of a literal translation based on the wordplay of the brand itself and the logo of a 

cosmetic product: “Fa – fantastisch”; “Pilsner Urquell” – for some the essence is to see, for 

others to see the essence – for some the essence is to see, for others to see the essence. In the 

beer slogan above, in the second case the word “essence” emphasises the uniqueness of the 

brand – the orientation towards a person who sees “further” than others. 

Hence the necessity of collaboration between professionals with marketing experience, for 

whom the target language of translation is their native language, and linguists and translators 

of the languages under study. 

 

From the perspective of marketing management the local market and consumer behavior 

experience is irreplaceable. As a useful method in marketing practice, it is recommended to 

use the technique of back translation when translating the communicated text. Back 

translation also called reverse translation is the process of retranslating content from the target 

language back to its source language in literal terms. Of course, such a translation cannot be 

taken as a guarantee of understanding the text in the context of cultural differences, 

experience with product solutions and the overall level of development of the market in 

question. Even some texts are not translated for various reasons. In the context of this article, 

we can therefore note that Anglicisms are commonly used in marketing communication 

(Charfaoui & Vilčeková 2008). The use of Anglicisms should not be seen as disrespectful of 

the home language. Every language is changed and enriched by its environment. The 

intermingling of languages within different cultures is evidence of contact between countries. 

Forcibly translating already established Anglicisms would not be beneficial to the language 

user himself, which in the case of marketing communications is the sender and receiver of the 

message. 

 

In conclusion, we can state that in marketing communication, specifically in advertising, 

advertising texts are not subject to grammatical rules. Both advertising experts and linguists 

generally agree that the language of advertising must be innovative, modern, imaginative, 

original, representational and emotional. It can be stated that creativity remains the most 

distinctive feature of copywriting. The best translation of an advertising slogan is one that 

creates the same perlocutionary effect in the recipient country as in the country of origin. 

Finally, we would like to point out the importance of the choice of linguistic resources in the 

context of cultural differences between countries. For example, consider a detergent 

advertisement (a dirty shirt on the left, washing powder in the middle and a clean shirt on the 

right). No problem, everything is clear – after using the washing powder, the shirt stays clean. 

But let's try to explain to the Arab, who reads from right to left, the effect of washing powder 

(Charfaoui 2014, p. 60). The study of advertising communication and its impact in the 

intercultural space is a process of long-term and continuous research. 
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Abstract: The economic theory became interested in researching the emergence of crises and 

cyclical movements. For some researchers, climate factors were „the cause of cyclical 

fluctuations”, others cited „excessive investment” as the cause, and others that „insufficient 

consumption was the cause of economic fluctuations”. As a rule, every crisis brings 

significant changes and has the enduring potential to affect the world, society and modern 

business. The Keynesian and neoliberal theories had a powerful influence on the economy 

and solving crises, while the neoclassical theory did not try to look at the causes of financial 

crises.The macroeconomic stability of a country's economy (both in developed and 

developing countries as well as in small economies) is risked by the appearance of external 

economic shocks. The COVID-19 pandemic, seen as an exogenous economic shock, has 

globally shown a significant negative impact and threat to the economy and financial markets, 

causing economic decline and recession (endangered health of the world population, present 

high mortality, increased extreme poverty, etc.). The external shock was affected by the 

pandemic itself, the uncertainty related to it, and also by the introduction of strict quarantine 

measures (institutional reaction of the state). The Covid-19 pandemic represents a real crisis 

with elements of a natural disaster (directed at people) and prevents economic activities 

(application of social distance). Due to social distancing, the leading trend was moving from 

large urban areas to rural ones. There has been a reconnection of people and the environment, 

and in places that are closer to nature. The subject of this research is the economic recovery in 

the post-covid period and economic growth according to sustainable solutions. Due to 

unequal access to vaccines and their distribution, the economic recovery was not uniform in 

certain groups of countries until April 2021. The conducted analyses show that the 

consequences of the COVID-19 pandemic will be long-term and will have an impact on the 

economic environment and social structure. The hallmark of future corporate business will be 

aimed at achieving a healthy and productive environment, prevention and health care of 

employees, as well as sustainable lifestyles. Namely, after the end of the pandemic, the 

company will have to become resistant to the crisis and proactively take care of maintaining a 

healthy workforce. The „social economy” is gaining a significant role in mitigating the impact 

of the COVID-19 crisis. Social economy participants enable economic recovery in the short 

term, through innovative solutions, and in the long term, by promoting inclusive and 

sustainable economic models through prioritizing social and environmental care over profit 

maximization. 
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1. INTRODUCTION 

 

„Calls for humanity to „reconnect to nature” have grown increasingly louder from both 

scholars and civil society…. From this conceptual base, we discuss how reconnecting people 

with nature can function as a treatment for the global environmental crisis….. and explore 

examples of how actions to reconnect people with nature can help transform society towards 

sustainability” (Ives, D.C. et. al.). 

 

 

One of the main goals of macroeconomic policy is sustainable economic development. The 

interactions between economic growth and other macroeconomic variables are extremely 

important for the policymakers of the development of countries in the world. Dragutinović et 

al. point out that the resources, technology and institutional framework represent the 

"developmental potential of a country" indicating that "the combination of these elements 

determines the level of productivity, and therefore the competitiveness of its economy on the 

domestic and international market." 

 

Interest in cyclical fluctuations and economic recessions was renewed during the Global 

Recession of 2007-2009 years. Among the best-known and most common sources of cyclical 

fluctuations are monetary shocks, which act on the side of aggregate demand in the form of an 

increase in the money supply and a decrease in the interest rate. Namely, through the growth 

of aggregate demand, there is a stimulating effect on economic activity, through the growth of 

investments and consumption. Friedman and Schwartz, through the analysis of historical data, 

offered the first results on monetary policy shocks in their work "Monetary History of the 

United States: 1867-1960", in the 1960s. Sims, back in the 1980s, linked monetary policy 

shocks to the money supply, emphasizing that economic shocks can be understood by 

fluctuations in the quantity of money. 

 

The cyclical downturns in the economy also occurred due to a significant increase in energy 

prices and unexpected declines in their supply (mainly oil and gas). 

On the other hand, with the emergence of the pandemic caused by the  SARS-CoV-2 virus, at 

the beginning of 2020, the issue of cyclical fluctuation became even more significant.   

(Prašević, A., Ješić, M.). Jacques et al. concluded that the COVID-19 pandemic, "which has 

been destabilizing the world since the end of 2019, has significant repercussions on not only 

health but also the economy, finances, society, politics, the environments, culture and 

education." The IMF
2
 gave an analysis of the impact that the economic crisis had in the era of 

the global pandemic and the "closure" of countries (lockdown) on economic growth. OECD
3
 

states "for the economic recovery from the Covid-19 crisis to be durable and resilient, a return 

to "business as usual" and environmentally destructive investment patterns and activities must  

                                                           

2
 MMF, World economic outlook 

3
 OECD Policy Responses to Coronavirus (COVID-19) (2020). Building back better: A sustainable, resilient 

recovery after COVID-19, https://www.oecd.org/coronavirus/policy-responses/building-back-better-a-

sustainable-resilient-recovery-after-covid-19-52b869f5/, 1-16, p.1. 

https://www.oecd.org/coronavirus/policy-responses/building-back-better-a-sustainable-resilient-recovery-after-covid-19-52b869f5/
https://www.oecd.org/coronavirus/policy-responses/building-back-better-a-sustainable-resilient-recovery-after-covid-19-52b869f5/
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be avoided. Unchecked, global environmental emergencies such as climate change and 

biodiversity loss could cause social and economic damages far larger than those caused by 

COVID-19." Also, according to the OECD, "producing and shipping raw materials and 

manufactured goods along global supply chains is a key pillar of global economic activity but  

also a major source of environmental pollution."
4
 The "social economy" played an important 

role in solving and mitigating both the short-term and long-term impacts of the Covid-19 

crisis on the economy and society. The OECD
5
 report states that "the social economy can 

inspire models of social innovation and a sense of purpose to firms operating in the market 

economy." 

 

In 2015, the United Nations (UN) adopted "The 2030 Agenda for Sustainable Development" 

and proposed 17 Sustainable Development Goals (SDGs). The goal of the Agenda was to 

eliminate poverty, and promote peace and prosperity "for all on a healthy planet by 2030". 

(UN, 2015). The global public health crisis and socio-economic downturn under the COVID-

19 pandemic have further impeded progress towards achieving the SDGs. (Zhao, W. et.al.). 

Namely, the Covid-19 pandemic has delivered a serious shock to SDG progress. Ives et al. 

suggested that "reconnecting people with nature can play a useful role in addressing many of 

today's ecological and sustainability challenges", and that "tangible actions must be directed 

towards specific changes, whether in health, education, or conservation." 

 

Echegaray et al. analyzed "the short and long-term changes in individual consumers and 

citizen behaviour as a result of the Covid-19 pandemic" and presented "a detailed account of 

the transformations that have occurred as a result of a triple shock of public health emergency, 

economic shutdown, and social isolation." The authors started with the question in the form of 

"What future lifestyles will compose the next normal?". With this question, they indicated the 

positive and negative effects of lifestyle consumer behaviour and social connection. The virus 

outbreak has halted or reversed current trends. Tendencies during the pandemic, as well as 

future trends, are related to the acceptance of new forms of behaviour. 

 

 

2. ECONOMIC CRISES AND SUSTAINABLE DEVELOPMENT 

2.1. Crises and cyclical movements 

 

 

Economic theory becomes interested in researching the emergence of crises and cyclical 

movements (observed through the change of favourable and less favourable phases for 

business activities). In this sense, numerous theoretical and empirical studies of crises and 

economic cycles were conducted during the second half of the 19th century. For some 

researchers (e.g., Jevons, Moore, Ackerman) climatic factors were "the cause of cyclical 

fluctuations", others (e.g., Tugan-Baranovski) cited "excessive investment" as the cause, 

while Kassel concluded that "insufficient consumption was the cause economic fluctuations". 

 

Additionally, a lot of economists (such as Samuelson, Hicks, Goodwin, Phillips, Kalecki, and 

Friedman) tackled the topic of business cycles during the 20th century. Given that crises are 

cyclical, unpredictable, and unavoidable, it is understandable why there is a long-term interest  

                                                           

4
 OECD, 12. 

5
 OECD (2020), Social economy and the COVID-19 crisis: current and future roles, 1-25. p. 1. 
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in researching their causes and characteristics. According to Đukić, the crisis is a reminder 

that something needs to be fundamentally changed in the economic system and suggests that 

there is no country in the world "that does not plan to come out of the crisis stronger in one 

way or another, and that "when things are going well, expectations of most people grow 

exponentially and represent not only an extrapolation of current trends but are increased by 

the effect of the economic multiplier. Vice versa, when things go "down" the negative 

expectations are even more pronounced than the real trend shows."
 
 

The sporadic nature of cyclical fluctuations in that period influenced the theories that 

explained them to acquire a discontinuous character. (Mouhammed, A.H, 2006). The new 

classical theory investigates how monetary shocks affect the cyclical fluctuations 

phenomenon. (Marjanović, G., 2010). 

 

Keynesian and neoliberal theories have had a major impact on the economy and crisis 

management.
6
 Following the causes of the crisis, both theories showed how the crisis can be 

overcome, but also how it can be caused, despite their differences regarding the importance 

and role of fiscal and monetary policy. (Хрустић, Х., 2009). Moreover, in modern business 

conditions and the new economy, economic crises become an integral part of the market 

economy, which is inherently risky. 

 

Representatives of the neoclassical theory saw the emergence of the crisis as a consequence of 

external reasons - the interference of the state and central banks (e.g., playing with interest 

rates) in market relations, their encouragement and misdirection. (Гајић, А.С., 2018). 

Neoclassical theory did not try to look at the causes of financial crises and "it is precisely the 

failure to meet these conditions that explains most economic and financial crises." (Ковач, О., 

2018).Vaubel explained the origin of the financial crisis by emphasizing that "there is 

widespread agreement that the housing bubble in the US was fueled by a short-sighted over-

expansionary monetary policy", while interest rates were kept very low during 2003 and 2004 

even though the US economy recovered (annual growth rate of 2.5% and 3.6% respectively). 

The author emphasizes that 2004 was an election year and that the Fed's growth forecasts 

"were somewhat lower than current rates, but this could have been to justify excessive 

monetary expansion before the election." In addition, the US Congress has eroded the 

incentives of private mortgage banks by encouraging Fannie Mae and Freddie Mac to buy 

large amounts of subprime mortgages from them.”
 
(Vaubel, R.). 

 

De Arcangelis and Lamartina, comparing fiscal shocks and policy regimes in OECD 

countries, concluded that there is a statistically significant positive effect of government 

expenditures on economic activity in the short term. In this sense, the intensity and duration 

of the macroeconomic consequences of fiscal shocks are not the same for all countries: in 

general, it is concluded that they are positive in the short term, while the effects are different 

in the long term. For example, the impact of taxes on economic activity is mostly negative, 

while in the short term, there are significant deviations from that rule. Tenhofen and Wolf 

indicate a positive effect of the tax shock on the GDP of Germany, and de Castro and de Cos, 

analyzing the economic effects of exogenous fiscal shocks in Spain, indicate that there is a  

 

                                                           

6
 Other ideas grow in a Keynesian or neoliberal direction, or they are specific economic theories that are 

autochthonous and based on psychology and other factors. Some of these theories attempt to reconcile these two 

major theoretical conceptions. 
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positive effect only in the very short term (the first two quarters) on GDP, while in the 

medium term, the effect is negative, which is in line with Keynesian theory. 

 

 

2.2. COVID-19 crisis and economic development 

 

The appearance of external economic shocks threatens the macroeconomic stability of a 

country's economy (both in developed and developing countries). (Vitomir; J., Lazić, Ð., 

2021). With the creation of the European Monetary Union, fiscal policy became a key 

instrument for implementing economic policy for member states. After that, at the beginning 

of the 21st century, the number of studies dealing with the economic consequences of shocks 

in state revenues and expenditures increased. (Ravnik, R., Žilić, I., 2011). In this sense, an 

explanation of the consequences of fiscal policy on inflation and the interest rate was 

requested, as well as the determination of the effects of fiscal policy instruments and their 

mutual influence. 

 

The obtained results showed that there are no unequivocal responses of macroeconomic 

variables to fiscal shocks. Moreover, it has been shown that there are certain differences in the 

obtained results between countries. When is talked about investments, the authors concluded 

that the increasing of expenditures, only partially, causes the crowding out of investments. As 

a rule, financial crises lead to liquidity restrictions for investors, while natural disasters 

destroy physical infrastructure (e.g., roads, industrial parks, etc.). Schumpeter (1939) believes 

that technological changes and their spread (diffusion) through the economy affect short-term 

instability and long-term, dynamic development, while Robertson (1915) indicates the 

importance that technological changes can have for the existence of economic fluctuations. 

Otherwise, compared to the previous shocks, the pandemic crisis was caused by a completely 

non-economic external shock. However, the external shock was caused by the pandemic itself 

and the uncertainty related to it, but also by the introduction of strict quarantine measures 

(institutional reaction of the state). Some service sectors of the economy reduced their 

economic activities to a minimum in the short term (dropped from full activity to zero). 

According to OECD data (2020), the pandemic crisis "has exposed the vulnerabilities of 

individuals, societies and economies, calling for a rethink of how economic and social 

activities are organized" and requires responses based on "solidarity, co-operation and 

responsibility". 

 

The coronavirus pandemic led to a drop in GDP in developed countries by 7.7-10%, and by 

5.4-8% in developing economies, respectively. (IMF, 2020).The World Bank has indicated a 

decline in global GDP of 4.3% in 2020 compared to 2019. The biggest fall was recorded in 

Japan (7.4%), the USA (5.4%) and the EU (3.6%). In contrast, developing countries 

experienced an overall decline in GDP of 2.6%. Second, in East Asia and the Pacific 

countries, the downfall was 0.9%, in Europe and Central Asia 6.5%, Latin America and the 

Caribbean 6.9%, the Middle East and North Africa recorded 5%, South Asia 6.7% and Sub-

Saharan Africa 3.7%. Finally, positive change in GDP was recorded by China (2%), Turkey 

(0.5%), Egypt (3.6%) and Bangladesh (2%) during 2020 compared to 2019.
7
 By analyzing 

market trends, some authors concluded that at the global level, the biggest drop was 

experienced by the tourism sector by 20-80%, retail by 5-20%, production by 80% in the first  

                                                           

7
 World Bank, Global Economic Prospects report (2021) 
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three months of the pandemic in 2020 and 40% in the following six months. The outbreak and 

spread of the coronavirus had a negative impact on the growth of trade, transport and 

specialized equipment transport costs of 22.5% over 6-18 months, as well as the cost of air 

freight transport over 6-18 months of 70%. 

 

 

2.3. The Sustainable Development Goals after pandemic Covid-19 

 

„Under global lockdowns and economic recession, political disputes and armed conflicts 

constrain international coordination and cooperation for sustainable development….. In the 

post-pandemic era, it is urgent that more systematic solutions be found and adopted.” (Zhao, 

W., et al.,) 

 

 

Achieving the goals of sustainable development is threatened by numerous pressures: 

constant population growth, limited natural resources, climate change, natural disasters, 

ecosystem degradation and pollution. Accordingly, Zhao et al. stated that "advancement in 

Sustainable Development was constrained and delayed, but the health crisis and socio-

economic recession resulting from COVID-19 have severely impeded SDG progression, the 

global market has disrupted, retarding progress towards economic growth (Goal 8: Decent 

work and economic growth, SDG 8) and production and consumption (Goal 12: Responsible 

consumption and production, SDG 12) in 80% and 70% of the world's countries, 

respectively." Galvani et al. and Dube et al. indicate that "lockdowns directly limited inter-

regional connectivity, which seriously affected the interconnected globalized economy and 

demand-supply chains." As a consequence of the global closure, there was a disruption of 

social-ecological interactions (disrupted social-ecological interactions), regional inequality 

(regional inequality) and global partnerships (Goal 17: Partnership for the goals, SDG 17; 

progress decreased to 60.6% of countries of the world), as well as goals related to equality 

and peace (Goal 10: Reduced inequality, SDG 10; Goal 16: Peace, justice and strong 

institutions, SDG 16). 

 

However, during the pandemic, there were also "positive signals of change" for SDGs. Ibn-

Mohammed et al and Pradhan and Mondal point out the existence of "promote sustainable 

transformation". (Ibn-Mohammed T, et.al.). Digital technology, as stated by Pan and Zhang,  

has enabled progress in various fields: health care, business (remote working) and online 

education, thanks to the great stimulus. According to UN data (2021a), with the development 

of the digital economy and high-tech manufacturing, there was an economic recovery at the 

end of 2020 (an increase of 4% compared to the end of 2019, Goal 9: Industry, Innovation and 

Infrastructure, SDG 9). Le Quere et al. conclude that, as a consequence, "drastic reduction in 

industrial emissions and economic activity reduced CO2 emissions and pollution, thereby 

improving environmental quality and ecosystem health in the short term." The Sustainable 

Development Goals Report 2021(UN; 2021a) showed a drop in greenhouse gas emissions for 

2020 (Goal 13: Climate action, SDG 13). According to a study by Diffenbaugh et al. 

limitation of activities during closure, enabled ecosystems and oceans to recover (Goal 14: 

Life below water, SDG 14). 
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To achieve the goals of sustainable development, after the COVID-19 pandemic, it was 

recommended to adopt a framework for the following activities: "Classification-Coordination-

Collaboration".  

 
Post-pandemic SDG 

activities 
framework 

Classification 
Facilitates both identification of the current development status and the urgency of 

SDG achievement aligned with national conditions. 

Coordination 
promotes domestic/international and inter-departmental synergy for short-term 

recovery as well as long-term development 

Cooperation 

key to strengthening economic exchanges, promoting technological innovation, 

and building a global culture of sustainable development that is essential if the 

endeavor of achieving the SDGs is to be successful 

Source: adapted according to Zhao, W., Yin, C., Hua, T., Meadows, E. M., Li, Y., Liu, Y., Cherubini, F., Pereira, 

P., Fu, B. (2022). Achieving the Sustainable Development Goals in the post-pandemic era, HUMANITIES AND 

SOCIAL SCIENCES COMMUNICATIONS|(2022)9:258|, p. 1, https://doi.org/10.1057/s41599-022-01283-5 

 

 

According to Zhao et al., it is necessary to plan "where and how SDGs should evolve in 2030 

and after 2030", and for the period after 2030, SDG "needs to be oriented towards 2045, a 

year which, incidentally, marks the UN's 100th anniversary." Furthermore, the authors believe 

that the pandemic and global recession will be a turning point in the future, and "Agenda 2030 

leads the world towards Agenda 2045 and a truly sustainable future". 

 

 

3. CHALLENGES AND OPPORTUNITIES FOR ECONOMIC RECOVERY 

 

 

In the future, it will be necessary to develop a model that will serve for economic recovery as 

quickly as possible, and as such the system will be able to adjust shocks both on the demand 

side and on the supply side, i.e. production side. 

 

Figure 1 shows the challenges and opportunities presented by the COVID-19 pandemic. 

In OECD Policy Responses to Coronavirus
8
, it is stated that "recovery policies need to trigger 

investment and behavioural changes that will reduce the likelihood of future shocks and 

increase society's resilience to them when they do occur." The key place in the answer is 

focused on "well-being and inclusiveness". Furthermore, it is necessary to align with the long-

term goals of reducing emissions, resistance to climate change, loss of biodiversity, etc. 

Economic recovery policies "can provide an opportunity to improve overall resource 

efficiency, including taking advantage of the job creation opportunities associated with the 

circular economy."
 
(OECD Policy Responses to Coronavirus COVID-19, p. 12). 

 

 

 

                                                           

8 OECD Policy Responses to Coronavirus (COVID-19), Building back better: A sustainable, resilient recovery 

after COVID-19, 1-16., p. 3. 

https://www.oecd.org/coronavirus/policy-responses/building-back-better-a-sustainable-resilient-recovery-after-

covid-19-52b869f5/ 

https://doi.org/10.1057/s41599-022-01283-5
https://www.oecd.org/coronavirus/en/policy-responses
https://www.oecd.org/coronavirus/en/policy-responses
https://www.oecd.org/coronavirus/policy-responses/building-back-better-a-sustainable-resilient-recovery-after-covid-19-52b869f5/
https://www.oecd.org/coronavirus/policy-responses/building-back-better-a-sustainable-resilient-recovery-after-covid-19-52b869f5/
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Figure 1. Challenges and opportunities presented by COVID-19 pandemic 

 

 
Source: Rowan, J., N., Galanakis, M.C., N.J. Rowan, Unlocking challenges and opportunities presented by COVID-19 

pandemic for cross-cutting disruption in agri-food and green deal innovations: Quo Vadis?, Science of the Total Environment 

748 (2020) 141362, 1-15, p. 1. 

 

 

3.1. Reconnection of people and the environment 

 

 

„There is relatively little coherence about what reconnecting to nature means, why it should 

happen and how it can be achieved…..how actions to reconnect people with nature can help 

transform society towards sustainability” (Ives, D. et. al.). 

 

 

The subject of analysis by numerous researchers (Pyle, RM, 1993) over the past decades was 

related to "humanity's relationship to the natural world", where the disconnection of society 

from nature was considered as a root cause of unsustainability considering the existence of 

environmental crises. New research, conducted in various fields such as emerging 

sustainability science, conservation biology, environmental psychology, and environmental 

education (Nisbet, EK,. et.al.), points to the need for man to "reconnect with nature"(Zylstra 

MJ. et.al.). It has been established five different types of connections with nature: material, 

experiential, cognitive, emotional, and philosophical (Figure 2). (Ives, D. et. al.). 
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Meadows and Abson et al. point out that if connections are stronger, they have a more 

significant potential to use leveraged deep social changes for sustainability. Contrary to this, 

Ives et al. have concluded that the reconnection between nature and mankind can play a 

significant role in solving and overcoming the numerous environmental challenges that 

humanity faces and the challenges of sustainability. It is precisely the reconnection agenda 

that strives for specific changes in healthcare, education, etc. 

 

 

Figure 2. Different types of human–nature connections 

 

 
Source: Ives,·D. C., Abson, J. D., von Wehrden, H., Dorninger, C., Klaniecki, K.,·Fischer, J. (2018). 

Reconnecting with nature for sustainability, Sustainability Science (2018) 13:1389–1397, 1390. 

 

 

 

3.2. Sustainable Lifestyles and Social economy 

 

 

The analysis of existing studies and literature showed that the way of life has a significant 

impact on the physical and mental health of a person. According to Farhud D., a lifestyle is a 

way used by certain groups of people, and nations and is formed as such by a certain 

geographical, economic, religious and cultural context. Accordingly, lifestyle includes the 

daily behaviours and functions of each individual both in work, and activities and in their 

entertainment and diet. 

The Coronavirus outbreak has changed people's living practices and raised many questions 

about existence in the future. Namely, Ponny et al. stated that "the pandemic made people 

rethink on adopting strategies to maintain a healthy relationship with the environment." 
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The resulting changes raised numerous questions for researchers related to sustainable 

lifestyles: How do the changes induced by COVID-19 help or impede a transition to 

sustainable lifestyles and consumption patterns? (Echegaray, F. et.al,). What post-COVID-19  

lifestyles may look like? (Echegaray, F., 2021).The priorities of society and the lifestyles of 

individuals have been violated. According to WHO data, 60% of factors related to individual 

health and quality of life are correlated with lifestyle. (Ziglio E., et.al). 

 

The results of the Echegaray research showed that changes in consumption and socializing 

practices have numerous effects on a sustainable lifestyle. Based on the available data, four 

scenarios are outlined that indicate how lifestyles are likely to be shaped as a result of an ideal 

type of response. Figure 3 shows post-COVID-19 lifestyle scenarios: "Back to normal", 

"Wireless materialists", "Post-material frugality" and "Click rebels". For example, combining 

"Consumer revenge" with "social diving" generates a "back to normal" scenario. This lifestyle 

profile highly values material consumerism and intensified interpersonal interactions. "Back 

to normal" arises as a result of cognitive evaluation - it overestimates the losses under 

changed conditions and only perceives the equilibrium as a regression to the previous status in 

terms of consumption and socializing. 

 

 

Figure 3. Post-COVID-19 lifestyles scenarios 

 

 
Source: Echegaray, F. (2021). What POST-COVID-19 lifestyles may look like? Identifying scenarios and their 

implications for sustainability, Sustainable Production and Consumption 27 (2021) 567–574, p. 571. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8542347/pdf/main.pdf 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8542347/pdf/main.pdf
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Intending to reduce the effects of the COVID-19 crisis on social needs, there was a rapid 

response from the social economy. Namely, according to the OECD report (2020, p. 9.), the 

social economy enables a better allocation of resources when providing certain services and 

goods, and supports preventive approaches to save future costs (e.g. public costs in health care 

in disease prevention; benefits for the unemployed through social enterprises for integration 

into work) or explicitly reduction of negative externalities
9
 of economic activities. This is one 

of the reasons why regional development approaches and strategies increasingly use the 

potential of the social economy.
10

  

 

 

Figure 4. shows the organization of the social economy. 

 

 
Figure 4. The essence of social economy organizations 

 
Social economy organizations implement specific business models characterized by two elements: (i) they 

address societal needs and (ii) they are organized differently compared to mainstream economic actors 

Source: OECD (2020). Social economy and the COVID-19 crisis: current and future roles, 1-25, p. 3. 

 

 

 

 

 

 

 

 

 

                                                           

9
 Externalities are among the main reasons governments intervene in the economic sphere. Externalities are the 

indirect effects that have an impact on the consumption and production opportunities of others, but the price of 

the product does not take those externalities into account. As a result, there are differences between private 

returns or costs and the returns or costs to society as a whole Helbling, T. (2010), “What Are Externalities?”, 

Finance and Development, Vol. 47/4, https://www.imf.org/external/pubs/ft/fandd/2010/12/basics.htm.  
10

 OECD (2020), Regional Strategies for the Social Economy. Examples from France, Spain, Sweden and 

Poland, OECD Publishing 
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The positive effects of the social economy relate to public costs (e.g. cost savings), to 

individuals (e.g. empowerment), to territories (e.g. cooperation in local ecosystems) and to 

society. 

 

In OECD countries, the main activities of the social economy include: "providing a range of 

crucial services related to health and social services, adjusting their operations to serve those 

in need during the crisis, developing partnerships with local authorities to help provide 

services and mitigate the direct impact of the crisis, especially for the most vulnerable groups  

and helping governments cope with the crisis with concrete bottom-up solutions."(OECD 

2020, 10). 
 

 

 

4. POST COVID-19 TRENDS FOR A SUSTAINABLE FUTURE 

 

 

Trends during the pandemic, as well as future trends, are related to the acceptance of new 

forms of behaviour. Drivers of change and new trends are characteristic of health care reform, 

digital transformation, redefinition of globalization, new ways of engaging the workforce (on-

demand engagement, change of work habits), innovation, training and retraining in industry, 

new way of thinking and reconfiguration and fragmentation of the supply chain. Echegaray et 

al. (p.33) "take an in-depth look at Covid-19-generated societal trends and develop scenarios 

for possible future directions of urban lifestyles." 

 

The health and safety of the population and employees become very important. In many 

developed countries, the coronavirus pandemic has highlighted numerous shortcomings in the 

healthcare system and the resolve of the health crisis. In fact, the priority now becomes the 

health care of individuals (e.g. companies will have to make efforts to keep the healthiness of 

employees). 

The coronavirus pandemic has led to drastic changes in business. Furthermore, a new way of 

thinking will become a factor in the future of business. (with the help of transformation of 

technologies, organizational culture and way of doing business). Acceptance of technological 

innovations and modernization of the organizational structure, organizational culture and 

measurement system is necessary. Therefore, significant changes are needed in the system of 

education, training and retraining of the workforce. 

 

The emergence of a new form of globalization focused on what is suitable for the state and 

society (social aspect) is possible. Within this context, many countries will adopt new 

legislation that will have more major protection for the employees, and companies will 

change management models and adopt new business strategies (e.g. acceptance of corporate 

social responsibility and people's well-being). 
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The economic impact of the pandemic led to the development of a new model to improve 

workforce planning. In this sense, the application of an "on-demand workforce platform" (e.g. 

access to different knowledge and skills), as well as remote work with new standards and 

norms (virtual communication) can occur, while reducing costs (e.g. unnecessary overhead 

costs). The biggest changes have occurred within the supply chain, which requires a new way 

of communicating with consumers, inventory management and distribution (logistics 

management and capital management). 

 

 

5. CONCLUSION  

 

 

The appearance of foreign economic shocks endangers the macroeconomic stability of a 

nation's economy. Viewed as an exogenous economic shock, the COVID-19 epidemic is a 

genuine crisis with characteristics of a natural disaster (aimed at individuals) and the 

inhibition of economic activity (use of social distance). The trend of relocating from large 

urban regions to rural areas has resulted in the reconnection of people with the environment 

due to social separation. The results of the analysis show alterations and fresh patterns in the 

post-COVID era. The "social economy" is becoming increasingly important in reducing the 

Covid-19 crisis's effects. The population's and the worker's health and safety become crucial. 

The future of business will include a new style of thinking. The system for workforce 

education, training, and retraining requires significant reforms. Companies will reform their 

management styles and adopt new business strategies (such as embracing corporate social 

responsibility and people's well-being), and many nations will pass new legislation that will 

provide better protection for employees. 
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Abstract: The COVID-19 pandemic has faced the whole society with the challenges of 

preserving public health (both physical and mental) and also with a multitude of additional 

problems (e.g. restriction of freedom of movement and assembly, mandatory vaccination, and 

others) that are in many ways contradict with the moral and value postulates of democratic 

societies. The global pandemic also caused one of the biggest economic shocks, creating 

enormous economic costs. According to the World Health Organization (WHO) vaccines, 

developed in a short-time period, played a fundamental role in ending the pandemic, while the 

global vaccination programs introduced provided an immediate and measurable health 

benefit. There are many opinions that the progress achieved in vaccination campaigns has 

reflected in people's health (e.g. reduced death rate), decreased health care costs, return to 

work facilities and increased overall economic activity for a timely economic recovery. 

However, some people hesitated or refused to get vaccinated. Due to these circumstances, it 

was hard to achieve ‟herd immunity‖ in society, and the further spread of the pandemic raised 

the question of the legitimacy of imposing ‟mandatory vaccination‖. Accordingly, the subject 

of many debates is the imposition of ‟mandatory health treatments‖. Seeking to receive 

protection in society, especially the safety and protection of his autonomy and individuality, 

the individual felt betrayed and tricked under the circumstances of the pandemic because 

his/her individuality was highly violated by the requirement to be vaccinated. On the occasion 

of making a decision on mandatory immunization, it is necessary to analyze its justification. 

Since the beginning of the pandemic, significant differences have been mentioned in the 

forecasts of the economic recovery of the economy. Some economists believe that vaccine 

mandates can boost the economy. UNDP's analysis shows that economic recovery will be 

faster in countries where the level of vaccination is higher, and long and uncertain in those 

countries with a low (almost zero per cent) vaccination rate unless urgent corrective measures 

are taken. Namely, for the recovery of the global economy, financial support is necessary to 

distribute vaccines equally. The main goal of the research is to provide a comprehensive 

review of legal issues through the analysis of acts adopted in connection with mandatory 

vaccination against the COVID-19 coronavirus at the national level, as well as consideration 

of the economic impact of vaccination, i.e. potential effects on economic recovery. 
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1. INTRODUCTION 

 

The term "epidemic" means a sudden increase in cases of an infectious disease in humans and 

spatially limited. However, if the infection spreads to certain countries, regions or continents 

and an uncontrolled disease hits an enormous part of the human population, a pandemic 

occurs. In the previous decades and centuries, the world encountered numerous pandemics 

(such as Spanish flu, SARS, swine flu, Ebola etc.). According to the World Health 

Organization (WHO), a pandemic is "an epidemic occurring worldwide, or over a very wide 

area, crossing international boundaries and usually affecting a large number of people." A 

pandemic occurs if a new, previously unknown disease appears in the human population, the 

pathogen infects people, leaving severe consequences, and the causative agent spreads quickly 

and remains among people. 

Throughout the history of human civilization, campaigns that were carried out to immunize a 

large number of people recorded significant success in suppressing numerous infectious 

diseases (e.g. immunization against smallpox) or led to a multiple reduction in the death rate 

of some other diseases. Wagner et al. believe that "immunization of a proportion of the 

population above a critical threshold level protects individuals and the community by 

preventing disease outbreaks." 

The emergence of a new disease caused by the COVID-19 coronavirus is related to the 

People's Republic of China and December 2019, and the newly created virus spread rapidly, 

causing a global pandemic. In February 2020, the virus also appeared in Europe (first in Italy, 

northern provinces). The World Health Organization (WHO) declared the coronavirus 

(Covid-19) pandemic in March 2020. According to Baldwin and Di Mauro, a problem that 

was initially marked as "Chinese," then "Italian," soon became "everyone's."
 
 

The pandemic "caused health, economic and social consequences worldwide." In the health 

sector, a problem has arisen with the functioning of this system in terms of prevention, 

diagnosis and treatment of those infected with the coronavirus, while patients with other 

health issues, unfortunately, were being neglected (put on the back burner).(Shang, Y.et.al.). 

"Mandatory medical treatments" are imposed. There are significant changes in vaccination 

policies, and "the adoption of new vaccination policies has provoked backlash, resistance and 

polarization." (Bardosh, K.,et.al.). The coronavirus pandemic has confirmed that, due to open 

economies, infectious diseases spread easily, threatening the country's economic stability. 

Shang et al. indicated that "the pandemic has short-term fiscal and long-term economic 

impacts". At the global level, inequalities have increased, but so have economic costs (e.g. 

national and international businesses face losses).(Sumner A.et. al.). Bartik and his colleagues 

state that "due to the lockdown and the risk of spreading the disease, the supply chain of 

products has been disrupted, and national and international businesses face losses." The 

service sector for Shang and associates "has not been able to serve people due to the 

unavailability of products" while "education "has also been impacted in many ways, such as 

postponement of examinations and class cancellation." There was a big impact "on the global 

value chains across the globe, especially the agricultural and industrial forms."
 
The "pandemic 

shock" led to numerous disruptions in people's lives. (Barrientos, S., 2019). To avoid public 

gatherings, people "have to maintain social distancing from peers, family, and  
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friends"; travel (national, international) is prohibited; interrupted numerous events (cultural 

and religious); postponed or cancelled sports tournaments. 

The further spread of the coronavirus raised the question of the legitimacy of imposing 

"mandatory vaccination". Namely, experts from various scientific fields (medicine, law, 

social sciences, etc.), to mitigate the resulting health crises, are starting to discuss human 

rights starting from two basic rights: "the right to individual self-determination" and "the duty 

to defend and preserve of collective security". The introduction of mandatory vaccination can 

potentially affect numerous human rights such as the right to freedom, work, education, 

bodily integrity, privacy, freedom of movement, freedom of assembly, freedom of religion, 

etc. On the one hand, some experts are in favour of mandatory vaccination, pointing out that it 

can be "justified if the danger to public health is serious". Claims that vaccination should be 

compulsory are usually based on the "harm" or "risk of harm" that non-vaccination poses to 

other people (both in terms of further transmission of infection and overburdening the health 

system). So the philosopher John Stuart Mill concludes that "the State may only properly 

interfere with the actions of an individual to prevent harm to others ("harm principle") and in 

that sense, "the only purpose for which power can be rightfully exercised over any member of 

a civilized community, against his will, is to prevent harm to others". 

On the other hand, some opposed the idea of mandatory vaccination. Research by numerous 

authors has shown that "marginalized groups have less confidence in vaccination programs 

and are more likely to be distrustful." (Miyachi, T., et. al.). Rawlings and colleagues indicate 

that "vaccine hesitancy and refusal may undermine all other efforts to control the pandemic 

and, for this reason, could have major economic effects on global economies." In July 2021, 

the WHO expressed concern that "vaccine inequity will have a lasting and profound impact 

on socio-economic recovery." 

 

Starting from the position that health is not only a "fundamental right of the individual" but 

also a "collective interest," Gibelli et al., pointed out that Italy was the first country in the 

European Union to adopt a form of mandatory vaccination extended to the entire population 

with a fixed age limit of 50 years (Law adopted on January 5, 2022, and entered into force on 

January 8, 2022). On the other hand, compulsory vaccination was introduced in Greece for all 

citizens over 60 years of age on January 16, 2022. 

 

 

2. MANDATORY VACCINATION  

 

2.1. Covid-19 global pandemic, vaccination and vaccine hesitancy and refusal 

 

 

„Vaccination is recommended but not required‟ (Panagopoulou, F.) 

„Vaccination policies can be an important tool in the promotion of the right to health, but 

they need to be proportionate and designed to achieve a clearly defined goal.” (Bardosh, K. 

et.al)  

 

 

Vaccines are a simple, effective and safe way to protect people from disease. There are many 

opinions that vaccines are among the most cost-effective health technologies that there have 

ever been. Vaccination, as one of the essential public health measures, represents a medical 

intervention to end the pandemic. Namely, to set down the pandemic, reduce costs in  
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healthcare, and open up the economy, an effective vaccination program is necessary. By 

immunizing a part of the population above the critical threshold, individuals and the 

community are protected from disease outbreaks. (Wagner, C., et.al.). Mass vaccination 

reduces the circulation of pathogens, as well as reducing the risk of infecting those people 

who are unable to be protected by vaccines (Lo, N.; Hotez, P.). 

Gans analyzing the introduction of health passports, the refusal or reluctance to accept 

vaccination and the demand and supply of vaccines, "describes vaccination programs as a 

textbook example of a positive externality." However, Moore et al. explained that these 

measures were "effective in reducing the healthcare burden compared to an uncontrolled 

outbreak, this is achieved to the detriment of the economy, education and many other societal 

factors." 

To prevent the further spread of the COVID-19 pandemic, as stated by Gilbert and Green, 

"safe and effective vaccines against the virus were developed in a very short timeframe - 

under one year." Given that it often takes more than ten years to develop a vaccine, and that, 

according to Sassani et al. "the most rapidly developed vaccine was the mumps vaccine which 

took 4 years", Giovanetti et al. asked the question "the effectiveness of vaccination in 

preventing infection". Shaker et al., analyzing vaccination strategies against COVID-19, 

pointed to the existence of a certain number of adults for whom vaccination is unsafe and 

those who hesitate and refuse vaccination. 

On the occasion of vaccine hesitancy and refusal, the OECD published an appeal that "many 

countries are observing increasing levels of distrust in government capacity to handle the 

crisis and implement coherent policies." This has resulted in declining compliance with public 

health-related rules, and increasing scepticism about long-term economic recovery. More 

broadly, the pandemic has triggered widespread disinformation that has undermined both 

understanding and acceptance of science and public policy, and this extends to the issue of 

vaccine acceptance. Despite widespread recognition that COVID-19 is a critical issue to 

people all around the globe, many remain unwilling to be vaccinated.‖ According to Saleska 

and Choi, public distrust has arisen as a consequence of the short time in which new vaccines 

have been developed and created.  

 

When discussing hesitation and refusal to receive vaccinations, Sobkowicz and Sobkowicz  

aid that "the impact of the epidemic on ordinary life and the economy is considerable on a 

worldwide scale. The severe consequences of social and economic lockdowns coupled with 

health-related anxieties create an emotional environment that makes it simple for arguments 

against vaccinations in general as well as the medical profession in general to gain traction.  

 

Additionally, the haste with which the COVID-19 vaccines were developed, the difficult 

circumstances for their transportation and storage, and issues with their accessibility and 

distribution provided a platform for "anti-vaccination" campaigns that used plausible 

justifications and appeals to safety and good practice. The fact that most nations' responses to 

the crisis are negative makes it worse. 

When deciding on mandatory immunization against COVID-19, it is necessary to carry out a 

comprehensive ethical analysis of the justification of such a decision, and the decision itself 

must be made by legitimate authorities in a transparent, non-discriminatory manner, 

concerning all parties affected by this decision. 
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Numerous studies have shown that human rights can be threatened if, based on the 

vaccination status against COVID-19, restrictions are introduced (e.g., access to work, 

education, public transport, social life, etc.).(Bardosh, K., et.al). Schmelz and Bowles 

analyzed research conducted on vaccination policy in Germany. The obtained results show 

"that mandatory vaccination laws may negatively impact voluntary adherence, with increased 

social conflict and citizen distrust of government and professionals, which unfortunately leads 

to unavoidable enforcement." The authors advocate an increase in public confidence in 

vaccines and vaccination, which leads to an increase in the rate of vaccination and a decrease 

in infection. 

The attitudes of the authorities regarding the immunization of the population against the 

COVID-19 virus in different countries were different. Within the framework of the Council of 

Europe, some of the most important documents in this area, The European Convention on 

Human Rights and Freedoms and the European Social Charter, were adopted, as well as 

numerous recommendations concerning the realization of these rights. The approach to 

vaccination against the COVID-19 virus differed in many ways, from mandatory vaccination 

for certain age groups and professions in Italy and Greece to the recommendation that citizens 

voluntarily access immunization in the Republic of Serbia. 

Based on the International Covenant on Civil and Political Rights (ICCPR), the signatory 

states of this agreement may take measures that deviate from the obligations provided for in 

this treaty, but to the very strict extent that the given situation requires, provided that the 

actions taken are not inconsistent with other commitments which are imposed by international 

law and that they do not result in discrimination. However, such measures can be justified 

only if they are backed with a legitimate goal, established by law, are proportionate and of 

limited duration, as well as subject to revision in connection with their abuse. Even in a state 

of emergency, when the nation survival is faced with survival, certain rights guaranteed by the 

Covenant cannot be derogated from. Therefore, these are, among others: the right to life, the 

right to liberty of movement, freedom and choice of residence, the prohibition of torture and 

cruel, inhuman or degrading treatment, the prohibition of subjecting a person to medical or 

scientific experiments without their express consent and freedom of thought, conscience and 

religion, the right to information, the right to physical integrity and personal safety, the right 

to privacy, the right to the highest available standard of physical and mental health, the right 

to an effective remedy and protection from undue influence by pharmaceutical companies. 

Vaccine uptake and vaccination rates in EU countries remained uneven across member states 

(Figure 1). In the European Union, since November 24, 2021, there has been a sudden 

increase in the number of infected people, with 75% of deaths in people over 65 years old. 

Insufficient vaccination coverage and the relaxation of public health and social measures were 

cited as the main reasons for this increase. 
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Figure 1. Acceptance of vaccines in EU countries (% of total population) (March 10, 2022)  

Source: ECDC (European Centre for Disease Prevention and Control). 

 

 

 

Based on this, compulsory vaccination was introduced in Italy and Greece for a specific 

category of the population (Figure 2) and measures were adopted from February 25, 2022 

(Table 1). Therefore, several EU member states, to increase the use of vaccines, have 

investigated the possibility of introducing vaccination to the total population (Austria) or 

specific age groups (e.g., Greece, Italy, and others). Also, in many countries of the world, 

recommendations have been introduced as proof of vaccination against COVID-19 (Table 2). 
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Figure 2. Mandatory vaccination in EU countries (March 10, 2022) 

 
Source: Diaz Crego, M., Dumbrava, C., de Groot, D., Kotanidis, S., Mentzelopoulou M.M. Members' 

Research Service PE 729.309 – March 2022, EPRS; Lucille Killmayer, EPRS.  

Note: Provisions in Germany and Austria effective from mid-March 2022. Implementation of the 

Austrian mandate has been delayed until 9 March 2022. 
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Table 1. Covid-19 measures in the EU Member States, (25 February 2022)
2
 

 

Access to 

the country 

from 

another EU 

country 

Access to public spaces 
Access  to professional 

activities 

Population-wide 

mandatory 

vaccination 

Austria V/R&T/Q 

V/R/T: restaurants, hotels, s 

ports facilities, etc. 

(except in Vienna) 

 

V/R/T: workers in 

contact professions 

Residents over 18 

(applicable a s of 15 

March) 

Greece V/R/T V/R/T 
V: healthcare workers, 

firefighters, etc. 
Residents over 60 

Germany V/R/T 
V/R: bars, restaurants, 

hotels, etc. 

V/R: healthcare workers 

(applicable as of 15 

March) 

No 

Spain V/R/T 

Unrestricted, although 

V/R/T is required in certain 

regions in bars, restaurants, 

nursing homes, health 

establishments, etc. 

 

Unrestricted, although 

V/R/T is required in the 

Balearic Islands for 

healthcare workers 

No 

France V/R/T 

V/R: bars, restaurants, 

entertainment venues, long-

distance public transports, 

etc. 

V/R: healthcare, fire, 

civil protection workers, 

and workers of the 

establishments where 

V/R is required 

No 

Italy V/R/T/Q 

V/R: public transport, 

HORECA, sport and 

entertainment facilities, 

indoor places, etc. 

 

V/R: workers in 

healthcare, social care, 

education, police etc. 

Residents over 50 

Source: Diaz Crego, M., Dumbrava, C., de Groot, D., Kotanidis, S., Mentzelopoulou M.M. Members' 

Research Service PE 729.309 – March 2022, EPRS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           

2
 V = vaccinated; V* = vaccinated with booster; R = recovered; T = tested in advance (negative result); T* = 

tested on site or after check; Q = quarantine; / = OR (alternative requirement); & = AND (cumulative 

requirement)  
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Table 2. The mandatory Covid-19 proof-of-vaccination policies 

Policy/intervention Countries 

‗No jab, no job‘ mandates (e.g., government 

employees, key workers, public and private 

sector) 

Australia, Canada, China, Costa Rica, Croatia, Czech 

Republic, Denmark, Egypt, Fiji, France, Ghana, Hungary, 

Italy, Kazakhstan, Latvia, Lebanon, New Zealand, Oman, 

Poland, Philippines, Russia, Saudi Arabia, Tunisia, Turkey, 

Ukraine, USA 

Healthcare worker mandates 

Australia, Britain, Canada, Croatia, Czech Republic, England, 

Finland, France, Germany, Greece, Hungary, Lebanon, New 

Zealand, Poland, USA (some states) 

Internal vaccine passports to attend social 

events, restaurants, bars, nightclubs, fitness 

facilities, entertainment venues and for 

bus/train/airport travel 

Australia, Austria, Britain, Bulgaria, Canada, Czech Republic, 

Denmark, Egypt, France, Germany, Italy, Israel, Kenya, 

Lebanon, Morocco, Netherlands, Romania, Serbia, Singapore, 

Switzerland, South Korea, Ukraine, USA (some states) 

School-based mandates 
Canada (several provinces), Costa Rica, Lithuania and USA 

(some states) 

Full country mandatory vaccination 
Austria, Ecuador, Germany, Indonesia, Micronesia, 

Turkmenistan, Tajikistan 

Full population mandate for the elderly Czech Republic, Greece, Malaysia, Russia 

As of March 2022, some countries decided to not implement policies mandatory vaccination due to changing 

epidemiological circumstances and sociopolitical resistance. 

Source: Adapted from Reuters, 2021. Available: https://www.reuters.com/business/healthcare-

pharmaceuticals/countries-making-covid-19-vaccines-mandatory-2021-08-16/ 

 

 

2.2. Mandatory vaccination - violation of human rights or not? 

 

„A medical intervention against the subject’s will contravenes his or her right to physical 

integrity, which is a manifestation of the right to private life pursuant to Article 8 ECHR”(X 

v. Finland). 

 

The political and legal framework of the United Nations governing human rights is very 

comprehensive: Universal Declaration of Human Rights, International Covenant on Civil and 

Political Rights, International Covenant on Economic, Social and Cultural Rights, Convention 

against Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment and 

Convention on the Rights of the Child. Also, the protection of human rights in the field of 

health is regulated in many documents by the United Nations Educational, Scientific and 

Cultural Organization (UNESCO), WHO and the World Medical Association (WMA). 

The protection of human rights in Europe in the field of health refers to the documents 

adopted by the Council of Europe: The European Convention on Human Rights and 

Freedoms, the European Social Charter, the Convention on Human Rights and Biomedicine 

from 1997, the so-called The Oviedo Convention, The European Charter on Patients' Rights 

and Declaration on the promotion of patients' rights in Europe. 

 

 

 

 

 

https://www.reuters.com/business/healthcare-pharmaceuticals/countries-making-covid-19-vaccines-mandatory-2021-08-16/
https://www.reuters.com/business/healthcare-pharmaceuticals/countries-making-covid-19-vaccines-mandatory-2021-08-16/
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3. LEGAL ASPECT OF MANDATORY VACCINATION 

 

All European countries recommend vaccination against serious, sometimes fatal diseases.‖
 

The last report, published before the COVID-19 pandemic, indicates a much higher coverage 

of the population by vaccination in those countries where vaccination was set voluntarily, 

than in countries where it was mandatory. 

On March 11, 2020, the World Health Organization declared a worldwide Covid-19 

pandemic. Because the COVID-19 virus, at the time of the declaration of a pandemic in 

March 2020, was recorded in 114 countries in the world, the measures approach of the 

authorities of each country that was affected by this virus was different. 

 

Italy was the first European country that encounter the coronavirus spreading among its 

population, immediately after China. Soon, the resulting health crisis became very complex 

(the number of sick and dead increased daily), and the state's response was reflected in the 

tightening of measures (quarantine was introduced for about 16 million people from March 8, 

2020). Despite this, in the short term, the state took new measures: a complete lockdown of 

the country, closing the borders and limiting the movement of the population within the 

country. By passing Decree Law 44/2021, the Italian authorities have imposed mandatory 

immunization against COVID-19 for certain categories of professions that come into contact 

with many people and may be carriers of the coronavirus. This obligation applied, first of all, 

to all health workers, whether they are employed in hospitals or other public institutions, as 

well as to health workers who are employed in social care institutions (homes for the elderly), 

as well as to employees in pharmacies. Then, with the adoption of a new Decree-Law in 

January 2022, mandatory vaccination is established for all Italian citizens who are over 50 

years old. 

 

These decisions of the Italian authorities opened up so many questions, the most important of 

which was: Is mandatory vaccination contrary to the Italian Constitution in terms of the 

guaranteed fundamental rights of every individual to freely and independently decide access 

to vaccination? The government, referring to Article 32 of the Italian Constitution, made a 

Decree Law on mandatory vaccination against COVID-19 for certain categories of the 

population to improve the individual and collective health of the population. 

On the other hand, the authorities in Greece, by passing Law 4675/2020, decided on the 

mandatory immunization of the population in the event of the risk of spreading infectious 

disease and causing serious consequences for the public health of the population. In May 

2021, a decision was made on mandatory vaccination against COVID-19 for all employees of 

the Special Disaster Unit. With the adoption of Law 4820/2021, the obligation to vaccinate 

was extended to health workers under the threat of unpaid suspension from work (except for 

those employees who have recently recovered from COVID-19). Furthermore, in November 

2021, the Prime Minister of Greece made a decision on mandatory vaccination for all citizens 

over the age of 60 (all those born on or after December 31, 1961) under the threat of fines in 

case of refusal of immunization. The fine did not apply to those citizens who recently 

recovered from COVID-19, as well as to those who proved the existence of medical 

contraindications. 
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Other European countries reacted similarly, primarily Spain, then France, Germany, as well as 

the countries of Central Europe. It is worth noting that EU borders were closed to non-EU 

residents. Furthermore, borders were created between member states, which endangered the 

basic principles on which the EU is based (free flow of people, goods and capital, as well as 

solidarity between member states). Furthermore, the social distancing measures taken and the 

country's "lockdown" accelerated the onset of the recession and the so-called Great Lockdown 

Recession led to a major economic downturn. 

 

Numerous political leaders have accused people who have not been vaccinated and blamed 

them for the continuation of the pandemic, school closures, transmission to vaccinated 

persons during transport, pressure on hospital capacity, emergence of new variants and 

modifications of the virus, etc.(Bardosh, K., et. al,). (Table 3). 
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Table 3 Political rhetoric vs the unvaccinated 

Country 

leader 
Statement 

Emmanuel 

Macron, PM 

of France 

―[It is] only a very small minority who are resisting. How do we reduce that minority? We 

reduce it by pissing them off even more…When my freedoms threaten those of others, I become 

someone irresponsible. Someone irresponsible is not a citizen.‖ Source: The guardian, 2022. 

Available: https://www.theguardian.com/world/2022/jan/04/macron-declares-his-covid-strategy-

is-to-piss-off-the-unvaccinated 

Justin 

Trudeau, PM 

of Canada 

―When people are seeing cancer treatments and elective surgeries put off because beds are filled 

with people who chose not to get vaccinated, they‘re frustrated…When people see that we are in 

lockdowns or serious public health restrictions right now because of the risk posed to all of us 

by unvaccinated people, people get angry.‖ 

―They are extremists who don‘t believe in science, they‘re often misogynists, also often 

racists…It‘s a small group that muscles in, and we have to make a choice, as a leader and as a 

country: Do we tolerate these people?‖  

Source: Toronto sun, 2022. Available: https://torontosun.com/opinion/columnists/warmington-

opposition-shockingly-silent-on-pms-hatred-of-unvaccinated-canadians 

Joe Biden, 

President of 

the USA 

―This is a pandemic of the unvaccinated. And it‘s caused by the fact that despite America having 

an unprecedented and successful vaccination program, despite the fact that for almost 

five months free vaccines have been available in 80 000 different locations, we still have nearly 

80 million Americans who have failed to get the shot.‖  

Source: The white house, 2021. Available: https://www.whitehouse.gov/briefing-

room/speeches-remarks/2021/09/09/remarks-by-president-biden-on-fighting-the-covid-19-

pandemic-3/ 

"For the unvaccinated, you‘re looking at a winter of severe illness and death for yourselves, 

your families, and the hospitals you may soon overwhelm.‖ Source: The white house, 2021. 

Available: https://www.whitehouse.gov/briefing-room/press-briefings/2021/12/17/press-

briefing-by-white-house-covid-19-response-team-and-public-health-officials-74/ 

Naftali 

Bennett, PM 

of Israel 

―Dear citizens, those who refuse vaccines are endangering their health, those around them and 

the freedom of every Israeli citizen. They are endangering our freedom to work, the freedom of 

our children to learn and the freedom to hold celebrations with the family. Those who refuse 

vaccines hurt us all because if all of us were vaccinated, we would all be able to maintain daily 

life. But if one million Israelis continue to not get vaccinated, this will oblige the eight million 

others to shut themselves in their homes.‖ Source: The Prime Minister‘s Office, PM Bennett, 

2021. Available: https://www.gov.il/en/departments/news/event_statement22072 

 

 

 

 

Jacinda 

Ardern, PM 

of New 

Zealand, 

"If you are still unvaccinated, not only will you be more at risk of catching Covid-19, but many 

of the freedoms others enjoy will be out of reach…. we have managed very high vaccination 

rates, generally, without the use of certificates but what has become clear to me is that they are 

not only a tool to drive up vaccines; they are a tool for confidence. People who are vaccinated 

will want to know that they are around other vaccinated people…it is a tool for business.‖ 

Source: The spectator, 2021. Available: https://www.spectator.co.uk/article/saint-jacinda-backs-

a-two-tier-society 

Tony Blair, 

former UK 

PM 

―We need to target the unvaccinated. Frankly if you are unvaccinated at the moment and you‘re 

eligible and have no health reason for being unvaccinated, you‘re not only irresponsible but 

you‘re an idiot. I am sorry but truthfully you are. With this Omicron variant…you will get it and 

this will put a lot of strain on the health service.‖  

Source: The times, 2021. Available: https://www.thetimes.co.uk/article/tony-blair-if-youre-

eligible-and-refuse-the-covid-vaccine-youre-an-idiot-sz97xhkdq 

Michael 

Gunner, 

Northern 

"If you are anti-mandate, you are absolutely anti-vax, I don't care what your personal 

vaccination status is. If you support, champion, give a green light, give comfort to [or] support 

anybody who argues against the vaccine, you are an anti-vaxxer, absolutely. Your personal 

https://www.theguardian.com/world/2022/jan/04/macron-declares-his-covid-strategy-is-to-piss-off-the-unvaccinated
https://www.theguardian.com/world/2022/jan/04/macron-declares-his-covid-strategy-is-to-piss-off-the-unvaccinated
https://torontosun.com/opinion/columnists/warmington-opposition-shockingly-silent-on-pms-hatred-of-unvaccinated-canadians
https://torontosun.com/opinion/columnists/warmington-opposition-shockingly-silent-on-pms-hatred-of-unvaccinated-canadians
https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/09/09/remarks-by-president-biden-on-fighting-the-covid-19-pandemic-3/
https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/09/09/remarks-by-president-biden-on-fighting-the-covid-19-pandemic-3/
https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/09/09/remarks-by-president-biden-on-fighting-the-covid-19-pandemic-3/
https://www.whitehouse.gov/briefing-room/press-briefings/2021/12/17/press-briefing-by-white-house-covid-19-response-team-and-public-health-officials-74/
https://www.whitehouse.gov/briefing-room/press-briefings/2021/12/17/press-briefing-by-white-house-covid-19-response-team-and-public-health-officials-74/
https://www.gov.il/en/departments/news/event_statement22072
https://www.spectator.co.uk/article/saint-jacinda-backs-a-two-tier-society
https://www.spectator.co.uk/article/saint-jacinda-backs-a-two-tier-society
https://www.thetimes.co.uk/article/tony-blair-if-youre-eligible-and-refuse-the-covid-vaccine-youre-an-idiot-sz97xhkdq
https://www.thetimes.co.uk/article/tony-blair-if-youre-eligible-and-refuse-the-covid-vaccine-youre-an-idiot-sz97xhkdq
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Country 

leader 
Statement 

Territories 

Chief 

Minister, 

Australia 

vaccination status is not relevant. If you campaign against the mandate…If you say 'pro-

persuasion', stuff it, shove it. You are anti-vax.‖ Source: Abc news, 2021. Available: 

https://www.abc.net.au/news/2021-11-22/nt-covid-vaccine-mandate-opponents-anti-vaxxers-

michael-gunner/100640656 

Rodrigo 

Duterte, 

President of 

the 

Philippines 

―I‘m now giving orders to village leaders to look for those persons who are not vaccinated and 

request them to stay put [in their house]…If they refuse to vaccinate, or continue to leave their 

home, the village leaders are empowered to arrest them…." Source: Health policy Watch, 2022. 

Available: https://healthpolicy-watch.news/philippine-president-arrest-unvaccinated/ 

Source: Bardosh, K., Figueiredo, A., Gur-Arie, R., Jamrozik, E., Doidge, J., Lemmens, T., Keshavjee, 

S., Graham, E. J. and Baral, S. (2022). The unintended consequences of COVID-19 vaccine policy: 

why mandates, passports and restrictions may cause more harm than good, BMJ Glob Health. 2022; 

7(5): 1-14, p. 5, e008684. doi: 10.1136/bmjgh-2022-008684, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9136690/   

 

 

4. POST-COVID EFFECTS ON ECONOMIC RECOVERY 

 

 

In previous decades, the world faced numerous pandemics (from the Spanish flu, SARS, 

swine flu, Ebola, etc.). However, as Kumar states, the world was faced with "a global health 

crisis unlike any in the 100-year history, one that is killing people, spreading human suffering, 

and upending people's lives." But this is much more than a health crisis. It is a human, 

economic and social crisis." For Carlsson-Szlezak and her colleagues, the coronavirus 

pandemic became an "economic" infection that spread as fast as the disease itself. It is worth 

noting that the pandemic caused "societal disruption."(Taylor, S., 2019). Furthermore, the 

COVID-19 pandemic, due to the rapid spread of the virus and its mutation, led to a global 

recession in a very short time - the scale exceeded two world wars, as well as the Great 

Depression during the last century. (Tomić, M., et.al). Gans points out that "the world is 

living in a moment of unprecedented crisis," and that the COVID-19 pandemic is a real crisis 

with elements of a natural disaster (it is aimed at people) and the prevention of economic 

activities (the application of social distancing). In fact, the author shows that "containing the 

virus and pausing the economy -- without letting businesses collapse and people lose their 

jobs -- are necessary first steps." 

 

 

4.1. Economic effects of the Covid-19 pandemic 

 

„A modern economy is a complex web of interconnected parties: employees, firms, suppliers, 

consumers, banks and financial intermediaries. Everyone is someone else’s employee, 

customer, lender, etc.” (Pierre-Olivier Gourinchas, 2020) 

 

 

Barro et al. tried to explain the effects of the coronavirus on mortality and economic activity 

based on lessons from the "Spanish flu". By using and analyzing data from different countries 

to assess the macroeconomic impact of the great Spanish flu pandemic (1918-1920) on 

developed and developing economies, the authors pointed out that in the USA production was 

reduced by 18% and employment by 23% respectively. Namely, the authors suggest that the  

https://www.abc.net.au/news/2021-11-22/nt-covid-vaccine-mandate-opponents-anti-vaxxers-michael-gunner/100640656
https://www.abc.net.au/news/2021-11-22/nt-covid-vaccine-mandate-opponents-anti-vaxxers-michael-gunner/100640656
https://healthpolicy-watch.news/philippine-president-arrest-unvaccinated/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9136690/
https://doi.org/10.1136%2Fbmjgh-2022-008684
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9136690/
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Great Flu pandemic was an important negative macroeconomic shock for the world at the 

time. Moreover, they believe that now there is little probability that the coronavirus pandemic 

can reach the effects and consequences of the "Spanish flu". The reason lies in the progress 

made in public health and the measures taken to mitigate the further spread of the virus. On 

the other hand, they conclude that, due to the large potential loss of life and economic activity, 

it is possible to justify the increased consumption of resources in an attempt to limit the 

damage. In fact, ―countries are pursuing policies to reduce real GDP - especially in terms of 

travel and trade - as a way to curb the spread of disease. There is a difficult trade-off here in 

terms of lives versus material goods.‖
 
(Barro, R. J.et.al.). 

By analyzing the epidemiological situation and restrictive measures introduced by all 

countries worldwide, the Government Response Stringency Index was designed, based on the 

Oxford analysis of "austerity" measures introduced by governments. The most restrictive 

measures in Europe were brought by Spain (62.5), Great Britain (65.28) and Russia (62.5), 

while Serbia received a score of 45.37. 

 

The Covid-19 pandemic, lockdowns and the closure of borders had a massive negative 

pervasive impact on economic performance in 2020, and as stated by Lim et al. "has resulted 

in considerable slack in the economy and current macroeconomic policies are appropriately 

focused on stimulating demand and supporting employment." The pandemic has negatively 

affected economic trends, caused high mortality threatened people's health around the world, 

and increased extreme poverty. There was a drop in GDP and consumption, a decrease in 

employment and job losses, trade, travel, inflow of FDI, etc. With the closing of borders, 

much of the service sector (more than 80 per cent of the economy) has become effectively 

closed. Also, the pandemic affected productivity, i.e. "the amount of output per hour worked". 

(Rawlings, L.,et.al.). Additionally, transmission of infection at the workplace had, depending 

on the nature of the work, negative economic consequences. An analysis of employees who 

contract the infection in the workplace might have legal grounds to sue their employer for 

damages was conducted at the University of NSW Australia.
3
 

 

Moreover, the pandemic also had a negative impact on public finances. Brooks et al.
 
state 

"The closing of economies and reduced lending opportunities has decreased the value of local 

currencies making repayment of dollar-denominated debt harder." In many countries, a fiscal 

deficit appeared due to increased expenditures for social protection (for the unemployed and  

poor) and reduced tax revenues. Kentikelenis et al. believe that "the debt from COVID-19" is 

dissimilar from the debt incurred during the financial crisis of the 1980s or 2007-2008 and 

"will not be explainable through the international development paradigm." 

Analyzing potential channels (negative and positive), Dieppe concludes that "the negative 

channels include, less capital deepening and international trade due to concerns about the 

sustainability of the global value chain; and loss of human capital due to disruptions to 

schooling and labour markets." Shang, et al. in their work Effects of Pandemic Outbreak on 

Economies: Evidence From Business History Context confirm that "the pandemic caused a 

serious shortage in supplies of goods manufactured in China, especially the shortage of 

medical supplies affected many countries' health scenario", and "the pressure on domestic 

value chains has increased, and de-globalization has emerged again.‖ The authors conclude  

                                                           

3
 A University of NSW analysis of workplace obligations and law, ―Can you sue your employer if you contract 

COVID-19 in the workplace?‖ is accessible at: https://www.unsw.edu.au/news/2020/09/canyou- 

sue-your-employer-if-you-contract-covid-19-in-theworkpl 
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that "value chains will have to be restructured after the pandemic to improve the quality and 

quantity of jobs and ensure sustainable transitions." 

Unfortunately, the negative impact of the COVID-19 pandemic is also related to the 

vaccination program and includes: 

(1) the costs of the vaccine, transportation, administration and the cold chain infrastructure;  

(2) economic effects of infection (e.g., medical care, lost productivity...); and  

(3) the effectiveness of the vaccine in preventing infection.  

 

Actually, Wang et. al., indicate that "one dollar invested in a vaccine would return between 

$13 and $28 in healthcare and education costs, and between $176 and $443 in statistical life" 

On the other hand, Padula et al. announce that "productivity losses due to non-vaccinated 

individuals in the labour market would total $15 billion in the US alone despite an overall 

reduction in COVID-associated costs of 80 per cent due to vaccination alone." 

On the other hand, the positive impact was reflected in the increase in digitization of third-

world economies. Specifficaly, the increasing threat of transmission of infection through 

physical contact has influenced that "the virtual space of transactions has gained popularity." 

(Huang Y., et.al.).
 
 

 

 

 

4.2. Global economic recovery post-Covid-19 

 

„We know what to do to bring back our economy back to life. What we do not know how to do 

is to bring people back to life” President of Ghana, 26 March 2020. 

 

 

The outbreak of the COVID-19 pandemic in early 2020 and its rapid spread worldwide 

caused enormous shocks to economies. The existence of three types of economic shocks has 

been pointed out
4
: purely medical shocks - workers on sick leave due to virus infection - 

economically, there is no creation of new values, therefore no growth of GDP, economic 

impacts of suppression measures and expectation shocks. During March 2020, there was a  

 

decline in global economic growth: China recorded a decrease of 10 per cent in GDP, Spain (-

5.2), Italy (-5.5) and France (-5.9) respectively.(Lim, G., et. al). Data from various sources for 

2020 showed negative growth for the world's largest economies, except for China. Namely, 

the economic growth rate of the United States was -3.5%, Japan -4.8%, Germany -5.0%, 

France -9.0%, and Great Britain -10.0% respectively.(Jiang, D.,et.al.). In fact, the entire world 

suffered the consequences of the pandemic as GDP growth rates were negative. For example, 

in the second quarter of 2020, there was a double-digit decrease in the economy in most 

countries: Great Britain -19.8%; EU -11.8% (Spain -17.8%; Croatia -15%; Hungary 14.6%; 

Greece -14%; Italy -13%; Portugal -13.9%; France -13.7%; Cyprus -12.8%; Romania 12.2%; 

Austria 12.1%; Belgium -11.8%; Malta -11.6%; Bulgaria 10.1%); Canada -11.5%, while 

single-digit growth was recorded in the USA -9%, Japan -8.2%; Switzerland -7.3%, Australia  

                                                           

4
 „Economic shocks are common during pandemics due to shortage of labor because of illness, rise in mortality, 

and a fear-induced behavior. Other than labor shortages, disruption of transportation, closed down of workplaces, 

restricted trade and travel, and closed land border are reasons for the pandemic's economic slowdown.‖ (Adapted 

from Shang, Y., et al., 2.) 
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-7%, Norway -5.1% and Russia –3.2%. According to Eurostat estimates, Serbia had a 

negative impact of the pandemic on GDP - in the first quarter of 2020 by -0.5%, and in the 

second quarter of 2020 by -9.2%. (Jelisavac Trošić S, et.al.. 

 

According to many researchers, the economic recovery after the COVID-19 pandemic will be 

very complex and long-lasting. Additionally, it should be taken into account that a new 

variant of the virus has appeared, and the number of infected people is constantly increasing. 

On the other hand, with the vision for more sustainable and inclusive economies, it will be 

necessary to review and consider the degree of recovery and transformation "at the European 

and national level." Also, it is necessary to get answers to some fundamental questions that 

"bring member states closer together and create the possibility to move forward." (Cuerpo, C. 

(2022).).At the same time, it is necessary that the "national and European agendas
5
 "move 

from the state of emergency to the recovery mode. 

 

The European Commission published a communication on the state of the EU economy after 

the pandemic in October 2021, confirming that "the shortcomings that were evident before the 

pandemic has not disappeared, they have become even more relevant," citing the following 

facts: (1) "government debt
6
 levels have increased substantially since the outbreak of the 

pandemic; (2) To stay up with the green and digital revolutions, a bold agenda of investments 

must be implemented in the upcoming decade. (Cuerpo, C.). 

 

According to Pierre-Olivier Gourinchas, immediate action is crucial to ending the COVID-19 

virus-induced economic disaster. The author emphasizes the risk posed by viruses, which 

could undermine the economy due to the likelihood of mutation. Even while its economic 

form is not as devastating, it can nevertheless cause significant harm. Specifically, economists 

will acknowledge that externalities—actions that are individually perfectly rational but 

collectively harmful—are the issue in both the infection and recession scenarios." afflicted) 

and the recession curve (uncertainty surrounding the epidemic and inefficient public health 

measures). Given that the productive process is constrained or nonexistent since labour is 

mainly quarantined, economic policy can take immediate action to prevent "economic 

contagion" - seeking to "direct blame" and limit "economic damage". However, contemporary 

economic systems can prevent or reduce disasters if the business system is managed properly. 

 

Cuerpa proposes that the recovery process should include the gradual resumption of economic 

activity, the prioritization of support measures for more critical sectors, the gradual transition 

from an emergency to a recovery mode, and the need for fiscal policy to remain supportive 

until the recovery has taken hold and uncertainty has subsided. They also emphasize the 

importance of the "NextGenerationEU plan"
7
. Notably, in EU countries, there is a collective 

desire to identify suitable strategies to reduce public debt, identify the investment gap  

                                                           

5
 „At the national level, this will be done with the implementation of the Recovery and Resilience Plans, and at 

the EU level, with an intensive discussion on key strategic fields among which the economic governance review 

stands out as a top priority in the European agenda.‖ (Adapted from Cuerpo, C., 6.)  
6
 „In many European countries, there are high levels of public debt, and the question we must answer is how the 

adjustment can be done more efficiently. Ensuring public debt sustainability is an issue that we will have to 

address by undertaking growth-friendly consolidation strategies.‖ (Adapted from Cuerpo, C., 6.)   
7
 „There is a qualitative element related to the focus of the plan and of NextGenerationEU: The twin transitions 

are clear priorities for the future of Europe, and thus, they imply investment needs that will have to be addressed 

in the coming decades.‖ (Adapted from Cuerpo, C., 6.) 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

352 

 

 

between the public and private sectors, reduce financial and environmental obligations related 

to green and digital transition, and ensure a better balance between consolidation and 

investments. In reality, the recovery process after COVID-19 will be more rapid and 

successful, and citizens' lives will be better in the future due to reforms based on shared 

priorities. 

 

As part of the debate on the European Green Deal, the idea of the "green golden rule"
8
 was re-

initiated (Figure 3.). Darvas and Wolff emphasize the introduction of "qualified treatment", 

which included green investments through the new golden rule, indicating that "that excludes 

net green public investment from the deficit and debt calculations under the EU's fiscal rule." 

The picture shows the EU fiscal rules before and after COVID-19, which include the reform 

of the EU fiscal rules and the move towards the idea of the "green golden rule". 

 

 

 
Figure 3. EU fiscal rules 

Source: Alcidi, C., Corti, F., Gros, D. (2022). A Golden Rule for Social Investments: How to Do It, 

Intereconomics, 2022, 57(1), 26-32, p. 26. 

 

 

 

 

 

 

 

                                                           

8
 A „green golden rule‖ (excluding net green investment from the fiscal indicators used to measure fiscal rule 

compliance) is the most promising option to address this tension. Relaxing the strictness of the EU fiscal 

framework beyond its existing flexibility and the proposed green golden rule does not appear necessary in the 

next few years. (Adapted from Darvas, Z. and G. Wolff., 1.)  
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Alcidi et al., speaking about EU policymakers, indicate that the pace and composition of 

public spending should be taken into account during the phase of fiscal consolidation. 

Namely, the authors believe that a fast pace of fiscal consolidation should be avoided (e.g. the  

possible occurrence of a negative impact on potential output and a new recession). Also, the 

author emphasizes that "the value of a social investment for future generations should not 

necessarily be measured (or at least not only) by GDP growth but by higher employability and 

higher productivity of individuals as well as lower poverty rates," which differs from the 

traditional macroeconomic literature (the aggregate view considers education expenditures as 

investments in human capital, which will increase potential GDP growth in the future). 

 

 

5. CONCLUSION 

 

 

Due to the widespread COVID-19 pandemic, society as a whole had to deal with issues 

including mandated vaccinations, restrictions on the right to free speech and assembly, and 

public health preservation. It also brought about one of the worst economic shocks and 

incurred significant financial losses. The WHO claims that the rapid development of vaccines 

helped to put an end to the pandemic. The success of vaccination efforts has improved public 

health, reduced healthcare costs, and allowed more individuals to return to work. According 

to research, "herd immunity" could not be achieved since some people baulked at or refused 

vaccinations. The legitimacy of imposing "compulsory vaccination" was questioned as the 

pandemic expanded further. An evaluation of the justification for the obligatory immunization 

policy was done before the decision was made. To distribute vaccines fairly, financial support 

is needed for the global economy to recover. According to a UNDP analysis, countries with 

greater vaccination rates will see faster economic recovery than nations with low (or virtually 

nonexistent) vaccination rates. The speed and makeup of public spending, according to EU 

policymakers, should be taken into consideration during the budgetary consolidation phase. 

Further emphasis was placed on the idea that "the value of a social investment for future 

generations should not necessarily be measured (or, at least, not only) by GDP growth but 

rather by higher employability and higher productivity of individuals as well as lower poverty 

rates." 
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Abstract:  More than 99% of businesses in Europe are small and medium-sized enterprises 

(SMEs), which are regarded as the backbone of the continent's economy. Increasing the 

competitiveness of enterprises is one of the main goals of grants and subsidies. But firms also 

get assistance in other areas. These include information and communication technologies, the 

low-carbon economy, and research and innovation. This article compares and uses best 

practices to examine the EU alternatives available to applicants from a range of enterprises 

during the various programming seasons. 
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1. Introduction 

 

The EU's ultimate goal is a Europe with strong economic growth, a competitive economy and 

improving environmental quality. In the period 2021-2027, in particular, new objectives - a 

common foreign and security policy and cooperation in the fields of justice and home affairs.  

Many of its objectives have already been realised - monetary union and the introduction of 

citizenship of the Union. The single market is the main economic engine that allows the free 

movement of goods, services, capital and people. One of the key objectives is to further 

exploit the potential of integration to benefit all Europeans, including through financial 

resources  

The main role of the EU funds (European Investment and Structural Funds - EISF) is to 

overcome regional disparities between EU countries. This mainly means raising the economic 

and social level of the less developed Member States so that they catch up with the more 

powerful countries as quickly as possible. In this process, companies have a unique 

opportunity and a chance. 

 

 

2. Literature Review 
 

Regional differences in innovation have increased, and the economies of middle-class and 

less developed regions in the south and south-west of the EU tend to stagnate. In addition, the 

population of Europe is beginning to age quickly. 34% of Europeans were residents of a 

location whose population was decreasing in 2020.  

This is predicted to account for nearly half of the European Union by 2040.The €800 billion 

NextGenerationEU package includes the Recovery and Resilience Facility, which provides 

funding for the Recovery Plan. Its launch by the end of May 2020 is meant to be the Union's  

                                                           
1
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reaction to the recent coronavirus pandemic-related severe drop in member states' GDP.Its 

primary goal is to lessen the effects of the economic and social growth (European Comission, 

2023) 

The foundation for the emergence of the EU regional policy is linked to several aspects such 

as economic, social, political and ecological, which are part of the EU regional policy in the 

later period (Dobrík - Rýsová, 2014).  

However, what was the main objective of the establishment of the EU regional policy was to 

achieve an increase in economic and social cohesion, resulting in the blurring of the 

differences between the regions of the member countries. In other words, regional policy 

support means public support for companies and business sector who decide to locate their 

production, enterprise in the selected area. This stimulates economic activity on the one hand 

and, on the other hand, reduces unemployment and social expenditure (Kapošváryová - 

Kreuzberger, 2000). 

An invaluable factor or reason is the actual convergence of the economies of the individual 

EU members, which results in the necessity of a functioning monetary economy (Marek - 

Kantor, 2009). 

In addition to the ones mentioned so far, some authors give their own divisions of regional 

policy instruments. For example, Vanhove and Klaasen (1987) include among the regional 

policy instruments (a) infrastructure support, (b) financial incentives, (c) regulatory 

instruments, (d) decentralization of state authorities,(e) regional allocation of public 

investment and state contracts, (f) regional development agencies, and (g) macropolicy 

instruments. A comprehensive classification of regional policy instruments, combining 

several of the above aspects, is also offered by Maier and Tötling (1997), who take into 

account not only the nature of the instrument itself but also its target group,firm-oriented.  

Information and advice Financial incentives Infrastructure Administrative measures are one of 

the main motivators of Companies. Mobility Location information, regional marketing 

Localisation support  

 

Construction of economic infrastructure, supply and waste disposal, transport, 

telecommunications, education, research facilities, science parks, technology and business 

centres 

 Localisation orders and prohibitions 

 Investment --- Investment incentives Investment regulation 

 New jobs Premiums with jobs --- 

 Technology and innovation  

 Technology and innovation advice  

 Support for new technologies and R&D innovation  

 Regulation of new technologies 

 Start-ups Business advice  

 Venture capital  

 Start-up assistance  

 Regulation of start-ups 

 Co-operation Co-operation counselling Co-operation motivation --- 

 Own elaboration:based on EU Regional Economic Policy page 48. 
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Table 1  Regonal Policy Development Aspects by SME  
Direction-  Impact  

Information and support Financial 

motivation 

Infrastructure Administrative 

tasks 

Small and Medium Entreprises 

Mobility Location information, 

regional marketing 

Localisation 

support 

 

 

 

Construction of 

economic 

infrastructure, 

supply and 

waste disposal, 

transport, 

telecommunicat

ions, education, 

research 

facilities, 

science parks, 

technology and 

business 

centres 

Localisation 

orders and 

prohibitions 

Investments --- Investment incentives Investment 

Motivations 

Regulation of 

investments 

New worplaces Investment regulation Premiums with 

jobs 

--- 

Technology and 

innovation 

Technology and 

innovation advice 

Support for new 

technologies and 

R&D innovation 

Regulation of 

new 

technologies 

Start-ups 

Business 

Venture capital Start-up Risk Capital and 

helps 

Regulation of 

new business 

setup 

Co-operation Co-operation counselling Co-operation 

motivation 

--- 

 

In terms of new programme period Mobillity and Investment Incentives will be  

 

 

3. Methods and Research 

 

The analysing methods used are comparative methods and analytical induction. Data are 

based from secondary databasis of approved projects. It is suggested that there is  a 

comparison table between two programme periods and provides information on the amount of 

SME structure towards motivation and perception and trend lines for the next period Next 

Generation EU. 
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Table 2. Regional Policy Development Aspects by Motivation of Companies based on Calls 

and Priorities of NGEU in selected Calls for proposals 

OP Infrastructure 
OP Research and 

innovation 

Information and support Financial motivation 

11.8 mld 11.2mld 5.1mld 8.7mld 

3,7 mld 
3,7 

mld 
1,2 mld 1,1 mld 2.2 mld 

2.5 

mld 
0.94mld 

1.35ml

d 

INTERREG HU SK 
15.7ml

d 
14.2m

ld 
15.0mld 

13.1ml

d 
2.83mld 

3,2 

mld 
 

2.08mld 
2.45ml

d 

INTERREG AT SK 
18,9ml

d 
14,5m

ld 
12.8mld 

14.4ml

d 
4,5 mld 5,6mld 2.38mld 

2.93ml

d 

 

Informa

tion and 

support 

Financ

ial 

motiva

tion 

Infrastru

cture 

Adminis

trative 

tasks 

Informati

on and 

support 

Financi

al 

motivat

ion 

Infrastru

cture 

Admini

strative 

tasks 

OP Infrastructure 
11.8 

mld 
11.2m

ld 
5.1mld 8.7mld 2.37mld 

2.22ml

d 
0.94mld 

1.35ml

d 
OP Research and 

innovation 
3,7 mld 

3,7 

mld 
1,2 mld 1,1 mld 2.2 mld 

2.5 

mld 
0.94mld 

1.35ml

d 

INTERREG HU SK 15.7mld 14.2mld 15.0mld 13.1mld 

*Source: Author’s elaboration based on comparative secondary data. 

 

 

The Operational Programme Integrated Infrastructure (OPII) has used more than EUR 3 

billion from the European Union resources in the programming period 2014-2020 as of 30 

June this year. This represents over 50% of their total allocation of over EUR 6 billion. Since 

the end of last year, the absorption of European funds in this programme has increased by 

almost EUR 309 million, or roughly 11.5%, and the rate by 5 percentage points. It results 

from the information on the implementation of European Structural and Investment Funds on 

the portal of the Ministry of Investment, Regional Development and Informatisation of the 

Slovak Republic (MIRRI). 
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Graph 1.  Motivation of Small and Medium Entrepresises for  EU funds 2021-2027 

 
Source:  Based on data of secondary sources from Ministries in Slovakia 

https://europske.noviny.sk/2022/08/08/op-integrovana-infrastruktura-vycerpal-zo-zdrojov-eu-

cez-3-miliardy-eur-teda-polovicu-z-alokacie/ 
 

 

At the end of 2023, after taking into account the new European legislation, the absorption of 

European funds in OPII amounted to approximately EUR 3.38 billion and a level of over 

56%. According to this comparison, since the end of last year, the use of EU funds has 

increased by almost EUR 680 million or by 25% and the share by over 11 percentage points. 

Co-financing of projects from the state budget amounted to almost EUR 530 million, i.e. over 

51.5% of more than EUR 1 billion. The contracted EU funds in the OPII amounted to almost 

EUR 6 billion in the middle of the year, which is almost 99.5% of the allocation; the valid 

calls for projects from EU sources amounted to approximately EUR 9.56 billion, or less than 

160% of the allocation. European money from the 2014-2020 period can be drawn down until 

the end of 2023. 

As for case study of new and relevant sources we selected some of the most actual and 

wanted calls for proposals. A good source of business subsidies is a recovery plan. It can 

provide SMEs with funding to improve energy efficiency, research and development or 

digitalise processes and production. An important theme is linking the private and public 

sectors. 

The digitisation of companies and the innovation of services or products is a very hot topic at 

the moment. From 2023, companies can apply for a digital voucher or an innovation voucher 

worth up to €15,000. from the Recovery Plan. At the turn of these years, SIEA plans to 

announce the "Green for Business" scheme, which will support the installation of renewable 

energy sources in companies. A subsidy of up to €50,000 in the form of a voucher will be 

available to small and medium-sized enterprises as well as sole traders. (Grantexpert, 2023) 
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https://europske.noviny.sk/2022/08/08/op-integrovana-infrastruktura-vycerpal-zo-zdrojov-eu-cez-3-miliardy-eur-teda-polovicu-z-alokacie/


THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

362 
 

 

An interesting option for the agro-sector in Slovakia is subsidies for farmers. Farmers and 

food producers can receive support for the purchase of machinery, business innovation and 

other areas. In the current programming period, significant assistance from grants will be 

channelled through subsidies for small and young farmers. Support and investment in primary 

agricultural production also applies to self-employed farmers (Agricultural Payments 

Agency,2023). 

Subsidies for entrepreneurs can also include support for the cultural and creative sector. Of 

interest for this area are the Fund for the Promotion of the Arts, the Creative Europe 

programme, the Audiovisual Fund, but also various community grants from private 

foundations. Regularly announced vouchers are a proven opportunity, e.g. 

 

4. Discussion 

 

If we look at the number of implemented projects in individual operational programmes, we 

find that the largest number of projects was supported and financed in the Operational 

Programme Competitiveness and Economic Growth with a total of 2255 implemented 

projects. The second place belongs to Regional Development with 2110 projects 

implemented. The third place in terms of projects implemented was in the Operational 

Programme Employment and Social Inclusion with 1546. If we look at the Education 

Operational Programme, we find that 1 086 projects were implemented, which is fourth place. 

Next came the Operational Programmes Environment, Research and Development, Transport, 

Informatisation of Society, and the last Operational Programme in the number of projects 

implemented is the Health Operational Programme with 82 projects. (Kováčik, 2023) 

We are still at the beginning of the programming period, during which more than €13 billion 

from the ESIF is coming to Slovakia. This money could also be called the new EU funds. 

Nevertheless, we still have several billion euros from the old programming period to spend by 

the end of 2023. More than 6 billion more is earmarked for Slovakia from the Recovery Plan 

(Trend, 2023). 

 

What is the difference between the package of money from the EU funds and the package of 

money from the recovery plan? Which companies will be able to use these funds and what 

areas will the grants be targeted at? "The Eurofunds, properly called the European Structural 

and Investment Funds (ESIF), are one of the key instruments of the European Union. They 

are primarily aimed at levelling out disparities between regions within the Community. The 

Eurofunds also serve to deepen cooperation between EU Member States in tackling common 

problems and taking a common approach to development challenges. They operate on the 

principle of a multiannual financial framework and are financed directly from the EU budget." 

(Recovery and Resilience Plan for the Slovak Republic,2023) 

 

The money from the EU funds is allocated to each Member State according to where it is 

lagging behind in order to catch up faster with the EU average. From the total budget of the 

funds, each country is allocated a specific package of money based on economic indicators. 

These are then channelled through calls and projects, mainly (but not exclusively) to poorer 

and less developed regions, regions with high youth unemployment, excessive em 
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5. Conclusion 

 

The Recovery and Resilience Plan is the EU's joint response to the severe economic downturn 

caused by the pandemic. It is a package of reforms and investments to be implemented by 

2026, with the key aim of improving the living standards of the Slovak population and 

strengthening the economy. Among other things, the plan includes measures to address the 

challenges of green and digital transformation (European Commission, 2023). 

According to the latest Cohesion Report, published by the European Commission in early 

February 2023, more or less the lessons of the previous period are being drawn 

upon.(European Commission,2023a)  

However, there are still many areas that remain unresolved, as well as SMEs. Small and 

medium-sized enterprises (SMEs) account for more than 99% of businesses in the European 

Union and are considered to be the driving force of the European economy.  One of the main 

objectives of grants and subsidies for entrepreneurs is to increase their competitiveness. 

However, businesses can also receive support in other areas, in particular research and 

innovation, the low-carbon economy or information and communication technologies, as 

Digital Europe is one of the main priorities of the programming period. In this article we will 

look at the EU's comprehensive options from the spectrum of companies as applicants by 

comparing the two programming periods and using examples of best practice. 

There are many good examples of why SME interest in EU funds persists, and these motives 

can vary despite the high funding and administrative burden. There are various reasons for 

SME interest but 
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Abstract: Nowadays, the merchandise within B2C has the growing trend in the whole world. 

Companies within B2C sell products or provide services to customers or do the retail part of 

electronic commerce on the internet. B2C type of electronic commerce is the biggest and the 

most popular in all countries all around the world and European Union. In Central and Eastern 

Europe, the retail part of B2C went through the major transformation after the start of the 

internet and thanks to the ongoing digitalization of modern life. While the access to the 

internet and its acceptance is quickly increasing worldwide, the number of digital buyers 

grows every year.  

 

Key Words: B2C, shopping behaviour, electronic shopping, online store. 

 

 

1. Introduction 

 

In the last years, electronic shopping has become irreplaceable part of global retail 

framework. Retail shopping shows important indicators evaluating its position on the market. 

E-commerce is a modern and extremely dynamically developing form of modern business 

entrepreneurship. It represents such a business performance where selling and purchasing 

processes are realized with the use of electronic communication mainly the internet 

(Mulačová 2013). Online shopping within B2C has had the growing trend in the last years. 

Many traditional brick and mortar shop retailers either have been closing their shops or have 

been oriented to and have been adding digital channels to their strategy. Companies within 

B2C sell products or provide services to customers or the retail part of electronic commerce 

on the internet.  

 

Business to consumer (B2C) 

B2C (Business-to-Customer) represents a performance that sells products and service to final 

consumers by means of internet technologies that are transactions which take place between 

companies and customers.  

This selling model includes: 

1. The choice of a product and service on the internet.  

2. Delivering an invoice and other documents resulting from selling 
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3. Paying for the goods 

4. Preparation of offer and order  

5. Delivering goods and services  

Within B2C e-commerce, there are services as online banking, online auctions, travel 

services, health information and pages with real estate that B2C has grown by. 

 

 

Number of B2C e-commerce users in Europe from 2017 to 2027(in millions) 

 
Source: Statista. (July 1, 2023). Number of B2C e-commerce users in Europe from 2017 to 2027 (in 

millions) [Graph]. In Statista. Retrieved October 21, 2023, from 

https://www.statista.com/forecasts/715683/e-commerce-users-in-europe 

 

 

 

The number of people participating in e-commerce has increased significantly over the years. 

In 2019, before the coronavirus pandemic, the figure stood at around 451 million, which has 

now risen to approximately 540 million in 2023. According to Digital Market Insights, 

forecasts suggest that the number of e-commerce users in Europe will reach 586 million by 

2027 (Statista 2023). 

https://www.statista.com/forecasts/715683/e-commerce-users-in-europe
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Revenue of the e-commerce market in Europe 
 

B2C type of electronic commerce is the biggest and the most popular in all countries in EU 

and all around the world.  E-commerce has a potential of strong growth in connection with 

modernization, development of information- communication technologies (Mulačová 2013). 

Nowadays, B2C companies play the main role in the boom of electronic commerce where 

customers have received big discounts for shopping and have been provided with online 

services free of charge. Companies get their products on the market faster with the minimum 

costs and they adapt faster to the demand of customers.  

 

Revenue of the e-commerce market in Europe from 2018 to 2027(in billion U.S. dollars) 

 
Source: Statista. (July 12, 2023). Revenue of the e-commerce market in Europe from 2018 to 2027 (in 

billion U.S. dollars) [Graph]. In Statista. Retrieved October 21, 2023, from 

https://www.statista.com/forecasts/715663/e-commerce-revenue-forecast-in-europe 

 

 

The revenue in the E-commerce market in Europe was forecast to continuously increase 

between 2023 and 2027 by in total 270.4 billion U.S. dollars (+42.79 percent). After the fifth 

consecutive increasing year, the indicator is estimated to reach 902.26 billion U.S. dollars and 

therefore a new peak in 2027 (Statista 2023). 

 

 



THE INTERNATIONAL SCIENTIFIC CONFERENCE: 
"CHALLENGES OF MODERN ECONOMY AND SOCIETY THROUGH THE PRISM OF GREEN ECONOMY 

AND SUSTAINABLE DEVELOPMENT" – CESGED2023, NOVI SAD (SERBIA), 28.09-01.10.2023. 

369 
 

 

 

Market value of B2C e-commerce in Central and Eastern Europe 
 

In Central and Eastern Europe, retail area of B2C went through the major transformation after 

the start of the internet and thanks to the ongoing digitalization of modern life, customers 

from every country have profit from the benefits of online transactions now. While the access 

to the internet and its acceptance is quickly increasing worldwide, the number of digital 

buyers grows every year. On the following graph, we can see the electronic selling and 

turnover from the electronic selling in the countries of Central and Eastern Europe for the 

term of the year 2022. 

 

Market value of B2C e-commerce in Central and Eastern Europe as of 2022, by country 

(in billion U.S. dollars) 

 
Source: PPRO. (April 18, 2023). Market value of B2C e-commerce in Central and Eastern Europe as 

of 2022, by country (in billion U.S. dollars) [Graph]. In Statista. Retrieved October 29, 2023, from 

https://www.statista.com/statistics/1167203/e-commerce-market-value-in-cee/ 
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Russia had the highest market value of e-commerce operations in Central and Eastern Europe 

(CEE), at approximately 59.5 billion U.S. dollars as of 2022. The e-commerce market in 

Poland ranked second, with a value close to 28 billion U.S. dollars (Statista 2023). 

 

Conclusion 

 

E-commerce is a part of modern e-business. Electronic commerce will keep creating many 

opportunities for companies as well as for consumers. Electronic entrepreneurship is based 

mainly on the information system. B2C must improve itself and follow trends that are 

required in the modern business. The future of B2C in e-commerce is going to keep growing.  
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Abstract: Political, economic and trade relations between European Union and North 

Macedonia have a long history. As a Western Balkan state, they share a border with member 

states of European Union and for that reason political and economic cooperation with the 

organization is a necessity. North Macedonia is also included among candidate countries for 

joining the EU. The aim of our work was to analyze trade relations of North Macedonia and 

European Union. In the first part of this paper, we focus on relations of these two entities 

throughout the years and in the following part we analyze their trade relations by using 

secondary data of mutual trade, import and export from available statistical pages. The key 

findings of our work are constantly growing mutual trade and the importance of trade with 

North Macedonia for some of the member state of European Union. 

 

Key Words: North Macedonia, European Union, trade, import, export, candidate country 

 

 

Introduction 
 

European Union is an organization based on values of solidarity and cooperation. In the 

beginning only six states formed predecessor of EU. As the years passed other states joined 

the organization. North Macedonia is a country in Europe neighboring with two member 

states. Thanks to its geographical position, economic and political cooperation between these 

two entities is a natural result. After the breakup of Yugoslavia, North Macedonia has set its 

curse to pro-western orientation and since 2005 is among candidate countries for joining the 

EU. After many years of struggling, accession negotiations started in July 2022, therefore we 

can expect closer relations with North Macedonia in nearby future. 

The aim of our work is to analyze trade relations between these subjects and summarize their 

development over the years. We also look at the character and structure of their mutual trade 

and we observe engagement of individual member states in trade with North Macedonia. 

 

 

Development of relations between North Macedonia and EU 
 

North Macedonia as an independent country started their journey in 1991. As a new state on 

the scene, they faced a lot of obstacles starting with Greece blocking their international 

recognition and entry into the UN. This was mainly because of their name containing word  
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Macedonia which is historical part of Greece. This problem seemed to be resolved by naming 

the country Formal Yugoslav Republic of Macedonia, short term FYROM. They managed to 

entry into the UN, but representatives of Greece still were not satisfied. Relationship between 

these two countries suffered a lot and, in the end, it led to embargo until 1995. Interim Accord 

in 1995 was an agreement between these two subjects, when Macedonia agreed to change its 

flag and deny any claims on Greek territory as long as Greece no longer blocks their entry 

into the international organizations. After this, the relationship got better and Greece became 

their close economic partner and one of the biggest investors. Another problem occurring in 

their horizon was recognition and equal rights for Albanian minority (Šorović M. 2019). 

Diplomatic relations with European Union were established in 1995. One year later they 

signed bilateral agreement which enabled them to receive financial help through PHARE 

program. In the following year two agreements were signed. One of them was cooperation 

agreement which entered into force in 2004 and then Agreement on textiles. The second 

agreement caused gradual release of quotas on exported and imported textiles between 

members of World Trade Organization (Azizi A. 2012). 

 

Negotiation about Stabilization and association agreement were approved in 2000. 

Stabilization and association process was established in 1999 after crisis in Kosovo to assist 

and speed up the development in potential candidate countries and to ensure the cooperation 

with European Union. Promising situation in the country was disrupted by conflict between 

Macedonian security forces and Albanian protesters. Ohrid Framework Agreement which led 

to constitutional changes solved this conflict and ensured better position for Albanian 

minority and their proper representation in public institutions (Euractiv 2018). 

The biggest step ahead for North Macedonia, in that time FYROM, was Stabilization and 

association agreement signed in 2001. Therefore, North Macedonia became the first western 

Balkan country which achieved this progress and improvement. This agreement entered into 

force in 2004. Not long after they submitted request for EU membership and the following 

year, they received candidate status for membership (Azizi A. 2012). 

It was expected that Croatia, Albania and FYROM would join NATO summit in 2008. Greece 

even after bilateral agreement in 1995 refused to send invitation for North Macedonia. From 

this point it was very clear that Greece will be blocking Macedonia from joining the EU in the 

future and the name issue of candidate country needs to be negotiated and discussed again. 

Even after these events Greece stayed the biggest economic partner of North Macedonia and 

also their biggest foreign investor (Euractiv 2018). 

 

Since 2009 citizens of FYROM could travel to member states of European Union without 

visa. Country received financial assistance of 622 million of euros through IPA program 

during the period 2007-2013. In the following years European Union recognized great 

progress of country but reminded that they need improve in certain areas such as finances and 

calculation and free movement of workers (Euractiv 2018). 

After public election in 2016 pro-western winning political parties announced that they will 

do everything for better future of the country and progress on journey into European Union. 

30-year conflict with Greece was settled by Prespa Agreement in 2018. Both coutries agreed 

on name North Macedonia for western Balkan country and stated that concept Macedonian 

has two meaning. One of ethnicity and citizenship of country North Macedonia and the 

second meaning related to cultural heritage in Greece (Šorović M. 2019). 

In 2019 North Macedonia was finally invited to accession negotiations into NATO and 

Germany also supported beginning of accession negotiations into European Union. The only  
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conditions were judiciary, government and anticorruption reforms. Country became a member 

of NATO in 2020 (Šorović M. 2019).  

Together with Albania, they started accession negotiation in July 2022 after conflict with 

Bulgaria about identity, history and language of North Macedonians (De Munter A. 2022). 

 

Trade relations with EU 

 

Economic, trade and diplomatic relations between European Union and North Macedonia 

started long time ago. Based on the geographical locality of the state, cooperation in various 

areas was absolutely necessary. North Macedonia shares a boundary with two member states, 

Bulgaria and Greece. Therefore, their integration into the European Union and cooperation 

with member states is a natural result. Country faced many difficulties after split of Formal 

Yugoslavia, which damaged their economy and slowed down their progress. However, in the 

beginning of the 21
st
 century, North Macedonia was set as an example for other countries in 

Western Balkan. In the following part we can look at development indicators in comparison to 

values of selected member states and also development of mutual trade relations with member 

states of European Union and organization as a whole.  

 

Country 
Gross domestic product per capita2021 

(USD) 

North Macedonia 6694,64 

Bulgaria 12221,50 

Romania 14858,23 

Croatia 17685,33 

Slovakia 21391,93 

Source: Štatistické dáta Svetovej Banky. [online] 

 

 

Country Unemployment rate 2021 (%) 

North Macedonia 15,78 

Bulgaria 5,27 

Romania 5,59 

Croatia 7,61 

Slovakia 6,83 

Source: Štatistické dáta Svetovej Banky. [online] 

 

 

In the first two tables we observed development indicators such as GDP per capita and 

Unemployment rate. As selected countries we have chosen Croatia, Romania and Bulgaria. 

These countries fall under the same geographical area and were the last ones to enter the 

European Union. As we can see North Macedonia still has a lot of work to do and a lot of 

reforms to perform in order to get closer to the results of selected countries. They significantly 

lag behind in both indicators. 
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Year 

EU import 

from North 

Macedonia 

(EUR) 

Total import EU 

– countries 

outside the EU 

(EUR) 

Share 

from total 

EU 

import 

(%) 

Total export of 

North Macedonia 

(EUR) 

Share 

from 

total 

export of 

MK 

2013 2 388 317 377 1 687 030 833 162 0,14% 3 534 753 176 67,57% 

2014 3 018 531 029 1 687 684 786 900 0,18% 4 076 464 931 74,05% 

2015 3 364 939 365 1 725 313 254 362 0,20% 4 421 129 808 76,11% 

2016 3 722 180 890 1 706 608 895 882 0,22% 4 884 889 600 76,20% 

2017 4 251 127 942 1 854 736 380 357 0,23% 5 519 481 881 77,02% 

2018 4 920 610 595 1 984 730 654 586 0,25% 6 483 845 017 75,89% 

2019 5 316 437 524 2 058 456 630 968 0,26% 7 027 575 576 75,65% 

2020 4 607 241 726 1 717 438 620 633 0,27% 6 253 390 780 73,68% 

2021 5 677 168 346 2 125 964 047 334 0,27% 7 740 106 689 73,35% 

2022 6 940 531 573 3 004 370 986 423 0,23% - - 

Source: Obchodná štatistika EÚ. [online], Štatistické dáta Svetovej Banky. 

 

 

Year 

EU export to 

North 

Macedonia 

(EUR) 

Total export EU – 

countries outside 

the EU (EUR) 

Share 

from total 

EU 

export 

(%) 

Total import of 

North Macedonia 

(EUR) 

Share 

from 

total 

import of 

MK 

2013 3 395 990 647 1 736 509 084 441 0,20% 5 006 134 779 67,84% 

2014 3 818 277 955 1 704 016 516 947 0,22% 5 548 575 743 68,82% 

2015 4 113 539 461 1 790 396 245 410 0,23% 5 892 702 937 69,81% 

2016 4 449 610 910 1 745 289 111 676 0,25% 6 317 436 734 70,43% 

2017 4 967 897 394 1 878 163 491 097 0,26% 6 905 299 179 71,94% 

2018 5 562 293 766 1 957 968 897 909 0,28% 7 822 487 005 71,11% 

2019 6 130 741 022 2 037 067 957 379 0,30% 8 577 059 345 71,48% 

2020 4 048 008 175 1 932 726 649 757 0,21% 7 627 900 782 53,07% 

2021 5 108 208 443 2 181 003 898 332 0,23% 9 615 020 287 53,13% 

2022 6 872 789 014 2 572 271 246 710 0,27% - - 

Source: Obchodná štatistika EÚ. [online], Štatistické dáta Svetovej Banky. 

 

 

European Union is without a doubt the biggest trade and economic partner for North 

Macedonia. As we can see in previous tables, in the last ten years member states of European 

Union as trade partners were involved in almost three quarters of country’s foreign trade. In 

2021 more than 73% of imported goods came from member states. Since 2017 European 

Union’s shares on total foreign trade of the country has been slightly decreasing. This 

observation can be an indicator of diversification of North Macedonia’s foreign trade and new 

trade relations with countries outside the EU. North Macedonia is a very small country but in 

selected areas of trade they are the biggest supplier for some member states. Most common 

goods imported from North Macedonia are chemical products, machinery and textiles and 

products made from textile. 
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Source: Obchodná štatistika EÚ. [online] 

 

 

On the previous graph we displayed trade balance during the last ten years between North 

Macedonia and European Union. Since 2020 we can see a positive trade balance for North 

Macedonia, which means that the country exported more goods into the EU than they 

imported from member states. 

 

  Reporting countries 
Import from North 

Macedonia 2022 (EUR) 

Share from total 

import 

1. Germany 3 699 147 952 53,30% 

2. Greece 665 579 177 9,59% 

3. Bulgaria 445 278 278 6,42% 

4. Hungary 316 289 482 4,56% 

5. Italy 279 892 906 4,03% 

  Total import (EU) 6 940 531 573 77,89% 

Source: Obchodná štatistika EÚ. [online] 

 

 

  Reporting countries 
Export to North 

Macedonia 2022 (EUR) 

Share from total 

export 

1. Greece 1 754 272 289 25,52% 

2. Germany 1 312 699 591 19,10% 

3. Bulgaria 776 359 338 11,30% 

4. Slovenia 660 120 575 9,60% 

5. Hungary 445 857 457 6,49% 

  Total export (EU) 6 872 789 014 72,01% 

Source: Obchodná štatistika EÚ. [online] 
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In prior tables we can see the most important trade partners of North Macedonia. Germany’s 

share from total exports of the country is more than 53%. The second place went to Greece 

with more than 9% share from total exports. The most common goods exported to Greece 

were mineral fuels and oils, tobacco products, iron and steel. 

 

The biggest exporter to North Macedonia from all member states is Greece. Their share on 

total imports of North Macedonia is more than 25%. Second largest exporter to the country is 

Germany. German commonly exported goods and products to the country are electronic 

devices, ceramic products, nuclear reactors and boilers. 

 

 

Conclusion 

 

Trade relations between European Union and North Macedonia has been developing for many 

years. North Macedonia is a candidate country and both sides tries to develop their 

cooperation even more. In previous chapter we analyzed character and structure of their 

mutual trade. We found out that their mutual trade has been constantly growing. The 

organization is the most important trade and economic partner. In 2021 more than 70% of all 

imported products came from member states and more than half of the exported goods 

traveled to European Union. Among most common goods exported by North Macedonia to 

EU belong mineral oils and fuels, chemicals, tobacco, parts of clothes, iron and steel. North 

Macedonians imported mainly plastic products, electronic devices, ceramic products, nuclear 

reactors and boilers. In 2022 main economic and trade partners for the country were Germany, 

Greece, Bulgaria and Hungary. To conclude even though North Macedonia is a small country 

in few sectors it is an important partner for member states of European Union.  
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