Can Small and Medium-Sized Enterprises Drive the Circular
Economy? An Empirical Approach

Milica MLADENOVIC!
Mihajlo RABRENOVIC?
Sun¢ica STANKOVIC?
Safwan AL SALAIMEH*

Abstract

Lately, small and medium-sized enterprises have strived to find innovative
manufacturing methods that boost productivity, cut waste, and support their
competitiveness based on the environment. As a result, firms have been implementing
lean management and the circular production system, two well-known modern
operations management principles. The aim of the paper is to determine the effects of
selected factors on social reputation in production-oriented small and medium-sized
enterprises operating in Serbia. Causal relationships between selected factors were
assessed using path analysis. According to the research results, higher levels of lean
management cause higher levels of the circular production system. In addition, the
results showed that higher levels of both lean management and circular production
systems led to higher levels of zero-waste performance, value-based green
competitiveness and social reputation. The research confirms the importance of
implementing selected factors in order to improve the social reputation of small and
medium-sized enternrises..
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1. Introduction

In recent years, developed market economies have increasingly relied on
micro, small, and medium-sized enterprises (SMEs) and entrepreneurship, which
represent the most efficient segment of the economy. Given that small and medium-
sized enterprises, which are characterized by a high degree of flexibility and
adaptation to new market conditions (Pavlovi¢ et al., 2021), significantly contribute
to employment, competitiveness, and exports (Vuji¢i¢ et al., 2022), developed
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countries, and following their example, developing countries have systematically and
in an organized manner encouraged their development and successful functioning. In
Serbia, at the beginning of the 21st century, institutional reforms were implemented
that improved the business environment and led to significant progress in
establishing a support system for SMEs (Kostadinovi¢c & Stankovi¢, 2021).
However, in the case of production-oriented SMEs, their traditional business models
have been subject to serious criticism due to their negative environmental impacts
(Afum et al.,, 2020). Consequently, SMEs strive to introduce advanced green
technologies into their production processes to reduce waste, enhance efficiency, and
strengthen their environmental competitiveness (Agyabeng-Mensah et al., 2020).
Lean management and the circular production system have thus emerged as two
prominent approaches to modern operations management, increasingly adopted by
production-oriented SMEs with the aim of mitigating environmental risks, enhancing
competitiveness, and achieving broader social goals (Solaimani et al., 2019).

Each nation's transition from a linear to a circular economy is unique and
context-specific. This approach applies to every aspect of society and every area that,
in the context of the circular economy, needs to be founded on unambiguous
business principles. It is not limited to any one industry or region. The Manifesto for
a Resource-Efficient Europe document, released by the European Commission in
2017, makes it abundantly evident that the EU must move toward a circular economy
model in order to transition from a resource-efficient to a regenerative one in light of
the mounting pressure on natural resources and the environment. Serbia stands to
gain a competitive edge, enhance environmental preservation, and provide new
employment opportunities by implementing the circular economy. National policies
and market demands must be in line with the demands of global competitiveness. As
a result, when it comes to using the same model in the context of Serbia's adoption of
the principles of circular economy, there is no one model that fits all situations.
Enhancing the economic models and aligning business practices with the circular
economy's tenets in Serbia can have a substantial impact on boosting national firms'
competitiveness and resolving social and fiscal problems.

The need to interact with suppliers and customers, even if they are smaller
businesses, means that the entire value chain must embrace the values of circularity,
even though large companies are better organized when it comes to managing the
transition to the circular economy. The idea of the owner-manager and informal
contacts and communication procedures, among other SMEs' distinctive features,
encourage the adoption of informal sustainability practices, making the shift to
formalized and structured policies challenging in this setting (Gennari, 2023).
Accordingly, SMEs' approaches to sustainability and social responsibility, if any,
typically remain tacit or unspoken (Ormazabal et al., 2018). SMEs struggle to
transform sustainability-oriented practices into a consistent business strategy from a
circular perspective (Ormazabal et al., 2015; Gennari & Cassano, 2020).

After reviewing the relevant literature, the authors found that, as far as they
know, the relationship between lean management, circular production system, green
competitive value, zero-waste performance and social reputation is still not
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sufficiently clarified. Bearing in mind the above, the subject of the paper is the
potential for initiating a circular economy within SMEs. According to the subject, the
aim of the research is to determine the effects of selected factors (lean management,
circular production system, green competitiveness based on value, and zero-waste
performance) on the social reputation of production-oriented SMEs operating in
Serbia.

This study suggests that implementing lean management alone may not be
enough to improve zero-waste performance, give SMEs a competitive advantage in
the green market, and improve social reputation. To make sure that lean management
is successful in terms of improving zero-waste outcomes and strengthening green
value competitiveness, it is necessary to use a circular production system. This would
aid in impacting managers' behaviour, who could view the adoption of circular
concepts as an oversimplified strategy.

The paper is structured as follows: after the introduction, a review of the
relevant literature is presented. The subsequent section outlines the research
methodology, followed by the presentation and discussion of results. The paper
concludes with key findings, implications, limitations, and suggestions for future
research.

2. Literature Review

Together with the green and bioeconomy, the circular economy highlights
the need for a new economic model based on renewable resources and the benign
processes of biodiversity, fulfilling both the economic and social needs of people,
now and in the future (D’Amato & Korhonen, 2021). Previous research on
manufacturing companies and the environment in Serbia has shown that green
innovations can significantly contribute to business sustainability (Stevanovi¢ et
al.,, 2022; Jovanovi¢ et al., 2023; Stankovi¢ et al., 2023; Ravi¢ et al., 2023).
Stankovi¢ et al. (2024) emphasize the importance of each subsystem of the green
economy index (quality of the education system, economic aspects, political
system, society, and natural environment) for achieving sustainable development
goals. Small and medium-sized enterprises strive to adopt green solutions despite
the challenges they face during the transition to a circular economy, primarily
because they perceive a positive link between environmental protection and profit,
which in turn leads to increased competitiveness (Centore & Mazzeti, 2023).

However, unlike the green economy, which primarily focuses on the
application of green technological and social innovations, the circular economy
emphasizes minimizing and eliminating waste. In this sense, the circular economy,
within the broader context of sustainable development, represents one of the most
important sustainability tools, as it reduces or completely eliminates waste through
the automation of production processes and the redesign of economic systems.
According to Murray et al. (2017), the United Nations’ 17 Sustainable
Development Goals recognize that the circular economy concept has the potential
to contribute to sustainable development. The idea emerged in response to the
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crises of climate change and biodiversity, in which the industrial sector has played
a significant role, as well as the growing demand for societal and economic
advancement without jeopardizing the security of natural resource supply.

As one of the key forces driving the societal shift toward minimizing the
use of natural resources, the circular economy has evolved in the industrial
production sector from a focus on individual products or services to a more
comprehensive production-systems approach (Bunea, 2021; Geissdoerfer et al.,
2017; Konietzko et al., 2020; Lindahl et al., 2023; Staicu, 2025). As a new
paradigm, the circular economy aims to reduce environmental problems in
production processes (Salibi et al., 2022). The transition from the traditional linear
economy to the circular economy requires changes in multiple areas. The primary
obstacle, as suggested by Velenturf et al. (2018), to achieving circularity is the lack
of integration and coordination of strategies, policies, and decisions made by
policymakers, which, according to Velenturf et al. (2019), can lead to missed
opportunities due to the inability to monitor economic progress and respond
appropriately and timely.

Three principles can be used to classify circular solutions, all of which
strive to minimize resource input and output (Petelin, 2024): closing, slowing, and
narrowing loops. The goal of the "slowing loops" principle is to maintain product
value for as long as possible. The "closing loops" principle aims to reduce system
output by generating value from resources previously considered waste. The
"narrowing loops" principle pertains to the efficient use and production of
resources. The circular economy model promotes adopting a comprehensive
perspective on production and entreprencurial activities that incorporates
environmental and stakeholder impacts into decision-making. Ghisellini et al.
(2024) note that the increasing use of environmental product certifications (e.g.,
ISO Environmental Labelling Type I, 11, III), environmental process certifications
(e.g., ISO 14001 or EMAS III), and corporate social responsibility certifications
(e.g., ISO 26001) reflects a broader vision that extends beyond traditional
economic boundaries. In recent years, SMEs and newly established businesses
have shown growing interest in these certification programs.

According to the resource-based view (Barney, 1991), a firm's
performance is determined by its capabilities and resources. The circular economy
primarily focuses on reusing existing materials, extending beyond the mere
production of "sustainable" products (Medaglia et al., 2024). A circular production
system is defined as a system intentionally designed to close the circulation of
materials, energy, or products, preferably in their original form, through multiple
life cycles (Asif, 2017; Rashid et al., 2020). This system comprises three
components: 1) business model, 2) product design, and 3) supply chain. Together,
these components support the development of the entire system, leveraging
information and communication technology infrastructure for data creation and
management (Rashid et al., 2020).

In recent decades, since Womack et al. (1990) published The Machine
That Changed the World, there has been a significant increase in research on lean
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management. According to Taj (2008), lean management represents a set of ideas
and strategies aimed at reducing waste in the production process and improving the
flow of activities that, from the consumer's perspective, enhance product value. On
the other hand, lean manufacturing, also known as lean production, is viewed as a
means of optimizing the production process by coordinating actions efficiently and
completing tasks without delay (Vasconcelos et al., 2019). Duarte and Cruz-
Machado (2017) emphasize that lean strategies focus on continuous improvement
and the elimination of all types of waste from the supply and production chain to
reduce costs, improve quality, and deliver value to customers. The application of
lean principles helps maximize value by minimizing waste (Nikoli¢ et al., 2023).
Many companies across various industries employ lean tools to improve
operational performance (Silva et al., 2022).

The concept of green competitiveness first emerged in the 1990s (Porter,
1990). Strict environmental regulations and rising awareness of environmental
protection can enhance market competitiveness through unique manufacturing
strategies, due to firm heterogeneity and information asymmetry. According to
Porter and Van der Linde (1991), achieving a green competitive advantage results
from an economic model that integrates sustainable development and
environmental protection. From 2008 to the present, green competitiveness has
grown in two main ways. First, it supports domestic climate and environmental
policies to ensure the sustainable competitiveness of trade-exposed industries,
many of which are already weakened by global economic slowdowns and long-
term trends in global competition. Second, it reflects international competition
among countries promoting clean energy policies and investments to create new
competitive opportunities (Fischer, 2011). A key indicator of industrial green
development is industrial green competitiveness, which provides a foundation for
national green development strategies. Sustainable development goals underpin
green competitiveness, enabling regions to increase social welfare and gain
competitive advantages by producing material and ecological wealth responsibly
and efficiently (Chygryn et al., 2021).

In 2000, the concept of zero-waste was introduced for industrial purposes,
aiming to achieve zero defects in manufacturing while addressing global warming.
Zero-waste initiatives tackle social and environmental issues holistically,
emphasizing fairness, resilience, and sustainable growth for all societal members.
According to Ghisellini et al. (2016), certain frameworks are applicable at the
macro level (e.g., regional and national), while others are designed for the meso
level (e.g., eco-industrial parks) or micro level (e.g., firms and consumers).
Globally, companies across industries - such as clothing and footwear (Jestratijevic
et al., 2022), tires (Araujo-Morera et al., 2021), fashion and textiles (Angelova et
al., 2023), and hospitality (Ioannidis et al., 2021), as well as consumers (Vinkoczi
et al., 2024), are increasingly adopting zero-waste principles. These practices aim
to reduce waste flows into the environment and ensure efficient use of materials,
energy, and water (Geng et al., 2013). According to Dinshav et al. (2006), zero-
waste practices represent a novel corporate strategy that reduces consumption,
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recovers resources from general waste streams, and incorporates a life cycle
perspective into product design. Zaman (2015) emphasizes that revising existing
systems of production, marketing, management, extraction, consumption, and
treatment has become necessary to achieve zero-waste objectives.

Maintaining a positive social reputation is imperative for organizations.
Reputation significantly influences the perceived value of an organization (Gotsi
and Wilson, 2001) or a product (Feldwick, 1996) and is linked to leadership
(Ammeter et al., 2002; Blass and Ferris, 2007) and managerial behavior (Ferris et
al., 1994). Rindova et al. (2006) argue that reputation is based on the perceptions of
others regarding an individual or group. Zinko et al. (2007) note that reputation
plays a critical role in hiring, promoting, and retaining employees. An
organization's ability to meet stakeholder and consumer needs is essential for
developing a positive reputation. Because reputation is shaped by stakeholder
perceptions, it represents an intangible asset. According to institutional theory, a
positive reputation enhances firm legitimacy (Baah et al., 2021).

The literature shows that research findings on the effects of lean
management and circular production systems on green competitiveness, zero-waste
performance, and social reputation are often divergent or contradictory. Afum et al.
(2022) reported a positive relationship, whereas Fahimnia et al. (2015) found a
negative one. Most studies indicate a positive association between lean
management and value-based green competitiveness (Agyabeng-Mensah et al.,
2020; Afum et al., 2021; Afum et al., 2022), zero-waste performance (Agyabeng-
Mensah et al., 2020; Afum et al., 2021; Afum et al., 2022; Nadeem et al., 2019),
and social reputation (Afum et al., 2022; Baliga et al., 2019; Chavez et al., 2022).
However, Carvalho et al. (2017) indicate that lean management is not a significant
determinant of waste-free performance. In contrast, research highlights a positive
connection between the circular production system and value-based green
competitiveness (Afum et al., 2021; Afum et al., 2022; Jonker et al., 2017), zero-
waste performance (Afum et al., 2022; Schmitt et al., 2021), and social reputation
(Afum et al., 2022; Moktadir et al., 2020).

3. Research Methodology
3.1 Research Model
Figure 1 shows the initial research model, which covers the assumed

relationships between the research variables. The model was designed according to the
methodology suggested by Afum et al. (2022).
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Figure 1. Initial model
Source: Authors’ own creation

The research hypotheses are defined as follows:

H1: The higher the level of lean management, the higher the level of the
circular production system;

H2: The higher the level of lean management, the higher the level of
performance without waste;

H3: The higher the level of lean management, the higher the level of value-
based green competitiveness;

H4: The higher the level of lean management, the higher the level of social
reputation;

HS: The higher the level of the circular production system, the higher the level
of waste-free performance;

H6: The higher the level of circular production system, the higher the level of
value-based green competitiveness;

H7: The higher the level of the circular production system, the higher the level
of social reputation.

It is expected that the research results will confirm the statistically significant,
positive and direct hypothesized relationships between the selected variables.

3.2 Data Collection and Sample

For the purposes of quantitative research, based on a survey, a stratified
sample included 276 respondents, from the category of senior management, in
production-oriented SMEs operating in Serbia. The survey, together with the pilot test,
was conducted in the period from 2023 to 2024. Questionnaires were distributed by
mail. After the respondents were informed about the purpose of the research and the

Review of International Comparative Management Volume 26, Issue 4, October 2025 737



anonymity of the survey, they were asked to rate the statements in the questionnaire.
Out of the 279 collected questionnaires, 276 were valid.

Table 1 shows the statistics of the research sample. Based on the tabular
presentation, it can be noted that the sample consisted of 60% men and 40% women.
According to the level of education, the majority of respondents have a high school or
college diploma (43.9%), slightly fewer have a master's degree or doctorate (34.6%),
and the least have a high school diploma (21.5%). The sample included 64.9% of small
and 35.1% of medium-sized enterprises. The largest number of companies are engaged
in food production (43.4%), followed by companies engaged in the production of
furniture (25.4%) and plastics (17.6%), while less than 10% of the sample consists of
companies engaged in the production of cosmetics (8.8%) and paper (4.9%).

Statistics of the research sample

Table 1

Characteristics Indicators %
Gender Men 60
Women 40

Education High School 21.5

College/Faculty 43.9

Master's/PhD 34.6

Firm size Small 64.9

Medium 35.1

Firm type Production of cosmetics 8.8

Production of plastics 17.6

Furniture production 25.4

Paper production 4.9

Food production 43.4

Source: Authors’ own creation
3.3 Research Instrument

The survey questionnaire, as a research instrument, contained open-ended and
closed-ended questions. The first part of the questionnaire included the
sociodemographic characteristics of the respondents (gender, education, size and type
of company). The second part of the questionnaire included statements related to lean
management (LM). The scale for measuring lean management contained five
statements. The third part of the questionnaire included statements related to the
circular production system (CPS). The scale for measuring the CPS contained six
statements. The fourth part of the questionnaire includes statements related to zero-
waste performance (ZWP). The ZWP measurement scale contained four statements.
The fifth part contains the statements, which are relevant for value-based green
competitiveness. The scale for measuring green value-based competitiveness (GVC)
contained four statements. The sixth part included statements related to social
reputation (SR). The scale for measuring social reputation contained four statements.
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All scales were taken from an earlier study by Afum et al. (2022). The statements were
measured on a 5-point Likert scale (1 - I do not agree at all; 5 - I completely agree).

3.4 Analysis

Research hypotheses were tested using path analysis. Path analysis is a method
for studying direct and indirect effects. The purpose of this analysis is not to discover
the cause, but to consider the viability of the causal model, formulated by the
researcher. Thus, the goal of path analysis is explanation, not prediction (Jeon, 2015).
Path analysis can be viewed as a special form of structural equation modeling, which
consists of observed variables, i.c., variables that are measured directly, rather than
latent variables, i.e., variables that are not directly measured. Path analysis, which was
once known as “causal modeling”, can only identify whether the data are consistent
with the model; it cannot establish causation or even determine whether a particular
model is right (Streiner, 2005). Nonetheless, it is incredibly effective at delving into
intricate models and contrasting various models to see which one most closely matches
the facts.

Following the approach proposed by Anderson and Gerbing (1988), the
measurement model was first evaluated (internal consistency - Cronbach's alpha,
composite reliability, CR, convergent validity, based on the extracted average variance
- AVE and discriminant validity, based on the root of the extracted average variance) a
then the structural model (based on the determination coefficient R2 and the path
coefficient - B).

Like other statistical methods, path analysis also has certain assumptions, and
their fulfilment was checked before conducting the analysis. According to the results of
Harman's one-way test, 32.02% of the total variance was explained on the basis of the
first factor, and it can be concluded that there is no significant bias. Podsakoff et al.
(2012) suggest that the first factor should not explain more than 50% of the total
variance. The sample size is adequate, as Hoelter (1983) suggests a minimum of 200
respondents. According to the results of the VIF test, which are less than 3, the data do
not have a problem with multicollinearity.

4. Empirical Results with Discussion
4.1 Evaluation of the Measurement Model

According to the results, shown in Table 2, the values of Cronbach's alpha and
CR for each of the constructs are greater than 0.7, which is in accordance with the
suggestions of the authors, Henseler et al. (2009), that the lower threshold of
acceptance of Cronbach o and CR should be at least 0.7. In addition, the values of
standardized factor loadings and AVE for each of the constructs are greater than 0.5,
which, according to Henseler et al. (2009), is the lower threshold of acceptability. Such
results indicate the convergent validity of the model.
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Results of the measurement model evaluation

Table 2
Construct Factor loading Cronbach’s alpha CR | AVE
Lean management 971 971 .868
LMI1 .906
LM2 902
LM3 931
LM4 .945
LMS5 973
Circular production system .902 906 | .617
CPS1 795
CPS2 .805
CPS3 .853
CPS4 817
CPS5 770
CPS6 .659
Green value .865 796 | .618
competitiveness
GVC1 .801
GVvC2 763
GV(C3 726
GVC4 .851
Zero-waste performance 905 .838 .706
ZWP1 .838
ZWP2 851
ZWP3 .804
ZWP4 .867
Social reputation 796 730 .506
SR1 704
SR2 .662
SR3 705
SR4 .769

Source: Authors’ own creation

According to the results, shown in Table 3, the values of the square root of the
average variance extracted (AVE) of each construct in a pair are higher than the
correlation between pairs of constructs. According to the Fornell-Larcker criterion
(1981), these results indicated an acceptable level of discriminant validity of the
measurement model.

Results of the measurement model discriminant validity

Table 3
Construct LM CPS GVC ZWP SR

LM .932%

CPS 441 785%
GVC .568 617 .786%*
ZWP 236 225 .170 .840%*

SR 458 485 .587 .676 11

Note: *- VAVE

Source: Authors’ own creation
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Based to the results of the confirmatory factor analysis, the fit indicators (GFI,
TLI, CFI, RMSEA, and SRMR) indicate an adequate fit of the measurement model
(Figure 2), since the value of each indicator is within the limits recommended by Hu
and Bentler (1999).

4.2 Evaluation of the Measurement Model

The predictive power of the model was evaluated based on the value of the
coefficient of determination (R?), which Cohen (1988) suggests should be greater than
0.26. The coefficient of determination for the construct circular production system is
0.195, for the construct zero-waste performance is 0.074, for the construct green value
competitiveness is 0.489 and for the construct social reputation is 0.627 (Table 4).
Cohen (1988), suggests that a substantial model is indicated by an R? value greater than
0.26. The lower values of the coefficient of determination for the constructs of a
circular production system and zero-waste performance indicate that these constructs
are influenced by other variables and not only variables included in the model. Other
values of this coefficient show the good predictive power of the model.

Based on the obtained research results, shown in Table 4, it was determined
that lean management achieves a statistically significant, direct and positive effect on
the circular production system (p = 0.441, p < 0.001). Such results are consistent with
the results of earlier research, which confirmed a positive and significant connection
between these two constructs (Afum et al., 2022; Nadeem et al., 2019; Kurdve and
Bellgran, 2021). According to the obtained results, lean management achieves
significant, positive and direct effects on green value competitiveness (p = 0.366,
p <0.001). The obtained results are similar to the results of earlier studies (Afum et al.,
2021; Afum et al., 2022). Lean management achieves significant, positive and direct
effects on zero-waste performance (B = 0.169, p < 0.050). While the authors of certain
studies believe that lean management is not a necessary determinant of improving
environmental outcomes (Carvalho et al., 2017; Diies et al., 2013), the results of the
current research are in line with the research findings, which confirm the importance of
this relationship (Afum et al., 2022; Chavez et al., 2019; Kamble and Gunasekaran,
2021; Vasconcelos et al., 2019). Vasconcelos et al. (2019) point out that lean
production, together with lean management, can significantly contribute to the
reduction of waste in production processes. Lean management practices achieve
statistically significant, direct and positive effects on social reputation (f = 0.178, p <
0.001). Afum et al. (2022), also report the significance of this relationship, while
Lizarelli et al. (2023) highlight the importance of the impact of social lean practices on
social performance. Based on the results, the circular production system achieves a
direct, positive and significant effect on zero-waste performance (p = 0.150, p <0.050),
which was also confirmed in earlier research (Afum et al., 2022; Schmitt et al., 2021).
According to the research results, the circular production system achieves a significant,
positive and direct effect on green value competitiveness (B = 0.455, p < 0.001). The
results of earlier research also indicate the importance of introducing a circular
production system in order to achieve green competitiveness based on the creation of
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value for the consumer (Afum et al., 2022; Jonker et al., 20147; Soh and Wong, 2021).
Similarly, Afum et al. (2022a) indicate a significant direct impact of cleaner production
on zero-waste performance, as well as a significant role of cleaner production as a
mediator of the relationship between the adoption of circular economy principles and
zero-waste performance. According to the research results, the circular production
system has a significant, positive and direct effect on social reputation (B = 0.697,
p < 0.001). The results of earlier research also indicated the significant role of the
circular production system in improving the company's social reputation and social
well-being (Afum et al., 2022; Moktadir et al., 2020; Jabbour et al., 2020).

Results of hypothesis testing

Table 4

Path B Std. errors t R? Decision
LM — CPS 441 .063 7.025 R%,:=.195 | Suported
LM — ZWP 169" 071 2.256 RZ,,=.489 | Suported
LM — GVC 366" 048 6.572 Rigo=.074 | Suported
LM — SR 178" 051 3.726 R%,=.627 | Suported
CPS — ZWP 150" 071 1.999 Suported
CPS — GVC 455" .048 8.168 Suported
CPS — SR 697" 051 14.629 Suported

Note: * -p <0.001; ** - p <0.050
Source: Authors’ own creation

The graphic representation of the structural model is shown in Figure 2.
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Figure 2. Structural model
Source: Authors’ own creation

5. Conclusions

The main goal of the research was to determine the effects of selected factors
on the social reputation of production-oriented SMEs operating in Serbia. Due to the
role they play in solving the problems of environmental protection and sustainability,
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lean management and the circular production system are increasingly preferred
business models of small and medium-sized enterprises.

The results showed that higher levels of lean management cause higher levels
of circular production system, higher levels of zero-waste performance, higher levels of
value-based green competitiveness and social reputation, which is why hypotheses H1,
H2, H3 and H4 are accepted. The results of the accompanying research also showed
that higher levels of the circular production system cause higher levels of zero-waste
performance, value-based green competitiveness and social reputation, which is why
hypotheses HS, H6 and H7 were accepted

Empirically, this research can contribute to the existing literature, which deals
with issues of circular economy, because when it comes to lean management and
circular production system, a consensus has not yet been reached regarding their
relationship and role in waste reduction, green competitiveness and social reputation.
The results of this research emphasize the importance of lean management for the
implementation of a circular production system, through which it can further influence
the reduction of waste, increase green competitiveness and establish a socially
responsible company. Policymakers should provide economic incentives, such as
subsidies and interest-free loans that will enable small and medium-sized enterprises to
implement a circular production system and lean methodology.

The conducted research also has certain limitations. The first relates to bias.
When it comes to research, which is based on the subjective answers of respondents,
the validity of the results is questionable. Although the results of Harman's one-factor
test showed that the data from the survey did not have problems with bias, this does not
mean that it does not exist. Another limitation refers to the territorial limitation of the
research only to Serbia, so future research could apply the model to other countries as
well, and compare the results with the results of the current research. A third limitation
relates to the fact that only direct effects between the selected variables were measured
in the current research. Future research could also investigate indirect effects.

Finally, it is good that in small and medium-sized production-oriented
enterprises, the transition from linear to circular economy is already happening.
However, in order to overcome obstacles, whether temporal or structural, especially
when it comes to developing economies, further introduction and implementation of
support policies is needed, as a strong impulse for the application of circular economy.

References

1. Afum, E., Agyabeng-Mensah, Y., Baah, C., Agyapong, G.K.Q., Armas, J.A.L., &
Farooque, O.A., 2022a. Prioritizing zero-waste performance and green differentiation
advantage through the Prism of circular principles adoption: A mediated approach.
Journal of Cleaner Production, 361, 132182.

2. Afum, E., Agyabeng-Mensah, Y., Sun, Z., Frimpong, B., Kusi, L.Y., & Acquah.,
I.S.K., 2020. Exploring the link between green manufacturing, operational
competitiveness, firm reputation and sustainable performance dimensions: a mediated
approach. Journal of Manufacturing Technology Management, 31(7), 1417-1438.

Review of International Comparative Management Volume 26, Issue 4, October 2025 743



10.

1.

12.

13.

14.

15.

16.

17.

18.

Afum, E., Li, Y., Han, P., & Sun, Z., 2022. Interplay between lean management and
circular production system: implications for zero-waste performance, green value
competitiveness, and social reputation. Journal of Manufacturing Technology
Management, 33(7), 1213-1231.

Afum, E., Zhang, R., Agyabeng-Mensah, Y., & Sun, Z., 2021. Sustainability
excellence: the interactions of lean production, internal green practices and green
product innovation. International Journal of Lean Six Sigma, 12(6), 1089-1114.
Agyabeng-Mensah, Y., Ahenkorah, E., Afum, E., & Owusu, D., 2020. The influence of
lean management and environmental practices on relative competitive quality
advantage and performance. Journal of Manufacturing Technology Management,
31(7), 1351-1372.

Ammeter, A.P., Douglas, C., Gardner, W.L., Hochwarter, W.A., & Ferris, G.R., 2002.
Toward a political theory of leadership. The Leadership Quarterly, 13(6), 751-796.
Anderson, J.C., & Gerbing, D.W., 1988. Structural Equation Modeling in Practice:
A Review and Recommended Two-Step Approach. Psychological Bulletin, 103(3),
411-442.

Angelova, R.A., Sofronova, D., & Hristov, K., 2023. The 3Rs concept applied in a
textile case study. IOP Conference Series: Eart and Environmental Science, 1128,
012029.

Asif, FM.A., 2017. Circular Manufacturing Systems A development framework with
analysis methods and tools for implementation. KTH Royal Institute of Technology.
Baah, C., Opoku-Agyeman, D., Acquah, 1.S.K., Agyabeng-Mensah, Y., Afum, E.,
Faibil, D., & Abdoulaye, F.A.M., 2021. Examining the correlations between
stakeholder pressures, green production practices, firm reputation, environmental and
financial performance: Evidence from manufacturing SMEs. Sustainable Production
and Consumption, 27, 100-114.

Baliga, R., Raut, R., & Kamble, S., 2019. The effect of motivators, supply, and lean
management on sustainable supply chain management practices and performance:
systematic literature review and modeling. Benchmarking: An International Journal,
27(1), 347-381.

Barney, J., 1991. Firm resources and sustained competitive advantage. Journal of
Management, 17(1), 99-120.

Blass, F.R., & Ferris, G.R., 2007. Leader reputation: The roles of mentoring, political
skill, contextual learning, and adaptation. Special Issue: Human Resource
Management and Leadership Lessons from the Military, 46(1), 5-19.

Bunea, O.1., 2021. 4 bibliometric analysis on the link between circular economy and
supply chain. Revista de Management Comparat International, 22(4), 555-569.
Carvalho, H., Govindan, K., Azevedo, S.G., & Cruz-Machado., V., 2017. Modelling
green and lean supply chains: an eco-efficiency perspective. Resources, Conservation
and Recycling, 120, 75-87.

Centore, N., & Mazzeti, M., 2023. Small and medium-sized enterprises can drive the
circular economy. Available et: https://iap.unido.org/index.php/articles/small-and-
medium-sized-enterprises-can-drive-circular-economy [Accessed 23 January 2025].
Chavez, C.A.G., Romero, D., Rossi, M., Luglietti, R., & Johansson, B., 2019. Circular
lean product-service systems design: a literature review, framework proposal and case
studies. Procedia CIRP, 83, 419-424.

Chavez, R., Yu, W., Jajja, M.S.S., Song, Y., & Nakara, W., 2022. The relationship
between internal lean practices and sustainable performance: exploring the mediating
role of social performance. Production Planning and Control, 33(11), 1025-1042.

744

Review of International Comparative Management Volume 26, Issue 4, October 2025



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Chygryn, O., Rosokhata, A., Rybina, O., & Stoyanets, N., 2021. Green
competitiveness: the evolution of concept formation. E3S Web of Conferences, 234,
00004.

Cohen, J., 1988. Statistical Power Analysis for the Behavioural Science. 2nd ed.
Hillsdale, NJ: Lawrence Erlbaum Associates.

D'Amato, D., & Korhonen, J., 2021. Integrating the green economy, circular economy
and bioeconomy in a strategic sustainability framework. Ecological Economics, 188,
107143.

Dinshaw, A., Fortin, S., Gleason, M., Glick, D., & Olivos, M., 2006. Moving towards
zero waste in Addison County. Middlebury College, Middlebury, VT.

Duarte, S., & Cruz-Machado, V., 2017. Green and Lean Model for Business
Sustainability. In: Xu, J., Hajiyev, A., Nickel, S., Gen, M. (eds) Proceedings of the
Tenth International Conference on Management Science and Engineering
Management. Advances in Intelligent Systems and Computing, Vol. 502. Springer,
Singapore.

Diies, C.M., Tan, K.H., & Lim, M., 2013. Green as the new lean: how to use lean
practices as acatalyst to greening your supply chain. Journal of Cleaner Production,
40, 93-100.

Fahimnia, B., Sarkis, J., & Eshragh, A., 2015. 4 tradeoff model for green supply chain
planning: a leanness-versus-greenness analysis. Omega, 54, 173-190.

Feldwick, P., 1996. What is brand equity anyway, and how do you measure it? Journal
of the Marketing Research Society, 38(2), 85-104.

Ferris, G.R., Fedor, D.B., & King, T.R., 1994. 4 political conceptualization of
managerial behavior. Human Resource Management Review, 4(1), 1-34.

Fischer, C., 2011. Green Competitiveness. Available et: https://ec.europa.eu/
economy_finance/events/2011/2011-11-21-annual-research-

conference en/pdf/session032 fischer en.pdf [Accessed 10 July 2025].

Fornell, C., & Larcker, D.F., 1981. Evaluating structural equation models with
unobservable variables and measurement Error. Journal of Marketing Research,
18(1), 39-50.

Geissdoerfer, M., Savaget, P., Bocken, N.M.P., & Hultink, E.J., 2017. The Circular
Economy— a new sustainability paradigm? Journal of Cleaner Production, 143,
757-768.

Geng, Y. et al., 2013. Exploring driving factors of energy-related CO2 emissions in
Chinese provinces: A case of Liaoning. Energy Policy, 60, 820-826.

Gennari, F., 2023. The transition towards a circular economy. A framework for SMEs.
Journal of Management and Governance, 27, 1423-1457.

Gennari, F., & Cassano, R., 2020. Circular economy and strategic risk. Symphonya,
Emerging Issues in Management, 1, 136-148.

Ghisellini, P., Cialani, C., & Ulgiati, S., 2016. A review on circular economy: the
expected transition to a balanced interplay of environmental and economic systems.
Journal of Cleaner Production, 114, 11-32.

Ghisellini, P., Quinto, 1., Passaro, R., & Ulgiati, S., 2024. Evaluating Good Practices
of Ecological Accounting and Auditing in a Sample of Circular Start-ups. In: Del
Baldo, M., Baldarelli, MG., Righini, E. (eds) Place Based Approaches to Sustainability
Volume II. (pp. 201-227). Palgrave Studies in Sustainable Business in Association
with Future Earth. Palgrave Macmillan, Cham.

Gotsi, M., & Wilson, A.M., 2001. Corporate reputation: Seeking a definition.
Corporate Communications: An International Journal, 6(1), 24-30.

Review of International Comparative Management Volume 26, Issue 4, October 2025 745



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Henseler, J., Ringle, C.M., & Sinkovics, R.R., 2009. The use of partial least squares
path modeling in international marketing, Sinkovics, R.R. and Ghauri, P.N. (Ed.) New
Challenges to International Marketing (Advances in International Marketing, Vol. 20),
Emerald Group Publishing Limited, Leeds, pp. 277-319.

Hoelter, J.W., 1983. The analysis of covariance structures: Goodness-of-fit indices.
Sociological Methods & Research, 11(3), 325-344.

Hu, L.-t., & Bentler, P.M., 1999. Cutoff Criteria for Fit Indexes in Covariance
Structure Analysis: Conventional Criteria Versus New Alternatives. Structural
Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55.

loannidis, A., Chalvatzis, K.J., Leonidou, L.C., & Feng, Z., 2021. Applying the reduce,
reuse, and recycle principle in the hospitality sector: its antecedents and performance
implications. Business Strategy and the Environment, 30 (7), 3394-3410.

Jabbour, C.J.C. et al., 2020. Stakeholders, innovative business models for the circular
economy and sustainable performance of firms in an emerging economy facing
institutional voids. Journal of Environmental Management, 264, 110416.

Jeon, J., 2015. The Strengths and Limitations of the Statistical Modeling of Complex
Social Phenomenon: Focusing on SEM, Path Analysis, or Multiple Regression
Models. International Journal of Economics and Management Engineering, 9(5),
1634-1642.

Jestratijevic, 1., Maystorovich, 1., & Vrabi¢-Brodnjak, U., 2022. The 7 Rs sustainable
packaging framework: systematic review of sustainable packaging solutions in the
apparel and footwear industry. Sustainable Production and Consumption, 30, 331-340.
Jonker, J., Stegeman, H., & Faber, N., 2017. The circular economy - Developments,
concepts, and research in search for corresponding business models. Radboud
Universiteit Nijmegen.

Jovanovié, V., Stankovié, S., & Krsti¢, V., 2023. Environmental, Social and Economic
Sustainability in Mining Companies as a Result of the Interaction between Knowledge
Management and Green Innovation—The SEM Approach. Sustainability, 15(16),
12122.

Kamble, S.S., & Gunasekaran, A., 2021. Analysing the role of Industry 4.0
technologies and circular economy practices in improving sustainable performance in
Indian manufacturing organisations. Production, Planning and Control, 34, 887-901.
Konietzko, J., Bocken, N., & Hultink, E.J., 2020. Circular ecosystem innovation: an
initial set of principles. Journal of Cleaner Production, 253, 119942.

Kostadinovié, 1., & Stankovié, S., 2021. Comparative Analysis of the Development of
the Small and Medium Enterprises Sector in the Republic of Serbia and the European
Union. LIMEN 2021 — Proceedings, pp. 1-11.

Kurdve, M., & Bellgran, M., 2021. Green lean operationalisation of the circular
economy concept on production shop floor level. Journal of Cleaner Production, 278,
123223.

Lindahl, E., Dahlin, J.-K., & Bellgran, M., 2023. 4 framework on circular production
principles and a way to operationalise circularity in production industry. Cleaner
Production Letters, 4, 100038.

Lizarelli, F.L. et al., 2023. An empirical study on Lean and its impact on sustainability
in services. International Journal of Quality & Reliability Management (ahead-of-
print).

Medaglia, R., Rukanova, B., & Zhang, Z., 2024. Digital government and the circular
economy transition: An analytical framework and a research agenda. Government
Information Quarterly, 41(1), 101904.

746

Review of International Comparative Management Volume 26, Issue 4, October 2025



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Moktadir, M.A. et al., 2020. Circular economy practices in the leather industry: a
practical step towards sustainable development. Journal of Cleaner Production, 251,
119737.

Murray, A., Skene, K., & Haynes, K., 2017. The circular economy: an
interdisciplinary exploration of the concept and application in a global context.
Journal of Business Ethics, 140 (3), 369-380.

Nadeem, S.P., Garza-Reyes, J.A., Kumar, V., & Anosike, A.L., 2019. Coalescing the
lean and circular economy. Proceedings of the 9th International Conference on
Industrial Engineering and Operations Management (IEOM), 5-7 March, Bangkok,
Thailand, IEOM Society, Michigan, pp. 1-12.

Nikoli¢, N. et al, 2023. Implementation of robotics for lean manufacturing
improvement. International Journal for Quality Research, 17(4), 1127-1140.
Ormazabal, M., Prieto Sandoval, V., Puga-Leal, R., & Jaca, C., 2018. Circular
economy in Spanish SMEs: Challenges and opportunities. Journal of Cleaner
Production, 185, 157-167.

Ormazabal, M. et al., 2015. Evolutionary path-ways of environmental management in
UK companies. Corporate Social Responsibility and Environmental Management,
22(3), 169-181.

Pavlovi¢, M.M., Popovi¢, J., & Turnjanin, D., 2021. Development of small and
medium enterprises in Serbia. Oditor, 7(2), 47-82.

Petelin, E., 2024. Security priorities in circular economy: A conceptual review.
Sustainable Production and Consumption, 47, 655-669.

Podsakoff, P.M., MacKenzie, S.B., & Podsakoff, N.P., 2012. Sources of method bias
in social science research and recommendations on how to control it. Annual Review
of Psychology, 63, 539-569.

Porter, M. E., & Van der Linde, C., 1991. Green competitiveness. Scientific American,
264(4), 168.

Porter, M.E., 1990. Competitive advantage of nations. Harvard Business Review.
Rashid, A., Roci, M., & Asif, F.M.A., 2020. Circular manufacturing systems. In M.
Branddo, D. Lazarevic, and G. Finnveden (eds) Handbook of the Circular Economy.
Edward Elgar Publishing, pp. 343-357.

Ravi¢, N., beki¢, M., & Korenak, B., 2023. Cooperation between it companies and
ecosystem participants as one of the innovation-generating factors — an empirical
case from Serbia. International Review, 1-2, 129-135.

Rindova, V.P., Pollock, T.G., & Hayward, M.L.A., 2006. Celebrity firms: The social
construction of market popularity. Academy of Management Review, 31(1), 50-71.
Salibi, J.G.de.O.R., Rodrigues, A.L.de.S.M., Lima, P.A.B., & de Souza, F.B., 2022.
Lean and the circular economy: A systematic literature review. Journal of Lean
Systems, 7(4), 23-46.

Schmitt, T., Wolf, C., Lennerfors, T.T., & Okwir, S., 2021. Beyond ‘leanear’
production: a multi-level approach for achieving circularity in a lean manufacturing
context. Journal of Cleaner Production, 318, 128531.

Silva, A., Alves, V., & Rodrigues, H.S., 2022. Fostering the Lean approach as a
sustainable strategy: challenges from Portuguese companies. International Journal for
Quality Research, 16(2), 653-664.

Soh, K.L., & Wong, W.P., 2021. Circular economy transition. exploiting innovative
eco-design capabilities and customer involvement. Journal of Cleaner Production, 320,
128858.

Review of International Comparative Management Volume 26, Issue 4, October 2025 747



71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

&3.

84.

85.

Solaimani, S. et al., 2019. On the application of Lean principles and practices to
innovation management: A systematic review. The TQM Journal, 31(6), 1064-1092.
Staicu, D., 2025. Innovation in the Circular Economy in the Water Sector: A Case
Study on Wabag Water Services Romania. Revista de Management Comparat
International, 26(2), 264-280.

Stankovi¢, S., Ili¢, B., & Rabrenovi¢, M., 2024. Using the Composite EEPSE Green
Economy Index to Assess the Progress of Emerging Economies in Achieving the
Sustainable Development Goals. Problemy Ekorozwoju, 19(1), 78-88.

Stankovi¢, S., Jovanovi¢, V., & Cogoljevié, M., 2023. Business Sustainability Factors
of Mining Companies Based on SEM Model. Ekonomicky Casopis, 71(6/7), 458-486.
Stevanovi¢, M., Staletovi¢, M., & Bacevac, S., 2022. Factors that in the modern
environment determine the development of Serbian economy. International Review,
3-4, 84-88.

Streiner, D.L., 2005. Finding Our Way: An Introduction to Path Analysis. The
Canadian Journal of Psychiatry, 50(2), 115-122.

Taj, S., 2008. Lean manufacturing performance in China: assessment of 65
manufacturing plants. Journal of manufacturing technology management, 19(2),
217-234.

Vasconcelos, D.C., Viana, F.E., & Neto, J. de P., 2019. Lean and green: the
contribution of lean production and environmental management to the waste
reduction. Revista De  Administragio Da  UFSM, 12(2), 365-383.
https://doi.org/10.5902/1983465921750

Velenturf, A.P.M. et al., 2019. Circular economy and the matter of integrated
resources. Science of the Total Environment, 689, 963-969.

Velenturf, A.P.M. et al., 2018. Co-producing a vision and approach for the transition
towards a circular economy: Perspectives from government partners. Sustainability,
10(5), 1401.

Vinkécezi, T., Racz, E.H., & Koltai, J.P., 2024. Exploratory analysis of zero waste
theory to examine consumer perceptions of sustainability: A covariance-based
structural equation modeling (CB-SEM). Cleaner Waste Systems, 8, 100146.

Vuyji¢i¢, S., Ravié, N., & Nikoli¢, M., 2022. The influence of planning on the
development of innovation in small and medium enterprises. Trendovi u poslovanju,
17(1), 78-83.

Womack, J.P., Jones, D.T., & Roos, D., 1990. The machine that changed the world:
The story of lean production. New York: Rawson Associates.

Zaman, A.U., 2015. A comprehensive review of the development of zero waste
management:lessons learned and guidelines. Journal of Cleaner Production, 19, 12-25.
Zinko, R., Ferris, G.R., Blass, F.R., & Laird, M.D., 2007. Toward a Theory of
Reputation in Organizations. Research in Personnel and Human Resources
Management, 26, 163-204.

748

Review of International Comparative Management Volume 26, Issue 4, October 2025



	Can Small and Medium-Sized Enterprises Drive the Circular Economy? An Empirical Approach
	Abstract

