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Abstract. The circular economy is the successor to the current model of the linear economy. Its basic principle is the environmentally 
acceptable use of resources. At present, it can be understood as an intensively developing megatrend of the business environment. It can be 
assumed that the competitiveness of companies in the future will be highly dependent on how companies will be able to implement the 
principles of the circular economy. The article is focused on the analysis of the use of activities of the circular economy in the conditions of 
small and medium enterprises in Slovakia and on the willingness to finance these activities from the turnover of the company. Based on the 
conducted questionnaire survey, it was confirmed that smaller companies implement activities of the circular economy more slowly and 
their willingness to finance these activities is lower compared to larger companies. It can also be stated that if smaller companies carry out 
activities of the circular economy, these are mostly cost-free or low-cost activities. As the size of the company increases, so does the level 
of company involvement in the circular economy. The results achieved are similar in several areas to those of the Eurobarometer 2016. It 
may therefore appear that, despite the various activities of economic policy makers, there has been no shift in this area. However, it should 
be taken into account that our questionnaire survey was conducted during the Covid 19 virus pandemic, which has a significant impact on 
the business environment, business decision-making processes. 
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1. Introduction  
 
We are experiencing the civilizational transformation that humanity has experienced in its history, for example 
during the agricultural and industrial revolution. After the Industrial Revolution, humanity began to remain a non-
renewable resource, and the results of this activity are waste that is largely not biodegenerable. Science and 
technology have so far focused on the production side. However, humanity is currently hitting the boundaries of 
the ecosystem, affecting climate change, irreversibly contaminating various parts of the environment, and the 
reserves of some natural resources are almost empty. As a solution to this problem, it offers a circular economy, 
which represents a new look at the current model of the linear economy. This is characterized by the high 
consumption of non-renewable resources. It is already clear that the principles of the circular economy will 
fundamentally affect the basic attributes of business in the future, and every business will have to adapt to the new 
model of the economy. At the same time, several studies have shown that large companies have greater 
opportunities to implement business models based on the circular economy. The application of the principles of 
the circular economy in small and medium-sized enterprises requires the overcoming of many barriers. The 
circular economy will become a megatrend in the global business environment that cannot be ignored. It will be 
important for the development of business competitiveness that this megatrend becomes an opportunity for 
businesses, otherwise, the effects of this change on businesses may, unfortunately, be very unfavorable. 
  
2. Theoretical backround         
    
The growth of industrial production, electricity and heat production, mining, agricultural activities associated with 
population growth and caused by increased demands on housing, transport, consumption, and related 
infrastructure, causes an increase in demands on natural resources, as well as an increasing impact on the quality 
of life environment. This influence no longer has the character of a local effect on the area around the place of its 
origin, but it is increasingly manifested in a global perspective. Since the beginning of the industrial revolution in 
the 19th century, environmental pollution has intensified and become a global problem. Mankind can see the 
consequences in the deterioration of the quality of water, air, soil but also various ecosystems. At the same time, 
environmental pollution is directly linked to human health and welfare (Guštafíková et al., 2019). This influence 
no longer has the character of a local effect on the area around the place of its origin, but it is increasingly 
manifested in a global perspective. The solution to this problem is the circular economy, the concept of which was 
first introduced by the British environmental economists David W. Pearce and Kerry R. Turner in 1989 (Pearce & 
Turner, 1990). The circular economy is the successor to the current model of a linear economy, dependent on the 
high consumption of non-renewable resources. The linear economy is economically, ecologically, and socially 
unsustainable in the long run (Goyal et al., 2018), does not meet the needs of today's society, and cannot 
sufficiently reflect the solution of the problems outlined above. The circular economy promotes more appropriate 
and environmentally sound use of resources (Kirchherr et al., 2017). Generally speaking, recirculation of 
resources in the circular economy comes from a cycle of taking, transforming, using, and returning. Industries 
take resources from the environment and transform them into services and products. These are then distributed 
and used by consumers or other businesses as part of other products. Despite the importance of the concept of 
circular economy, research in this area is insufficient and the effects of the circular economy on business and 
society need to be examined in more detail (Korhonen et al., 2018). As there is a presumption that future 
economic growth cannot be secured in an extensive way, it is essential to use resources in a much more 
sustainable and efficient way. Only in this case will we be able to talk about sustainable growth. In 2015, United 
Nations members adopted a document entitled Agenda 2030 for Sustainable Development. This document was a 
response to the efforts of the world community and economic policy makers to address these issues. The Agenda 
2030 includes 17 targets, with an emphasis on sustainable consumption and production processes that alleviate the 
problems of scarcity of natural resources. In addition to the UN, in 2015 it adopted the European Union Action 
Plan for the Circular Economy in this area. Emphasis is placed on measures throughout the product life cycle. 
(Guštafíková et al., 2019). 
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It is already clear that the principles of the circular economy will fundamentally affect the basic attributes of 
business in the future, and every business will have to adapt to the new model of economic functioning. Several 
studies state that large companies have more opportunities to implement business models based on the circular 
economy (Araujo Galvão et al., 2018). On the contrary, the application of the principles of the circular economy 
in small and medium-sized enterprises requires the overcoming of many obstacles (Cassells & Lewis, 2011). Most 
studies suggest that SMEs do not adopt and implement circular economy principles due to high capital costs 
(Urbinati et al., 2017), long payback periods, or high resource efficiency costs (Álvarez Jaramillo et al., 2019; 
Ormazabal et al., 2018). SMEs tend to have difficulty solving environmental problems because they see only 
economic costs and do not perceive the relationship between environmental practices and profits (Biondi et al., 
2002). According to the European Commission, up to a third of SMEs say they struggle with complex 
administrative and legal procedures when seeking to use resources more efficiently. As awareness of climate risks 
and other environmental issues and consumer preferences change, this transformation towards sustainable 
business practices is a key aspect for the continued competitiveness and growth of small and medium-sized 
enterprises (European commission, 2020). Businesses need to consider how to implement the principles of 
circularity in their operation and what business model strategies to use if they want to move to a circular economy 
model (Bocken et al., 2016; Silva et al., 2019). To this end, companies need to find new partners for cooperation 
and rethink the value they offer to stakeholders. For companies to solve this problem, it is necessary to use 
innovative tools and processes that will help companies on their way to new business models (Antikainen et al., 
2017; Liu, 2018; Lüdeke-Freund et al., 2019). Eco-innovation strategies are therefore important for the 
development of a company's business model, and the company should be able to invest in innovation in products, 
processes, and organizational structures (Barbieri & Santos, 2020). Circular economics or circular business 
models can solve this problem and provide an economic response to environmental practices by helping 
companies create value through value-added logic designed to increase resource efficiency. The integration of the 
system of the circular economy into business activities thus brings several benefits associated with new business 
models, marketing, corporate culture. From a marketing point of view, the circular economy is considered a new 
business model that should lead to more sustainable development and a harmonious society (Ch’ng et al., 2021). 
Companies cannot cope with barriers in implementing the principles of the circular economy (Pacheco et al., 
2017). Therefore, how macro-level support will be provided, especially to SMEs, will play a key role in 
overcoming these obstacles (Heyes et al., 2018). In addition to encouraging SMEs to become involved in 
environmental practices, environmental legislation also plays an important role (Hoogendoorn et al., 2015). At the 
same time, it is essential that legislative and support initiatives are coordinated at the European Union level (Bassi 
& Dias, 2019). 
 
 
3. Research objective and methodology 
 
The main goal of the article is to estimate the current status of implementation of the circular economy in small 
and medium-sized enterprises in Slovakia and to identify the extent to which small and medium-sized enterprises 
finance the activities of the circular economy from their turnover. We obtained the necessary data from primary 
and secondary sources. The basis of the research was mainly the scientific literature. Current secondary data will 
allow us to theoretically define and practically formulate the initial state of the researched issues. We obtained 
primary data through a questionnaire survey. After compiling the first design of the questionnaire, we carried out 
pilot testing on a sample of 6 companies. Based on the achieved results, we slightly modified the final form of the 
questionnaire. The questionnaire survey was conducted in Slovakia from January to March 2021 in electronic 
form. The respondents, in this case, were small and medium-sized enterprises. The questions of the questionnaire 
were focused on various areas of business, while one part also dealt with circular economics. After completing the 
questionnaire survey, we checked the data obtained. We did not use data from incorrectly and incompletely 
completed questionnaires. Finally, we used data for 169 companies. The basic characteristic based on which we 
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will segment companies will be their size. Size categorization is based on the European Commission 
Recommendation 2003/361/EC (Commission, 2020), which divides companies by size into micro, small, 
medium, and large. The division in our case was made only based on the number of employees of the company. 
Table 1 below shows the representation of individual types of enterprises in the sample. 

 
Table 1. Characteristics of the sample 

 
 Frequency Valid 

Percent 
Cumulative 

Percent 

 micro 92 54.40 54.40 
small 51 30.20 84.60 
medium 26 15.40 100.00 
total 169 100,00  

 
Source: own processing based on questionnaire survey 

 

Based on the stated goal of our article, we determined the dependence between the size of the company and the 
number of activities related to the circular economy that companies perform. The second test was aimed at 
examining the relationship between the size of the company and the willingness to finance activities related to the 
circular economy. All questions used were designed for comparison based on the Flash Eurobarometer 441: 
European SMEs and the Circular Economy (European Union, 2016). In the case of the question concerning the 
degree of involvement of companies in the circular economy, the representatives of companies indicated the 
selected activities that they carry out. These were the following activities 

• Re-plan of the way water is used to minimise usage and maximise re-usage  
• Use of renewable energy  
• Re-plan energy usage to minimise consumption 
• Minimise waste by recycling or reusing waste or selling it to another company 
• Redesign products and services to minimise the use of materials or use recycled materials 

 
Based on how many activities the companies identified, we divided the companies into 3 groups. The first group 
consisted of companies that did not carry out any of the above activities. The second group consisted of 
companies that carried out one or two activities. And the third group consisted of companies that implemented 3 
to 5 of these activities. The second issue through which we conducted testing was related to the willingness of 
companies to finance activities related to the circular economy. We investigated how much of their turnover 
micro, small and medium-sized enterprises would be willing to finance the activities of the circular economy. We 
divided the companies into four groups. The first group consisted of companies that were not at all willing to 
finance activities related to the circular economy. Other groups of companies were divided into the range of 1% to 
5% of turnover, 6% to 10% of turnover, and finally 11% and more of turnover. In the field of theoretical research, 
the obligatory method will be the reception of knowledge from available sources through content - causal 
analysis. The basis of the theoretical elaboration of the solved problem will be a critical analysis, comparison, 
summarization, and synthesis of the obtained opinions and findings. Using the induction and deduction of the 
basic terminological apparatus, we will contribute to the generalization of the acquired knowledge and formulate 
our own opinions. In the analysis of primary data, we will use selected mathematical-statistical methods related to 
the verification of hypotheses. In our case, we will examine the relationships between the two nominal variables. 
The dependence of two nominal variables is also called contingency and the basis for its determination is the chi-
square test of independence (Řezanková, 2017). We assume that if the two characters are independent, then the 
distribution of frequencies in the PivotTable is proportional to the row and column marginal frequencies. These 
numbers are called expected. If we denote the relative abundance in the base set as πij, then we write the null 
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hypothesis of independence in the form H0: πij = πij, 0, where πij, 0 is the relative abundance expected in the case 
of independence, given by the relation πij, 0 = πi + πj. We test this null hypothesis against the hypothesis H1: πij 
≠ πij, 0 for at least one pair i, j (i ≠ j). Pearson's chi-square statistic can be used as a test criterion, which is 
expressed as follows: 

 

 
 

The chi-square statistic takes values from the interval  where . Assuming the null 
hypothesis, this random variable has an approximate chi-square distribution with (R-1) (S-1) degrees of freedom, 
i.e,  Therefore, we compare the calculated value of the mentioned test criterion  with the 
quantile , where α is the selected level of significance. If so, we 
reject the null hypothesis of independence. Otherwise, this null hypothesis cannot be rejected. Rejection of the 
null hypothesis means that the difference between actual and expected frequencies is so large that it cannot be 
merely random, i.e., there is a relationship between nominal variables (Rimarčík, 2007). The use of this test 
presupposes that the expected abundances in the individual fields do not fall below 5 in at least 80% of the fields, 
and in the other fields at least 1 value (the literature differs in these requirements). If these assumptions are not 
met, we use exact tests (e.g., Fisher's exact test). To determine the degree of dependence between two qualitative 
features, the values of which are arranged in the contingency table r x s, the contingency coefficient C is used, 
which is defined as follows: 
 

 
 
where χ2 is Pearson's test statistic and , 
 

The closer the value of the coefficient C is to zero, the greater the degree of independence between the qualitative 
features. Another measure of the dependence between the qualitative features is the Cramer's V coefficient. If the 
results of the sample survey are arranged in a contingency table of type r x s, then Cramer's V is defined as 
follows: 

 

 
 
where χ2 is Pearson's test statistic and , 

 
The closer the value of the coefficient V approaches zero, the greater the degree of independence between the 
qualitative features. The degree of association between two binary variables can also be expressed through the Phi 
coefficient (Rimarčík, 2007). When interpreting the contingency coefficient in our research, the scale introduced 
by Cohen for the correlation coefficient can be used, according to which the correlation less than 0.1 is trivial, 
0.1–0.3 small, 0.3–0.5 medium and above 0, 5 is large. 
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3. Results and discussion 
 
To achieve the goal stated in the previous chapter, we divided the experimental chapter into two parts. In the first 
part, we present the characteristics of the economy of the Slovak Republic. This is necessary as we assume that 
the performance level of the economy, the state of the business environment, the support of innovation have an 
important impact on the implementation of the circular economy in companies. In the second part, we analyze the 
results of a questionnaire survey using basic scientific methods and selected mathematical and statistical methods, 
which we specified in more detail in the chapter materials and methods. 

 
Realities of the Slovak economy concerning the transition to a circular economy 
 
The biggest challenge of Slovakia's economic policy is solutions that align consolidation goals with the goals of 
growth, employment, and quality of life (Guštafíková & Lieskovská, 2016). The Slovak Republic is a small, 
highly open economy. Small and medium-sized enterprises employ almost 75% of the workforce and contribute 
more than 50% to gross output and value-added. However, the Slovak economy is dependent on the economic 
results of large multinational companies operating in export-oriented industries. In the long run, Slovakia is one of 
the industrialized countries with a strong production base. Industrial production is a key sector of the economy. 
The industry contributes the most to the creation of gross value added. The second most significant contributors to 
gross value added are the common wholesale and retail sector, motor vehicle repair, transport and storage, 
accommodation, and food services (Beresecká & Hudáková, 2018). About 15% together represent public 
administration, defense, compulsory social security, education, social services, and health. In recent years, the 
construction sector accounts for about 10% of total gross value added. The decline of agriculture is related to the 
liberalization of the domestic market in favor of foreign retail chains. In addition to the dominance of the industry, 
another characteristic feature of the Slovak economy is the high openness. Heavy industries also dominate the 
structure of exports. The commodity structure of exports and imports has a very similar composition, which 
indicates a high involvement in international trade and also a high share of intra-industry trade. 
 
Among other tools (Gruenbichler et al., 2021), research, development, and innovation (Stacho & Stachová, 2016; 
Urbaníková et al., 2020) are keys to long-term sustainable economic growth but increasing competitiveness but 
the development of the circular economy. Slovakia lags far behind the EU average in terms of innovation 
performance and R&D funding (Sojková et al., 2015). The low quality and underestimated importance of the 
scientific base hinder the creation of a functioning research and innovation environment. Cooperation between 
academia, research, and business remains insufficient. Slovak small and medium-sized enterprises are 
characterized by the fact that they mostly use basic technologies that they buy from other companies, their own 
innovative activities are rare in these companies. On the contrary, large foreign corporations often carry out their 
own research and development, their innovative performance is at several times higher levels. As research and 
development departments are mostly retained by foreign companies in their home countries, these companies are 
important for Slovak small and medium-sized enterprises, especially in the transfer of technology and know-how 
(Hudáková et al., 2020). Businesses can only increase their productivity, profits, and market position by 
implementing innovations. The area of research, development, and innovation in Slovakia has long been 
insufficiently supported. The structure of expenditure on research and development is dominated by public 
resources. 

 
Results of a questionnaire survey focused on selected issues of circular economy in SMEs 
 
Following the set goal, in the second part of the experimental chapter, we focused on testing two assumptions. 
The first assumption is that for smaller companies, the transition to the conditions of the circular economy is 
slower. We investigated this by examining the relationship between the size of the company and the number of 
defined activities related to the transition to a circular economy (see the chapter on materials and methods). 
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Subsequently, we tested the validity of the second assumption, namely what part of their turnover they are willing 
to invest in the form of costs in activities related to the circular economy. Table 2 shows the results of testing the 
dependence of two nominal variables - the size of the enterprise and the intensity of involvement in the circular 
economy through defined activities. Using Fisher's exact test, we tested a null hypothesis that expresses the 
independence of variables. Thus, the null hypothesis assumes that the intensity of the transition of enterprises to 
the circular economy has no relation to the size categories of enterprises. Based on the test results, we reject the 
null hypothesis as the p-value is less than 0.01. We state that the size of the company has an impact on the 
intensity of the company's involvement in the circular economy. Based on the calculated values of the statistics in 
Table 3, it can also be stated that there is a moderate dependence between the variables. 
 

Table 2. Results of testing the dependence of the size of the company and the number of activities of the circular economy 

 Value Exact Sig. (2-sided) 
Pearson Chi-Square 24.922 .000 
Likelihood Ratio 22.791 .000 
Fisher's Exact Test 21.535 .000 

 
Source: own processing 

 
Table 3. Results of testing the strength of dependence between the examined variables 

 Value Approximate 
Significance 

Exact 
Significance 

Phi .384 .000 .000 
Cramer's V .272 .000 .000 
Contingency 
Coefficient .358 .000 .000 

 
Source: own processing 

Figure 1 shows a graph that shows how the size categories of enterprises are involved in the circular economy, 
based on the number of selected activities related to the circular economy that enterprises carry out. It is clear 
from the graph that with the increasing size of the company, the representation of companies that carry out a 
larger number of activities of the circular economy also increases. Based on the number of activities of the 
circular economy, we can assess the extent to which companies have a circular economy implemented. It is 
interesting to note that up to 26% of micro-enterprises do not carry out any activities related to the circular 
economy. These companies also do not carry out basic activities such as waste separation or water and energy-
saving measures. As many as 90% of all micro-enterprises implemented a maximum of 2 activities of the circular 
economy, while it is also important to find out that these are mostly cost-free or low-cost activities. The 
implementation of activities related to the circular economy was slightly higher for small businesses. Only about 
11% of these companies did not carry out any of these activities. For medium-sized enterprises, a much higher 
level of involvement in the circular economy can be observed, as evidenced by the fact that up to 46.1% of these 
enterprises carry out 3 to 5 activities related to the circular economy. 
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Figure 1. Numbers of circular economy activities in size categories of enterprises 

Source: own processing 

Second, we examined the relationship between the size of the company and the willingness to finance the 
activities of the circular economy through part of the company's turnover. Table 4 shows the results of testing the 
dependence of two nominal variables - the size of the company and the relative part of the turnover, through 
which companies are willing to finance the activities of the circular economy. Using Fisher's exact test, we tested 
a null hypothesis that expresses the independence of variables. Thus, the null hypothesis assumes that the 
willingness to finance the activities of the circular economy has no relation to the size categories of enterprises. 
Based on the test results, we reject the null hypothesis as the p-value is less than 0.01.  

 
Table 4. Results of testing the dependence of the size of the company and the degree of financing of the activities of the circular economy 

from turnover 

 Value Exact Sig. (2-sided) 
Pearson Chi-Square 25.223 .000 
Likelihood Ratio 25.701 .000 
Fisher's Exact Test 25.467 .000 

 
Source: own processing 

Table 5. Results of testing the strength of dependence between the examined variables 

 Value Approximate 
Significance 

Exact 
Significance 

Phi .386 .000 .000 
Cramer's V .273 .000 .000 
Contingency 
Coefficient .360 .000 .000 

 
Source: own processing 

We state that the size of the company affects the willingness of the company to finance the activities of the 
circular economy through part of its turnover. Based on the calculated values of the statistics in Table 5, it can 
also be stated that there is a moderate dependence between the variables. The graph in Figure 2 documents how 
much of the turnover is the size categories of companies willing to finance the activities of the circular economy. 
From a quick look at the graph, it is clear that with the growing size of the company, the share of turnover with 
which companies are willing to finance the activities of the circular economy also increases. An important finding 
can be considered that up to 54.35% of micro-enterprises that were involved in our survey do not finance the 
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activities of the circular economy at all. At the same time, micro-enterprises make up almost 97% of all business 
entities in the Slovak economy. From the above, it is clear that if micro-enterprises carry out circular economy 
activities, they are probably activities that do not require any additional costs. Approximately 35.87% of micro-
enterprises spend 1 to 5% of their turnover on circular activities. In the case of medium-sized enterprises, the 
share of enterprises that are not willing to finance the activities of the circular economy or are willing to finance 
them with a maximum of five percent of turnover is declining. On the contrary, there is a growing representation 
of companies that spend most of their turnover on the activities of the circular economy. In the case of medium-
sized enterprises, the group of enterprises that is not at all willing to finance the activities of the circular economy 
is the smallest (26.92%). 

 

 
Figure 2. Percentage of turnover with which size groups of companies are willing to finance 

 the activities of the circular economy 

Source: own processing 

 
Conclusions 
 
Based on the achieved results, it can be stated that micro-enterprises, which are significantly predominant 
economic entities in the Slovak economy, are probably very little involved in the circular economy. If this group of 
companies carries out activities of the circular economy, these are mainly basic, cost-free, or low-cost activities. As 
the size of the company increases, so does the level of involvement in the circular economy. We found that almost 
half of the medium-sized companies involved in our survey carried out at least 3 activities of the circular economy. 
Based on the analysis of data obtained from the questionnaire survey, we found that 54.35% of micro-enterprises 
do not incur any costs for the activities of the circular economy. The achieved results are almost identical to the 
results of the Eurobarometer from 2016 (European Union, 2016), according to which 54% of micro-enterprises did 
not finance the activities of the circular economy at all. Based on the above, it may seem that, despite the various 
activities of economic policymakers, there has been no shift in this area. However, it is necessary to take into 
account that our questionnaire survey was conducted at the time of the Covid 19 virus pandemic, which has a 
significant impact on the business environment, business decision-making processes. Based on the performed 
analysis, we agree with the opinion that small and medium-sized enterprises usually have difficulty solving 
environmental problems, because they see only economic costs and do not perceive the relationship between 
environmental practices and profit (Biondi et al., 2002). Therefore, how macro-level support will be provided, 
especially for small and medium-sized enterprises, in overcoming the barriers to the implementation of the circular 
economy, will play a crucial role. In the case of Slovakia, the non-existence of a national strategy for the 
transformation of the Slovak economy into a circular economy, and thus uncoordinated action and the adoption of 
measures (Guštafíková et al., 2019) can be considered a problem in achieving this goal.      
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