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Purpose: The purpose of this study was to identify the current challenges and conditions for 5 

circular economy (CE) development, overcoming which would enable the transformation of 6 

the linear economy into CE. The empirical part assesses the level of CE development  7 

in EU countries using a synthetic index. 8 

Design/methodology/approach: The study used statistical data from EUROSTAT. A synthetic 9 

taxonomic index was proposed to assess the level of development of CE in EU countries using 10 

the taxonomic linear ordering method, taxonomic classification. 11 

Findings: The study identifies economic, social, technological, and political challenges that 12 

condition the transformation of the modern economy towards CE. The results showed that 13 

Luxembourg had the highest level of the examined index, followed by Belgium, Italy, Austria, 14 

and the Netherlands. Relatively low levels of CE development were observed in Greece, 15 

Romania, Bulgaria, and Cyprus. This indicates a significant spatial disparity in the level of CE 16 

development across EU countries. 17 

Research limitations/implications: The research identified challenges related to the 18 

availability of statistical data on CE at the EU country level in public statistics, which posed  19 

a limitation for this study. Future research directions could include the analysis and evaluation 20 

of spatial disparities in CE development within individual countries. 21 

Practical implications: The study indicates desirable actions to support the adoption of the 22 

CE, providing recommendations for public policy initiatives. 23 

Social implications: This research contributes to expanding knowledge about CE. It can serve 24 

as a source of information for businesses and society regarding the conditions for transforming 25 

the linear economy into a circular one. 26 

Originality/value: The study found that financial support for circular enterprises, changes in 27 

the way products are produced and consumed, shaping demand for circular enterprises' products 28 

and services, efforts to develop an explicit legal framework for circular enterprises, and access 29 

to modern digital technologies are key to transforming the economy towards increasing 30 

circularity. The study also proposes a synthetic index for assessing the level of CE development 31 

in EU countries. 32 
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1. Introduction  1 

The concept of the circular economy (CE) is a response to environmental issues related to 2 

inefficient resource management within the traditional linear economy. The circular economy 3 

originates from ecological economics, environmental economics, and industrial ecology and 4 

represents an alternative model to neoclassical economics. The literature provides numerous 5 

definitions of CE. Research indicates that the circular economy is most commonly presented as 6 

a concept emphasizing reduction, reuse, and recycling, with its primary goal being economic 7 

well-being and improved environmental quality (Kirchherr et al., 2017). It is important to 8 

recognize that the circular economy should be understood as a fundamental systemic change. 9 

Its ultimate goal is to achieve economic growth without environmental pressure. CE requires 10 

the adoption of new production models in enterprises, increased responsibility and awareness 11 

among producers and consumers, the use of modern technologies and materials, as well as the 12 

implementation of appropriate policies and tools (Ghisellini et al., 2016). 13 

The goal of the circular economy is to enhance efficiency and maximize resource utilization, 14 

which implies reducing environmental impact and, in the long term, achieving zero emissions 15 

and zero waste (by-products, damaged, or unnecessary materials should serve as raw materials 16 

in a new production cycle) (Liao, 2022). The circular economy aims to maintain resources in 17 

circulation for as long as possible, reducing raw material and energy consumption, emissions 18 

into the environment, and waste generation (Milhem et al., 2024). Consequently, the waste and 19 

recycling industry plays a crucial role in the circular economy (Karstensen et al., 2020). 20 

Beyond environmental benefits, CE practices contribute to significant economic 21 

advantages, such as reducing demand for new raw materials (Koech, Munene, 2020). 22 

Implementing circular economy principles also generates other positive economic effects,  23 

such as financial and operational benefits for companies and increased firm value for their 24 

customers (Silva et al., 2024). These practices encourage job creation, stimulate market growth, 25 

and strengthen competitiveness (Milhem et al., 2024). 26 

The purpose of this study was to identify the current challenges and conditions for circular 27 

economy development, overcoming which would enable the transformation of the linear 28 

economy into a circular economy. Additionally, the empirical part assesses the level of circular 29 

economy development in EU countries using a synthetic index. 30 
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2. Conditions for circular economy development 1 

The transition to CE requires significant changes in technology, business models,  2 

and consumer behavior. Overcoming these challenges and transforming economic processes 3 

toward a circular economy necessitates increased awareness, engagement, and cooperation 4 

among various stakeholders through continuous learning, the implementation of appropriate 5 

monitoring systems, regulatory changes, and the adoption of Industry 4.0 technologies 6 

(Dennison et al., 2024). 7 

The transition to a circular economy involves multiple challenges across different 8 

dimensions, including economic, social, technological, and political aspects.  9 

Among the economic determinants of CE development, financial factors are of key 10 

importance. The lack of access to adequate financing and high initial investment costs in 11 

implementing circular economy practices constitute significant barriers (Badjeena et al., 2024; 12 

Rizos et al., 2016). These can be mitigated by reducing bureaucratic barriers to financing access. 13 

Furthermore, the economic benefits of implementing circular economy practices are often not 14 

immediately apparent, making it difficult for firms to justify transitioning from a linear to  15 

a circular model. This challenge is compounded by the need to use advanced infrastructure and 16 

technologies, which are often costly (Reuter et al., 2019). It is worth noting that the cost analysis 17 

system in the linear economy does not account for long-term social and environmental benefits, 18 

which are considered within the circular economy framework (including full life-cycle analysis, 19 

a product's contribution to sustainable development, and health benefits) (Singh et al., 2024). 20 

The transformation toward a circular economy requires changes in production methods—21 

products should be designed to ensure greater durability, upgradability, and/or repairability,  22 

as well as reusability and circular consumption (Pavliashvili, Prasek, 2020). Consequently, 23 

transitioning to CE necessitates significant changes in business models. Circular economy 24 

business models include (Lacy et al., 2014): 25 

 circular supplies – providing materials based on bio-products and/or renewable energy 26 

that can be fully recycled, enabling multiple uses of the same resources, 27 

 resource recovery – using innovative technological solutions to recover useful resources 28 

or energy from disposed products, 29 

 product life extension – maintaining products in economic usability for as long as 30 

possible through maintenance, repair, refurbishment, or remarketing, 31 

 sharing platforms – increasing the efficiency of rarely used goods by enabling 32 

consumers and businesses to share and exchange them via online platforms, 33 

 product as a service – offering access to a product instead of ownership, allowing 34 

customers to pay only for its effective use while ensuring durability and servicing. 35 
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An important group of CE development determinants consists of social and integrative 1 

factors. Some authors emphasize that social issues (e.g., social inclusion, well-being,  2 

and equality) are not sufficiently highlighted in the circular economy. Therefore, there is a need 3 

to address sustainable social development alongside environmental and economic goals, 4 

including integrating CE with human development approaches (Schröder et al., 2020) and 5 

ensuring inclusivity and fairness in CE practices (Clube, Tennant, 2022). A key challenge is 6 

increasing consumer awareness and promoting eco-friendly behaviours in society through 7 

educational and informational campaigns, showcasing best practices, engaging governmental 8 

and local authorities in encouraging circular behaviours, and implementing responsible 9 

procurement policies in the public sector. These measures will help increase demand for circular 10 

products and services, which is essential for the CE transition (Badjeena et al., 2024). 11 

A crucial determinant of circular economy development is technological and technical 12 

factors related to the advancement of modern digital technologies. Transitioning to a more 13 

circular economy involves innovations across various domains (including technology, 14 

organization, society, financing methods, and policies) (COM (2014) 398) and the utilization 15 

of modern digital technologies (COM (2020) 67). Achieving sustainable development goals 16 

and transitioning toward minimal or zero net waste requires digitalization (Govindan, 2023). 17 

Waste management can be optimized through innovations, leading to higher resource recovery 18 

rates. This is possible by creating decentralized waste management systems closer to their 19 

source, in line with CE principles (Peters, Samarasinghe, 2021). The transformation from  20 

a linear to a circular model requires modern technologies for measuring sustainability impacts 21 

and ensuring responsible resource utilization (Hsieh, Wang, 2023). Digital technologies are  22 

a key determinant of circular economy development, providing tools for digitalizing numerous 23 

operations and processes. The significance of the relationship between CE and the smart 24 

economy is reflected in the emerging concept of the smart circular economy (Truant et al., 25 

2024; Bressanelli et al., 2022). Research indicates that digital technologies, including ICT,  26 

are essential for enabling circular economy development and its transformation into a smart 27 

circular economy (Komor, 2024). The use of digital technologies will accelerate the circular 28 

transition and reduce reliance on primary raw materials, following the principle: waste + data 29 

= resources. Examples of digital technologies contributing to CE development and its 30 

transformation into a smart circular economy are presented in Figure 1. The role of digital 31 

technologies in transitioning from a circular economy to a smart circular economy is illustrated 32 

in Figure 2. 33 
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 1 

Figure 1. Selected digital technologies used in the transition from circular economy to smart circular 2 
economy.  3 

Source: own study. 4 

 5 

Figure 2. The role of digital technologies in the transition from a circular economy to a smart circular 6 
economy.  7 

Source: Komor, 2024. 8 

The next group of determinants for the transition to a circular economy are political and 9 

regulatory challenges. Political support and clear legal frameworks are crucial for  10 

CE implementation. European and national policies play an important role in encouraging  11 

eco-friendly consumer preferences, supporting businesses adopting circular business models 12 

(Rizos et al., 2016), and implementing responsible procurement policies in the public sector. 13 

Effective policy coordination across various levels - European Union, national, and local 14 

governments (Kaewunruen et al., 2024) - is essential to provide tailored support for circular 15 

entrepreneurs. Policies promoting circular entrepreneurship, economic incentives (e.g., tax 16 

relief and subsidies), and streamlined administrative procedures for financing can facilitate  17 

CE transition. 18 
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3. Materials and Methods 1 

To conduct the study, statistical data from EUROSTAT were used. The research area 2 

covered 27 EU countries. The study period primarily included the years 2020-2023, utilizing 3 

the most recent available data for each indicator. The selection of indicators was guided by the 4 

research objective - assessing the level of circular economy development in EU countries -  5 

and data availability. A key limitation of this study was the lack of comprehensive statistical 6 

data on CE at the national level within the EU. 7 

A synthetic taxonomic index of circular economy development (CE_INDEX) was 8 

constructed to evaluate CE development levels across EU countries. It comprised six diagnostic 9 

variables: 10 

 X1 – circular material use rate (%), 11 

 X2 – recycling rate of all waste excluding major mineral waste (%), 12 

 X3 – share of private investments in CE-related sectors in GDP (%), 13 

 X4 – share of gross value added from CE sectors in GDP (%), 14 

 X5 – share of employment in CE sectors in total employment (%), 15 

 X6 – number of patents related to recycling and secondary raw materials per million 16 

inhabitants (-). 17 

The variables were assessed for formal criteria: measurability, completeness,  18 

and comparability. The correlation strength among diagnostic indicators was analysed, 19 

confirming that all variables were suitable for further research. 20 

Table 1 presents the statistical characteristics of the diagnostic variables. Disparities among 21 

countries were identified, focusing on minimum and maximum values and the coefficient of 22 

variation. The relative measure of dispersion - the classical coefficient of variation (𝑉𝑗) -  23 

was used to assess variability: 24 

𝑉𝑗 =
𝐴𝑉𝑗

𝑆𝑗
      (1) 25 

where: 26 

𝐴𝑉𝑗 – arithmetic mean of indicator xj. 27 

𝑆𝑗 – standard deviation of indicator xj. 28 

 29 

Indicators with |𝑉𝑗| < 0.1 were excluded. All indicators exhibited sufficient variability,  30 

with coefficient values ranging from approximately 0,32 (for the share of gross value added 31 

from CE sectors in GDP) to 1,54 (for the number of patents related to recycling and secondary 32 

raw materials per million inhabitants). 33 
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Table 1. 1 
Descriptive statistics of diagnostic variables 2 

Descriptive 

statistics 

Diagnostic variables 

X1 X2 X3 X4 X5 X6 

Arithmetic mean 10,28 52,70 0,69 1,69 2,50 0,55 

Standard deviation 6,97 18,38 0,32 0,53 1,37 0,85 

Maximum 

30,6 

(Netherlands) 

87 

(Belgium) 

1,4 

(Belgium) 

2,9 

(Malta) 

7,9 

(Estonia) 

3,97 

(Luxembourg) 

Minimum 

1,3 

(Romania) 

10,0 

(Estonia) 

0,1 

(Greece) 

0,5 

(Greece) 

1,1 

(Netherlands) 

0,0 (Malta, Estonia, 

Croatia, Cyprus) 

Coefficient of 

variation 0,68 0,35 0,46 0,32 0,55 1,54 

Source: own elaboration based on EUROSTAT data. Retrieved from: https://ec.europa.eu/eurostat/data/ 3 
database, 02.01.2025. 4 

All features are stimulants, where low values are undesirable from the perspective of the 5 

analysed phenomenon. To achieve the research objective, the taxonomic linear ordering method 6 

was used, taxonomic classification (Hellwig, 1968). Diagnostic variables X1-X6 constituted 7 

the classification space, representing a set of characteristics defining the elements of the studied 8 

objects (i.e., EU countries). Based on these, a synthetic taxonomic indicator aggregating all 9 

diagnostic variables was constructed. 10 

The first step involved normalizing the variables using the zero-unitarization method (Kijek, 11 

2013; Kukuła, 2000): 12 

For stimulants:  13 

     (2) 14 

For destimulants:  15 

     (3) 16 

where: 17 

 - normalized value of the k-th feature in the i-th object at time t (t = 1, 2, ..., T), 18 

 - original value of the k-th feature in the i-th object at time t. 19 

 20 

It is worth noting that the indicator values range from <0;1>, with values closer to one 21 

indicating higher levels of the analyzed feature. 22 

Next, a non-referential method with a fixed weighting system was selected for constructing 23 

synthetic metrics, influenced by the previously applied normalization method. Synthetic 24 

taxonomic indices were constructed as follows: 25 

     (4) 26 
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Based on the synthetic index values, the analysed countries were classified into four groups 1 

based on their level of circular economy development. Group I included countries with the 2 

highest levels, while Group IV had the lowest. The class ranges were determined using  3 

left-closed intervals: Group I: Av + S(x), Group II: Av, Group III: Av-S(x), Group IV: 0 (where 4 

Av is the arithmetic mean, S(x) is the standard deviation). 5 

4. Research Results 6 

The highest synthetic index of circular economy development (CE_INDEX) was recorded 7 

in Luxembourg (Tab. 2). This was influenced by the highest number of patents related to 8 

recycling and secondary raw materials per million inhabitants in the EU, as well as relatively 9 

high values for the recycling rate of waste (excluding major mineral waste) and the share of 10 

private investments in CE sectors in GDP. Belgium ranked second, characterized by the highest 11 

recycling rate and the highest share of private investments in circular economy sectors in GDP. 12 

Italy ranked third in the CE development ranking, with relatively high indicators for the share 13 

of gross value added from CE sectors in GDP and waste recycling. The lowest synthetic index 14 

value was recorded in Greece, followed by Romania and Bulgaria. Greece had the lowest levels 15 

of private investments in CE-related sectors in GDP and the share of gross value added from 16 

CE sectors in GDP among the analysed countries. Romania had the lowest circular material use 17 

rate. 18 

Table 2. 19 
Circular economy development levels in EU countries 20 

European 

Union 

countries 

Diagnostic variables Synthetic index of circular 

economy development 

(CE_INDEX) 

Country 

ranking 

position 
X1 X2 X3 X4 X5 X6 

Luxembourg 0,304 0,792 0,692 0,250 0,456 1,000 0,582 1 

Belgium 0,628 1,000 1,000 0,500 0,015 0,121 0,544 2 

Italy 0,666 0,805 0,462 0,833 0,132 0,091 0,498 3 

Austria 0,444 0,688 1,000 0,625 0,044 0,184 0,497 4 

Netherlands 1,000 0,831 0,692 0,208 0,000 0,191 0,487 5 

Malta 0,631 0,195 0,769 1,000 0,235 0,000 0,472 6 

Estonia 0,573 0,000 0,462 0,583 1,000 0,000 0,436 7 

Lithuania 0,089 0,805 0,538 0,542 0,456 0,136 0,428 8 

Germany 0,430 0,584 0,615 0,708 0,088 0,139 0,427 9 

Croatia 0,167 0,649 0,462 0,708 0,412 0,000 0,400 10 

Denmark 0,266 0,688 0,615 0,542 0,029 0,123 0,377 11 

France 0,556 0,481 0,538 0,458 0,103 0,101 0,373 12 

Latvia 0,126 0,779 0,462 0,417 0,368 0,065 0,369 13 

Poland 0,212 0,545 0,462 0,542 0,176 0,116 0,342 14 

Ireland 0,034 0,403 0,385 1,000 0,029 0,194 0,341 15 

Czechia 0,392 0,636 0,231 0,375 0,221 0,169 0,337 16 

Slovenia 0,256 0,909 0,077 0,417 0,235 0,121 0,336 17 

Slovakia 0,317 0,649 0,308 0,292 0,235 0,169 0,328 18 
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Cont. table 2. 1 
Hungary 0,157 0,571 0,462 0,500 0,176 0,078 0,324 19 

Spain 0,246 0,494 0,308 0,583 0,132 0,113 0,313 20 

Finland 0,038 0,390 0,154 0,375 0,059 0,683 0,283 21 

Portugal 0,051 0,377 0,538 0,417 0,176 0,134 0,282 22 

Sweden 0,294 0,519 0,231 0,375 0,059 0,116 0,266 23 

Cyprus 0,140 0,442 0,077 0,458 0,250 0,000 0,228 24 

Bulgaria 0,123 0,169 0,385 0,417 0,235 0,018 0,224 25 

Romania 0,000 0,351 0,308 0,208 0,176 0,065 0,185 26 

Greece 0,133 0,221 0,000 0,000 0,059 0,013 0,071 27 

Source: own elaboration based on EUROSTAT data. Retrieved from: https://ec.europa.eu/eurostat/data/ 2 
database, 02.01.2025. 3 

In the next step, the countries under study were classified into one of four groups based on 4 

their level of circular economy development, with Group I consisting of countries with the 5 

highest level of the synthetic index of circular economy development (CE_INDEX), and Group 6 

IV consisting of countries with the lowest level. A total of five countries were classified into 7 

the first group, which had the highest level of circular economy development: Luxembourg, 8 

Belgium, Italy, Austria, and the Netherlands (Tab. 3). The second group included: Malta, 9 

Estonia, Germany, Lithuania, Croatia, Denmark, France, and Latvia. The third group 10 

comprised: Poland, Ireland, Czechia, Slovenia, Slovakia, Hungary, Spain, Finland, Portugal, 11 

and Sweden. The lowest values of the studied indicator were recorded in Cyprus, Bulgaria, 12 

Romania, and Greece. Therefore, it can be concluded that these countries exhibited a relatively 13 

low level of circular economy development. 14 

Table 3. 15 
Classification of EU countries based on the value of the synthetic index of circular economy 16 

development (CE_INDEX) 17 

Group 

Number of countries 

in the group  Level of measurement Countries 

I 5 

equal to and greater than 

0.474 

Luxembourg, Belgium, Italy, Austria, 

Netherlands 

II 8 from 0.361 to 0.473 

Malta, Estonia, Lithuania, Germany, Croatia, 

Denmark, France, Latvia 

III 10 from 0,248 to 0,360 

Poland, Ireland, Czechia, Slovenia, Slovakia, 

Hungary, Spain, Finland, Portugal, Sweden 

IV 4 less than 0.248 Cyprus, Bulgaria, Romania, Greece 

Source: own elaboration based on EUROSTAT data. Retrieved from: https://ec.europa.eu/eurostat/data/ 18 
database, 02.01.2025. 19 

5. Discussion 20 

Circular economy offers a solution to overcome the current production and consumption 21 

model based on continuous resource use growth. Circular economy systems allow for the 22 

longest possible retention of the value of products, materials, and resources in the economy, 23 

enabling the repeated use of products to preserve their added value and eliminate waste, 24 
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contributing to the achievement of the Sustainable Development Goals (Roleders et al., 2022). 1 

Some authors argue that circular economy is one of the elements of the concept of sustainable 2 

development (Grzymala, 2023). Others emphasize that the terms circular economy and 3 

sustainable development are not identical, but there are various relationships between them 4 

(Geissdoerfer et al., 2017). According to other authors, CE goes beyond sustainable 5 

development by preventing resource extraction, production, and disposal, making products 6 

durable, reusable, repairable, and renewable, as well as utilizing recyclable materials (Raja 7 

Kamal, Singha, 2023). In another approach, circular economy is seen as a management model 8 

in the paradigm of sustainable development (Skawińska, Zalewski, 2018).  9 

Given the importance of circular economy in the context of sustainable development, many 10 

authors have undertaken the study of CE, including the challenges for its development. 11 

Literature identifies studies on drivers and barriers to the adoption of circular economy based 12 

on a systematic literature review (Pasqualotto et al., 2023). The study identified ten categories 13 

of driving factors and barriers: environmental, supply chain, economic, informational, legal, 14 

market, organizational, public, social, and technological. These categories largely align with 15 

those identified in this study, with some of them being part of broader categories mentioned 16 

here (e.g., legal and public conditions are part of political conditions, while supply chain and 17 

organizational factors are part of economic conditions). The environmental aspect - mentioned 18 

in the aforementioned study as related to sustainable development, resource shortage, waste 19 

management, and recycling - is difficult to classify as drivers or barriers to implementing CE. 20 

It seems to be more of a characteristic of CE and the reasons and goals for its implementation. 21 

A study on the conditions for the transition to circular economy in the pharmaceutical 22 

industry identified obstacles to CE implementation, such as technology, finance, return on 23 

investment, regulations, stakeholder management, and corporate strategy (Kharat et al., 2025). 24 

In this industry, challenges related to reverse logistics were particularly significant due to the 25 

toxicity of the products. In another study, interviews with managers of small and medium-sized 26 

Swiss enterprises identified four external barriers to implementing CE: technology, market, 27 

legislation, and society and consumers (Takacs et al., 2022), which correspond to the conditions 28 

identified in this study. Similar results were obtained by Grafström (2025), who identified four 29 

main barriers to the implementation of circular economy: economic, technological, social,  30 

and institutional/regulatory. 31 

In the context of transforming economies toward a circular economy, monitoring and 32 

measuring the achievement of its goals is of great importance. The literature does not agree on 33 

a single, universally accepted set of indicators for conducting this measurement. A review of 34 

various approaches to monitoring and assessing the level of CE development was presented by 35 

Mazur-Wierzbicka (2021). Some authors suggest that the transition to CE is slower in Central 36 

and Eastern European countries and Southern Europe than in Western European countries 37 

(D’Adamo et al., 2024; Mazur-Wierzbicka, 2021). 38 
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This article proposes a synthetic index to assess the level of circular economy development 1 

in EU countries. The obtained research results are difficult to directly compare with the findings 2 

of other authors due to the diversity of methodological approaches. One study showed that the 3 

choice of research method - even with the same set of indicators to assess CE development -4 

significantly influences the diversity of results (D’Adamo et al., 2024). The study analysed two 5 

scenarios using the same set of variables. In the baseline scenario, each indicator was assigned 6 

a weight, while in the alternative scenario, all indicators were given equal importance.  7 

In both scenarios, Belgium was the leader (the country ranked second in this study in the 8 

ranking of EU countries in terms of CE development level). In the baseline scenario, Italy, 9 

France, and Latvia followed, while in the alternative scenario, the Netherlands ranked second, 10 

ahead of Italy. It is worth noting that only two of the 27 countries held the same position in both 11 

scenarios, and at the bottom of the ranking in the baseline scenario were Cyprus, Malta,  12 

and Luxembourg. In another study, the five best countries in terms of CE efficiency were:  13 

the Netherlands, Luxembourg, Belgium, France, and Germany (Candan et al., 2022). Another 14 

study divided EU countries into three groups based on CE development level. The highest level 15 

was represented by Germany, the Netherlands, France, and Italy, while Belgium, Denmark, 16 

Poland, Spain, Luxembourg, and Austria were at the medium level (Gedvilaitė et al., 2024). 17 

6. Conclusions 18 

This study identified, based on literature reviews, the current challenges and conditions for 19 

the development of circular economy, whose overcoming will enable the transformation of the 20 

linear economy into a circular economy. These challenges are of an economic, social, 21 

technological, and political nature. Among the economic conditions, important roles are played 22 

by access to financing sources, high initial investment costs, the cost of acquiring and 23 

implementing modern technologies, as well as the need for changes in business models.  24 

The transition to CE requires a radical change in the way products are produced and consumed, 25 

focusing on durability, modernization potential, repairability, and reuse. Social conditions are 26 

significant, including promoting pro-environmental behaviors in society and shaping consumer 27 

awareness regarding circular products, which will contribute to increased demand for such 28 

products. Among technological conditions, digital technologies are a key factor enabling the 29 

development of the circular economy, providing tools for the digitalization of many operations 30 

and processes. This study identified the main digital technologies used in the transition from 31 

circular economy to smart circular economy and discussed their role in this process. Among 32 

political conditions, collaboration between European, national, regional, and local policies 33 

aimed at promoting consumer eco-preferences and supporting circular entrepreneurs is crucial. 34 

Effective implementation of CE principles often requires political support, appropriate and 35 
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clear regulatory frameworks, and economic incentives for companies adopting business models 1 

characteristic of the circular economy (e.g., tax breaks, subsidies, or streamlining administrative 2 

procedures for financing). It is important to emphasize that these conditions are universal; 3 

however, certain specific features may exist regarding particular sectors or countries. 4 

In the empirical part of the study, a synthetic index for assessing the level of circular 5 

economy development in EU countries was proposed. It was shown that Luxembourg had the 6 

highest level of the studied indicator, followed by Belgium, Italy, Austria, and the Netherlands. 7 

A relatively low level of circular economy development was observed in Greece, as well as in 8 

Romania, Bulgaria, and Cyprus. This indicates significant spatial differentiation in the level of 9 

circular economy development in EU countries. The transformation of the EU economy 10 

towards greater circularity will only be possible after overcoming the challenges and conditions 11 

identified in this study. 12 

In light of the research results, several key actions can be identified to further develop the 13 

circular economy: 14 

- Support for circular enterprises, including easing bureaucratic barriers to access to 15 

financing, financial incentives for circular businesses, projects and programs supporting 16 

digitization processes in enterprises, developing clear legal frameworks for circular 17 

businesses, and providing expert support for circular processes. 18 

- Stimulating demand for products and services from circular enterprises, including 19 

building consumer trust in businesses adopting circular practices, raising consumer 20 

awareness through education and training, promoting pro-environmental behaviours, 21 

and promoting green public procurement. 22 

- Expanding ICT infrastructure to enable widespread use of digital technologies in 23 

business activities and public services related to circular economy. Investments in 24 

broadband internet, sharing platforms, and data management systems are crucial for 25 

supporting innovative solutions in CE. 26 

- Strengthening communication and coordination between ICT entrepreneurship and 27 

other key sectors for implementing circular processes (e.g., waste management and 28 

resource recovery). This will enhance the effectiveness of circular economy initiatives 29 

and accelerate their implementation. 30 

- Supporting local initiatives through financing and advisory services to help develop 31 

innovative circular projects, such as circular supplies. 32 

- Encouraging cross-sector collaboration by creating platforms for knowledge and 33 

experience exchange between local governments, NGOs, the business sector, and local 34 

communities. This approach enables sharing best practices and implementing proven 35 

circular economy solutions. 36 

  37 
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During the research, problems with the availability of statistical data in public statistics on 1 

circular economy at the country level in the EU were identified, which was a limitation in this 2 

study. Future research directions may include the analysis and assessment of the spatial 3 

differentiation of circular economy development levels within individual countries. 4 
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