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Abstract: The transition from a linear to a circular economy (CE) is at the center of the debate
among institutions, enterprises, practitioners, and scholars. Small- and medium-sized enterprises
(SMEs), with their high presence in the business environment, play a pivotal role in the successful
implementation of CE principles. Therefore, this paper aims to understand the state of the CE
among Italian SMEs, considering both their different sizes and sectors. This study investigates
CE knowledge and application, strategic relevance, benefits from and barriers to the transition
towards circular business models, and the use of CE-related performance indicators in management
control and external reporting. Through an online survey carried out in cooperation with the Italian
Confederation of Craft Trades and Small- and Medium-Sized Enterprises (CNA), we collected primary
data from 623 respondents. Findings revealed the existence of cultural, technological, market and
financial barriers, which have hampered the adoption of circular practices among Italian SMEs.
Poor understanding of CE potential, combined with difficulty in raising public and private funds to
finance the transition from linear to circular, are the greatest problems. To overcome such issues, we
recommend serious intervention by public institutions, trade and consumer associations, and the
higher education system to develop a climate more favorable to the CE.

Keywords: circular economy; sustainability; SMEs; survey; awareness; benefits; barriers; circular
economy-related KPIs; reporting on circular economy

1. Introduction

The circular economy (CE) is increasingly gaining traction among scholars, supra-
national political institutions, and practitioners, with obvious implications on corporate
business models. In fact, on the one hand, the CE meets the need for companies to reduce
their environmental impact [1–9]; on the other hand, it helps achieve sustainability of
the planet, as encouraged by the Sustainable Development Goals (SDGs) included in the
2030 Agenda.

Since the industrial revolution, companies have favored the linear economic model,
based on “take, make, and dispose”, a pattern of consumption in which products are made
using raw materials, purchased, used and, at the end of their life cycle, landfilled [10].
The consumption of resources and waste disposal connected to the actual demand for
goods have made this traditional model unsustainable for the planet, creating an imbalance
between resource supply and demand for goods [11].

Over the years, the international debate on protecting the planet and corporate sus-
tainability [12,13], has emphasized the importance of closing material loops [14], pointing
out the need to shift from a “take and discard” logic, typical of a linear economy [15], to a
“reuse, recycle, and recover” logic, typical of the CE [16–21].

Corporate social responsibility and sustainability, accompanied by the increase in
price volatility, the need to reduce the environmental impact of production, consumption,
and disposal, lead to a rethinking of the business model in favor of a CE [22].
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A CE reduces resource inputs and waste, emissions and energy losses, through design,
maintenance, repair, reuse, regeneration, refurbishment, and recycling.

Socially responsible companies face new business models that focus on effective
stakeholder relations and require an unprecedented alignment of technological and social
factors. This epochal change reflects the improvement of the environmental impact of
companies’ activities and products, with responsible design that is based on renewable
energy and the reduction in waste and toxic chemicals.

The need for a profound overhaul of production systems to guarantee a sustainable
impact on growth is clear to everyone. Water-related and foodborne diseases, wildfires,
salination, raised sea levels as well as extreme weather events such as drought, severe
rainfall, storms and hurricanes [23] are just some of the effects of climate change produced
by a model of development that has been pursued for years and has become unsustain-
able [24–26].

Climate change causes damage to multiple sources; whilst the direct consequences
are clear, the indirect effects, which will become apparent in the coming years, could
be even worse. Soil acidification and desertification, acid rain and the scarcity of clean
water are rapidly spreading phenomena even in areas of the globe historically accustomed
to enjoying only the benefits of traditional industrialization. The social consequences
of the proliferation of such events will likely affect the full enjoyment of human rights,
including the right to life, health, food, housing, an adequate standard of living, land and
employment [27–31].

Currently, the only option to reverse this course is a rapid and effective transition to
a more planet-friendly overall system, ranging from sustainable production systems to
producing less waste, through a radical overhaul of individual habits. This necessarily
requires a huge contribution by the business world, including all actors, in terms of size
and geographical location, with a united effort by all countries, starting with those which,
in the past, have made greater use of common resources [32].

To ensure the long-term growth of the industrial and productive system and the
development of financial markets [33], through the creation of value for all shareholders
and stakeholders [34], we need a transition to viable production systems, such as those of
the CE.

Ferrero, Barilla and Lavazza constitute successful examples of large Italian groups
engaged in the CE transition. Barilla recovers the bran resulting from the processing of
cereals, to make it a raw material to produce paper for packaging. Lavazza cultivates mush-
rooms from coffee grounds and transforms coffee capsules, produced in biodegradable
plastic, into compost. Ferrero uses hazelnut shells, deriving from its production processes,
as a fuel to produce energy.

However, to be effective and to generate significant impacts on the planet, the shift
from linear to circular business models must be comprehensive and not limited to just the
biggest and most responsible companies.

Setting up a circular business involves the development of specific skills and sensi-
tivities, together with a clear orientation towards social responsibility and sustainability.
To function optimally, it also requires a specific configuration of existing and new capa-
bilities. Corporate planning and strategy must be reviewed and action taken towards
product/service innovation and development, as well as sourcing and manufacturing, sales
and marketing. To fulfill their mission, companies need to reset their existing business
models, reconsidering their development in relation to the conditions of circularity.

In the years to come, the growth of the world population will turn into increased
demand for goods, which will result in a shortage of commodities. The CE, basing on reuse
and recycle principles, could be an excellent answer to the scarcity of raw materials.

To date, many studies [35,36] and concrete initiatives, such as those presented in
Table 1, have tried to encourage the adoption of CE principles in big corporations, while
just a few have promoted those principles among small- and medium-sized enterprises.
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Table 1. Significant initiatives of the CE.

Initiative Description

The Circular Economy 100 [37]
A program established to enable organizations to develop new opportunities and fulfill their

circular economy ambitions faster. It brings together companies, governments and cities,
academic institutions, emerging innovators, and affiliates in a unique multi-stakeholder platform.

Kyoto Club [38] An organization devoted to the promotion of energy efficiency, renewable energy sources, waste
reduction and reuse of resources, sustainable mobility, and climate change.

Circular Economy Club [39] An international network of the circular economy field, including professionals and organizations
with over 280 CEC local clubs in 140 countries.

European Circular Economy
Stakeholder Platform [40]

A joint initiative by the European Commission and the European Economic and Social
Committee to promote the exchange of ideas and information on the CE.

DigiCirc [41] A program to bring companies, public bodies, and researchers to work together to make our
economy more sustainable.

Therefore, this study will venture into a territory not yet sufficiently studied by
academics: the knowledge and application of CE principles within small- and medium-
sized enterprises [42–44] and consequent adoption of KPIs to establish objectives, monitor
their achievement and inform stakeholders.

This paper investigates the state of the CE among Italian SMEs, considering both their
different sizes and sectors. This study focuses on CE knowledge and application, strategic
relevance, benefits from and barriers to the transition towards circular business models,
and the use of CE-related performance indicators in management control and external
reporting [45]. This paper helps scholars understand entrepreneurs’ perspectives on the CE.
Moreover, this study supports practitioners and managers in turning CE principles into
practice. Finally, it clarifies in which specific areas government agencies, trade associations
and NGOs engaged in the promotion of sustainability should take future actions to support
the spread of the CE.

This paper is structured as follows: this introduction (Section 1); a review of the
literature on the CE (Section 2); the methodology section (Section 3); results (Section 4);
discussion (Section 5); conclusions, research limitations and future research directions
(Section 6).

2. Literature Review

To provide a valid literature review, we adhere to three fundamental principles [46]:
i. show our familiarity with the major contributions on the CE; ii. identify the key issues in
the research area and the gaps in the existing literature; iii. help the readers understand the
principles and theories that have been used by the authors in different parts of this study.

The origin of the CE is not straightforward and shared by scholars, as it is based on a
fragmented collection of ideas derived from different scientific fields [47] such as ecological
economics, industrial ecology [48–51], cleaner production [52–55], eco-efficiency [56–58],
resilience of socio-ecological systems and the Zero Emissions concept [59,60].

Among these different scientific backgrounds, the one that best fits with CE is eco-
logical economics: an established science with a long tradition in recycling and related
issues [61–65] and whose fundamental premise that the economic system is an open sub-
system of Earth’s ecological system with limited resources and environmental capability.

The debate over achieving sustainability of the planet, involving the highest political
institutions in the world [66], has underlined the importance of the CE as one of the main
instruments to achieve the goal of delivering a sustainable world for future generations. The
United Nations have held a leading role in this field since the start of the new millennium:
in 2000, they approved the Millennium Development Goals and, in 2015, they launched the
ambitious project named the 2030 Agenda for Sustainable Development, which established
the Sustainable Development Goals (SDGs). The call for a review of consolidated paradigms
to create a more sustainable world has been broadly welcomed by the European Union,
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while Germany, Japan, and China are the countries in which the CE has longest been a
topic of discussion [67].

At the non-governmental level, the most authoritative source on the CE is undoubtedly
the Ellen MacArthur Foundation, which declares the need for “a new economic system
in which we design out waste and pollution, keep products and materials in use, and
regenerate natural systems” [68].

Studies on the CE date back to the end of the last century [69–73], but it is only in the
last decade that scholars have been particularly interested in the phenomenon [74,75].

Despite the fluent literature on the CE, scholars and institutions have not reached
a unique definition of the concept [76,77]; however, the fundamental work of Kirch-
herr et al. [78] has brought some order to the subject. Table 2 contains the most relevant
definitions of the CE, in the opinion of the authors.

Table 2. Relevant definitions of the CE.

Author Definition

European Commission
(2014) [79]

“A development strategy that enables economic growth while optimising consumption of resources, deeply
transforms production chains and consumption patterns, and redesigns industrial systems at the system level”

European Parliament (2015) [80]
“The circular economy is a model of production and consumption, which involves sharing, leasing, reusing,
repairing, refurbishing and recycling existing materials and products as long as possible. In this way, the life

cycle of products is extended. In practice, it implies reducing waste to a minimum”

Ellen MacArthur Foundation
(2015) [81]

“The circular economy is one that is restorative and regenerative by design and aims to keep products,
components, and materials at their highest utility and value at all times, distinguishing between technical and
biological cycles. This new economic model seeks to ultimately decouple global economic development from
finite resource consumption. It enables key policy objectives such as generating economic growth, creating jobs,

and reducing environmental impacts, including carbon emissions”

OECD (2016) [82]

“With an expected global population of 9 billion by 2030, including 3 billion middle-class consumers, future
consumption demand will create unprecedented pressure on natural resources. The Forum reflected on the

importance of the “circular economy” in decoupling economic growth and job creation from the use of natural
resources. Turning the ambition of the SDGs into reality will require robust data to capture progress, ensure

effective monitoring and provide evidence to inform decision making”

Sauvé et al. (2016) [83]
“Model of production and consumption of goods through closed loop material flows that internalize

environmental externalities linked to virgin resource extraction and the generation of waste
(including pollution)”

Circular Academy (2017) [84]
“A circular economy is a transformative economy redefining production and consumption patterns, inspired by
ecosystems principles and restorative by design, which increases resilience, eliminates waste and creates shared

value through an enhanced circulation of material and immaterial flows”

Geissdoerfer et al. (2017) [1]
“We define the Circular Economy as a regenerative system in which resource input and waste, emission, and

energy leakage are minimised by slowing, closing, and narrowing material and energy loops. This can be
achieved through long-lasting design, maintenance, repair, reuse, remanufacturing, refurbishing, and recycling”

Murray et al. (2017) [10]
“The Circular Economy is an economic model wherein planning, resourcing, procurement, production and

reprocessing are designed and managed, as both process and output, to maximize ecosystem functioning and
human well-being”

Kirchherr et al. (2017) [78]

“A circular economy describes an economic system that is based on business models which replace the
‘end-of-life’ concept with reducing, alternatively reusing, recycling and recovering materials in

production/distribution and consumption processes, thus operational at the micro level (products, companies,
consumers), meso level (eco-industrial parks) and macro level (city, region, nation and beyond), with the aim to
accomplish sustainable development, which implies creating environmental quality, economic prosperity and

social equity, to the benefit of current and future generations”

Korhonen et al. (2018) [47]

“Circular Economy is a sustainable development initiative with the objective of reducing the societal
production-consumption systems’ linear material and energy throughput flows by applying materials cycles,
renewable and cascade-type energy flows to the linear system. Circular economy promotes high value material
cycles alongside more traditional recycling and develops systems approaches to the cooperation of producers,

consumers, and other societal actors in sustainable development work”

Although there are dozens of definitions of the CE, we can group the studies and
experiences of the CE into three levels: the micro level (companies and consumers) [85–89],
the meso level (industrial districts and manufacturing networks) [90], and the macro level
(societies, countries, and overall business systems) [91]. Our research focuses on the micro
level. Following the logic that identifies several similarities between the different definitions



Sustainability 2022, 14, 270 5 of 33

of the CE, we are able to establish certain common elements, such as those found by the
Ellen MacArthur Foundation in the ReSOLVE framework: regenerate, share, optimize, loop,
and exchange [81], as explained in Table 3.

Table 3. Characteristics of the ReSOLVE.

Action Description

Regenerate Shift to renewable energy and materials; reclaim, retain, and restore health of ecosystems; return recovered
biological resources to the biosphere

Share
Keep the product loop speed low and maximize the utilization of products by sharing them among users,

reusing them throughout their technical lifetime, and prolonging their life through maintenance, repair, and
design for durability

Optimize Increase the performance/efficiency of a product and remove waste in production and the supply chain

Loop Keep components and materials in closed loops, and prioritize inner loops. In the case of finite materials, this
means remanufacturing products or components, and, as a last resort, recycling materials

Virtualize Dematerialize directly and indirectly

Exchange Replace old materials with advanced non-renewable materials and apply new technologies

Still, many authors share a type of framework, over and above different aspects of
the CE, known as the “R” frameworks [92]: the 3Rs [3,93,94], the 4Rs [95], the 6Rs [96], or
even the 9Rs [97] —and these are the most popular frameworks used in discussion of the
CE [98]. Each framework is based on different principles—reuse, repair, recycle, refurbish,
rethink, remanufacture, repurpose, recover, reduce and refuse—which the authors combine
in different ways, according to their research and discussion. For our purposes, we have
determined the hierarchy presented in Table 4.

Table 4. The “R” framework.

Framework 3Rs 4Rs 6Rs 9Rs

Strategies
Reuse
Repair
Recycle

Reuse
Repair
Recycle

Refurbish

Reuse
Repair
Recycle

Refurbish
Rethink

Remanufacture

Reuse
Repair
Recycle

Refurbish
Rethink

Remanufacture
Repurpose

Recover
Reduce

The starting point of our hierarchy is the 3Rs: reuse (by another consumer of a discarded
product which is still in good conditions and fulfils its original functions) combined with
repair (or maintenance of a defective product so it can be used with its original functions)
and recycle (processing materials to obtain the same or lower quality). The 4Rs add refurbish
(restoring and updating an old product), while the 6Rs also consider rethink (making
product use more intensive) and remanufacture (using parts of a discarded product in a
new one with the same function). The 9Rs are completed with repurpose (using a discarded
product or its part in a new product with a different function), recover (incineration of
material with energy recovery) and reduce (increasing efficiency in product manufacture
or use by consuming fewer natural resources and material). For completeness, we also
mention the concept of refuse (making a product redundant by abandoning its function or
by offering the same function with a radically different product), indicated in the model by
Potting at al. [99], from which the definitions contained in this paragraph are drawn.

Among the various definitions and frameworks available, our research follows the
direction set by the European Parliament in 2015, with the adoption of the First Circular
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Economy Action Plan by the European Commission. The objectives of this initiative were to
stimulate the transition to a more sustainable model of industrial development, boost global
competitiveness and create new jobs. The identified concrete and ambitious actions include
responsible production and consumption, waste management, the market for secondary
raw materials, and a revised legislative proposal on waste [100].

In 2019, the European Commission published a comprehensive report on the imple-
mentation of the action plan with the purpose of achieving climate neutrality and minimize
the pressure on natural and freshwater resources.

Then, in 2020, the European Commission adopted the New Circular Economy Action
Plan (CEAP) with the aim of reducing pressure on natural resources and creating sustain-
able growth. The new action plan targets product design, promotes the CE, encourages
sustainable consumption and aims to prevent waste and ensure that the resources used are
kept in the EU economy for as long as possible [101].

The commitment and provisions of the EU concern all companies operating in the
Member States. Whilst small- and medium-sized enterprises represent 99% of all businesses
in the EU [102], much of the scientific research focuses on the 1% of big corporations. For
this reason, we considered it appropriate to focus on SMEs.

In the EU legislation, the characteristics of small- and medium-size enterprises are
included in Recommendation 2003/361, which define them as enterprises with: i. fewer
than 250 employees and ii. annual turnover not exceeding EUR 50 million or an annual
balance sheet total not exceeding EUR 43 million. By their very nature, SMEs are often
characterized by undercapitalization, a lack of highly skilled staff and low investment in
research and technological innovation [103–106]. SMEs are usually resource-constrained,
in terms of time, staff, and economic resources, compared to larger companies, and they
are less likely to undertake transformational changes; moreover, they often have poor
awareness of their impact on stakeholders [107–109].

Despite the limits just identified, SMEs have certain strengths [110–112], such as
flexibility, creativity and speedy decision-making, which make them the ideal candidates to
guide the transition to a CE. Indeed, the path to a more sustainable production system will
not reach its targets if it is limited to big corporations. In the European Union, for example,
SMEs generate 56% of the total turnover of companies; therefore, their contribution towards
an effective transition to a sustainable production system for the planet, through the CE, is
not negligible.

As specifically concerns Italy, the existing studies on the CE mainly refer to large
companies [113,114], which suggests that SMEs play a merely residual role in the transition
towards the desired new business system. Consequently, a broad analysis of the CE in
Italian SMEs is appropriate to fill this gap.

The large number of SMEs operating in Italy and their consequent environmental
impact stimulate scholars to in-depth analyze the EC phenomenon among enterprises.
Therefore, this paper aims to fill in the gap, providing tools to design possible interventions
and promoting the spread of best practices.

To investigate the state of the CE among Italian SMEs, considering both their different
sizes and sectors, we conducted quantitative research to address specifically the following
research questions:

• What is the degree of awareness and knowledge about the CE in SMEs?
• Do SMEs attach strategic importance to the CE?
• Which CE practices are applied in SMEs?
• What are the benefits experienced by SMEs from the implementation of CE practices?

Additionaly, what is the opinion of SMEs on the potential of the CE?
• What are the barriers to adopting a CE strategy in SMEs?
• Do SMEs use CE-related KPIs to establish corporate and individual targets and to

inform stakeholders about the performance achieved?

This study follows the suggestions for future research provided, among others, by:
Mura et al. [13], who propose considering the implementation of a CE in different sectors
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(e.g., manufacturing and service-based enterprises); Fonseca et al. [115], who suggest a
country-based investigation; Kirchherr et al. [116], who underline the importance of identi-
fying the different barriers to the CE depending on the sector; Rincón-Moreno et al. [117],
who recommend cross-sector research on CE performance indicators; and Ferasso et al. [118]
who underline the need for studies on processes, such as management control, subject to
organizational changes in circular business models.

3. Materials and Methods

As mentioned in the previous section of this paper, the CE in Italian SMEs is still a
relatively unexplored field. The need to collect primary data [119] on a significant number
of companies led to the choice of conducting an online survey, rather than focusing on
companies’ reports [45]. This type of research tool presents several advantages [120–122]:
first, a web-based questionnaire has the potential to reach many respondents at a very
low cost; second, an online questionnaire can guarantee a high response rate because it
can be completed at the respondent’s convenience (within the deadline communicated
by the researchers) using a simple device; third, a computer-administered survey enables
automatic branching, with filter questions so that respondents see only the questions that
are relevant to them, according to their previous answers.

The questionnaire we used for our research was composed of 20 closed-ended ques-
tions and attitude scales, some of which covering multiple items. Closed-ended ques-
tions and attitude scales, such as Likert-type scales [120], are very common in question-
naires, because they make it easier to summarize and compare responses than open-ended
questions [115,123–125]; moreover, they reduce the risk of inappropriate and ambigu-
ous responses, as may occur when respondents are left completely free to express them-
selves [120].

To prepare the questionnaire, we conducted an extensive literature review [13,34,64,
75,109,117–119], which permitted us to identify the elements of the CE relevant to SMEs.
Questions on these elements were organized in a first draft of the questionnaire, which was
submitted to the Environmental Policies Department of CNA, the Italian Confederation
of Craft Trades and Small- and Medium-Sized Enterprises, to gather comments, observa-
tions, and suggestions. The CNA provided invaluable support in our research, as one of
the most representative associations of Italian SMEs with a membership base including
artisans, business owners, professionals, self-employed and small and micro-businesses in
all services and industrial sectors all over the country.

The CNA’s direct knowledge of Italian SMEs allowed an in-depth review of the draft
questionnaire: the structure, contents and sequence of the questions were assessed by the
CNA and partially reformulated, regrouped and improved to assure their completeness,
adequacy and clarity. The CNA suggested, and we adopted, terms potential respondents
would be more familiar with, and the use of a less technical language. This revision made
the questionnaire more consistent with the literacy level of potential respondents [120] and
enabled us to avoid pre-testing the questionnaire on a small sample of businesses [126].

To be sure all the respondents shared our concept of the CE, the questionnaire began
with the well-known definition of the CE adopted by the European Parliament in 2015 and
proposed in Table 2.

After three initial questions on the characteristics of the organization (location, sector
and size), the questionnaire addressed the following aspects: awareness and knowledge of
the CE (two questions); strategic importance of the CE (one question); implementation of a
CE (six questions); benefits obtained and perceived (two questions, articulated in many
items); barriers to the adoption of a CE (one question); use of KPIs on the CE (four questions,
divided into several sub-questions) and transparency on CE performance (one question).

Certain questions allowed multiple responses. The questionnaire also included some
filter questions that automatically guided respondents to the next relevant question, based
on the answer to the previous question.
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The questionnaire was available online from 5 to 19 July 2021. On the initiative of
the CNA Environmental Policies Department, the survey was widely publicized in the
CNA newsletter and on its official social networks to reach as many associated businesses
as possible. A reminder to complete the survey was also posted ten days after the first
announcement. In addition, the CNA’s regional and territorial offices, which usually have
closer contact with members, were invited to promote the questionnaire further through
their websites and mailing lists.

For the CNA, this was the first time it took part in research to explore the actions of its
members in relation to the CE, whereas it had already conducted surveys on sustainability.
The questionnaire on the CE was completed by 623 respondents, a number in accordance
with previous surveys carried out by the CNA and higher than other recent country-
based academic surveys on the CE (see, for example, Fonseca et al. [115], who analyzed
99 Portuguese organizations; Oncioiu et al. [42], who considered 384 Romanian SMEs;
Mura et al. [13] who focused on 254 Italian SMEs; and Holzer et al. [127], who investigated
183 Austrian SMEs).

Research Protocol

A research protocol is a detailed plan of a study. Typically, the formalization of a
research protocol is an essential step in health research, which is carried out by a team
of investigators and requires clinical trials of pharmaceuticals, medical devices and other
medical products [128–130]. However, a written protocol is useful in any field of research,
including business and management studies, because it forces the researchers to carefully
design all aspects of the study at the beginning of their project. Moreover, if the study is
developed by a research group, the protocol clarifies the contribution expected from every
team member in different stages of research and it provides the necessary guidelines all the
participants must comply with.

To properly plan and implement our research program, we adopted a specific research
protocol, consisting in a long and detailed document, the main parts of which we have
already described in this paper. Table 5 summarizes the research protocol that led our
study, specifying which activities had to be done in each stage, how many researchers had
to be involved, and in which stages the researchers would have required the cooperation of
the CNA.

Since the very early stages of research, we considered how to ensure data quality,
which depends on reliability of measurement and validity of survey information [131].

Reliability concerns consistency of results obtained at different time, by different
researchers/observers, and in different occasions and it is usually assessed through the test–
retest method [120]. However, the cooperation of CNA experts in the field of sustainability
and CE allowed us to avoid the test–retest. In fact, they meticulously checked all closed-
ended questions included in our survey questionnaire to spot glaring flaws, which would
have badly affected consistency of findings. Moreover, the use of the internet to administer
the questionnaire and the presence of only closed-ended questions ensured high objectivity
and prevented accidental, inconsistent behavior on the part of the researchers, which could
have determined poor reliability.

Validity is the extent to which a test measures what it is intended to measure [132].
Validity relates to the accuracy of a measure and its subsequent suitability to support the
conclusions. To ensure validity of survey information, we based our questionnaire on
established theory and findings of previous studies. Moreover, we carefully selected the
questions to submit to the participants and we adopted precise wording.

We paid particular attention to construct validity. A construct is an abstract concept
that is deliberately created to represent a collection of concrete forms of behavior [120].
Whereas a construct cannot be directly observed, it can be measured by concentrating
on other indicators associated with it. As the construct of our study was the companies’
inclination to the CE, we assumed CE knowledge, CE application, CE strategic relevance,
benefits from CE, barriers to the CE transition, and use of CE-related KPIs as indicators of



Sustainability 2022, 14, 270 9 of 33

the construct. Therefore, every question we inserted in the questionnaire focused on one of
these topics.

Table 5. Research protocol.

Rationale for
research

• Aim of this study: to investigate the state of the CE
among Italian SMEs, considering both their
different sizes and sectors.

• Literature review, aimed at understanding where
to position our study.

• Literature gap to be filled: specific studies on the
adoption of CE principles in SMEs are still rare; in
particular, Italian SMEs have been largely
investigated, but not in respect of their inclination
to implement CE practices and the subsequent
need for improving CE-related
performance indicators.

• All the researchers involved
in conceptualization.

• Two researchers involved in literature review.

Objectives • Identification of simple, specific research questions. • Two researchers involved in objective setting.

Methodology

• Selection of the sample: Italian SMEs (specifically,
the CNA members).

• Selection of the method: quantitative research
based on a questionnaire survey, administered
through the internet.

• Literature review, aimed at identifying all aspects
to investigate through the questionnaire.

• Preparation of the questionnaire.
• Meetings with the CNA’s experts to review and

improve the questionnaire.
• Construct validity, assessed through literature

review and CNA experts’ judgement on the
questionnaire structure and content.

• Reliability, ensured by the cooperation of the CNA
in distributing the online questionnaire to
its members.

• One researcher involved in defining
the methodology.

• Two researchers involved in preparing and
revising the questionnaire.

• Cooperation of the CNA’s experts in the
review and improvement of
the questionnaire.

Data
management and

analysis

• Data verification.
• Data processing supported by Excel.
• Preparation of tables and figures to represent the

survey results.

• Cooperation of the CNA’s ICT staff in
processing data using Excel.

• Two researchers involved in data verification.
• One researcher involved in preparing tables

and figures.

Ethical
considerations

• Need to protect the privacy of respondents, in
compliance with Regulation (EU) 2016/679
(GDPR) requirements.

Construct validity derives evidence from other types of validity, including face validity
and content validity [133]. Face validity consists in a subjective judgement of the ques-
tionnaire, typically expressed by the researchers considering the relevance, reasonability,
unambiguity and clearness of the items [134]. Face validity is an informal assessment of
how the content seems to be on the surface, so it is considered a weak form of validity
that requires further evaluation. For this reason, we also examined content validity, which
relates to the representativeness of all aspects of the construct [135]. As our survey covered
all significant aspects of the companies’ inclination to the CE that had emerged from an
extensive literature review and it was positively assessed by CNA experts, it specifically
achieved content validity.

However, some threat to validity still remains. Among others, evaluation appre-
hension may have affected the answers to the questionnaire. Evaluation apprehension
is something similar to the subject effect (also known as the Hawthorne effect) [136] in
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experimental research. According to the so called subject effect, people who are conscious
of being studied change their behavior to perform better and look smarter. In a survey
design like ours, the answers might reflect the wish of some respondents to appear more
interested and engaged in the CE transition than they really were.

4. Results

This section presents the results of the survey, starting with the sample composition.
This is followed by a description of the results, highlighting the links with the size (micro,
small and medium) and sector (manufacturing, construction, and services) of the SMEs.

4.1. Characteristics of Study Participants

Figure 1 shows the composition of the investigated sample, according to three criteria:
location, number of employees and activity sector.

Figure 1. Sample structure: (a) location; (b) number of employees; (c) sector.

Most of the 623 SMEs that completed the questionnaire were located in Northern Italy:
more specifically, 187 (30.01%) were located in the North-West and 266 (42.70%) in the
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North-East; 116 businesses (18.62%) were located in Central Italy; 35 enterprises (5.62%)
were based in Southern Italy and 19 (3.05%) on Italian islands. This composition partly
reflects the Italian regional distribution of SMEs that are sensitive to the environmental
impact of their activities, according to the ISTAT permanent census [137]. However, while
the ISTAT census located only 51% of these SMEs in the north, our survey obtained a higher
percentage of responses from that area (72.71%). This could be due to a more intensive
promotion of CE practices by the local CNA offices operating in northern regions, and their
effective contribution in the dissemination of our questionnaire.

As concerns the staff size: 512 respondents representing 82.18% of the sample we
analyzed were micro-businesses with fewer than 10 employees; 99 respondents (15.89%)
were small businesses with 10–49 employees; while the remaining 12 respondents (1.93%)
were medium enterprises with 50–249 employees. The predominance of micro-businesses
in surveys concerning the CE is not new in the literature: micro-enterprises represented
almost the 80% of the sample investigated by Mura et al. [13] with reference to the situation
in Italy, and 89% of the sample analyzed by Oncioiu et al. [42] in Romania.

Regarding the sector of activity, 244 SMEs operated in manufacturing (39.16%), 96 in
construction (15.41%) and 283 in services (45.43%).

4.2. Knowledge and Awareness of the CE Concept

The first matter to be investigated was the respondents’ knowledge and awareness of
the CE. Respondents were asked to assess their knowledge of the CE as accurate, average,
or modest (Table 6).

Table 6. Respondents’ self-assessment in knowledge of the CE.

CE Knowledge
Total Micro Small Medium Manufacturing Construction Services

No. % No. % No. % No. % No. % No. % No. %
Accurate 55 8.83% 44 8.59% 8 8.08% 3 25.00% 20 8.20% 7 7.29% 28 9.89%
Average 263 42.22% 205 40.04% 50 50.51% 8 66.67% 111 45.49% 47 48.96% 105 37.10%
Modest 305 48.96% 263 51.37% 41 41.41% 1 8.33% 113 46.31% 42 43.75% 150 53.00%

Total 623 100% 512 100% 99 100% 12 100% 244 100 % 96 100% 283 100%

Only 8.83% of the entire sample declared that they have accurate knowledge of the CE,
whereas 42.22% assessed it as average; however, the most common response was modest
knowledge (48.96%).

The degree of knowledge of the CE seems to be linked to the size of the business: in
medium-sized enterprises, modest knowledge is much rarer (8.33%) than in small (41.41%)
and micro (51.37%) enterprises. On the other hand, 66.67% of respondents belonging
to medium enterprises declared that they have average knowledge of the CE, and 25%
considered themselves to have accurate knowledge. This is probably due to the greater
complexity of processes implemented in medium-sized enterprises than in the two other
groups, which usually requires a larger workforce including higher qualified employees.

In terms of activity sector, accurate knowledge of the CE was declared in similar
proportions in manufacturing (8.20%), construction (7.29%) and services (9.89%). SMEs
operating in services had the highest percentage of respondents with modest knowledge of
the CE (53%), while average knowledge was slightly more frequent in construction (48.96%)
than in manufacturing (45.49%). It is probable that the implementation of processes involv-
ing the use or transformation of raw materials, which can have significant environmental
impacts, stimulated the development of knowledge of the CE.

According to our survey, business experience is the most common way knowledge of
the CE is acquired, regardless of the enterprise size and sector, as stated by 156 respondents
of the 298 who answered this specific question. In addition, 49 respondents mentioned
training and information by trade associations, and 46 cited higher education, university
and other advanced courses as sources of knowledge on the CE. Finally, 98 respondents
resorted to other means, such as individual and autonomous learning (Table 7).
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Table 7. How respondents acquired their knowledge of the CE.

Acquisition of Knowledge
on the CE 1

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Business experience 156 52.35% 68 54.84% 29 58.00% 59 47.58% 118 50.86% 33 57.89% 5 55.56%
Training and information

promoted by trade associations 49 16.44% 19 15.32% 11 22.00% 19 15.32% 35 15.09% 13 22.81% 1 11.11%

Higher education, university,
advanced courses 46 15.44% 15 12.10% 7 14.00% 24 19.35% 32 13.79% 11 19.30% 3 33.33%

Other 98 32.89% 42 33.87% 12 24.00% 44 35.48% 82 35.34% 13 22.81% 3 33.33%
1 One or more options allowed. Percentages based on the number of respondents to the question (total: 298; micro:
232; small: 57; medium: 9; manufacturing: 124; construction: 50; services: 124).

4.3. Strategic Importance of the CE

As shown in Table 8, 298 respondents expressed their opinion on the strategic impor-
tance of the CE for their business. Overall, the answers were equally divided into those
who agreed (50%) and those who disagreed (50%) with the strategic importance of the CE.
Respondents from the construction sector were exactly divided between agreement and
disagreement, unlike the other sectors, where there was either a tendency to agree with
strategic role of the CE, as in the services sector (53.23%), or a tendency to disagree with
the strategic importance of the CE for enterprises in manufacturing (53.23%).

Table 8. Strategic importance of the CE.

Strategic Importance
of the CE

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Yes 149 50.00% 113 48.71% 31 54.39% 5 55.56% 58 46.77% 25 50.00% 66 53.23%
No 149 50.00% 119 51.29% 26 45.61% 4 44.44% 66 53.23% 25 50.00% 58 46.77%

Total 298 100% 232 100% 57 100% 9 100% 124 100% 50 100% 124 100%

The recognition of the strategic role of the CE seems to be correlated to the size of the
company: the larger the business, the greater the recognition.

4.4. Implementation of CE Practices

The survey also investigated the actual implementation of CE practices in the Italian
SMEs that completed the questionnaire (Table 9).

Table 9. Implementation of CE practices.

Years of Experience
Total Micro Small Medium Manufacturing Construction Services

No. % No. % No. % No. % No. % No. % No. %
1 year 22 3.89% 15 3.23% 7 7.69% 0 0.00% 11 5.00% 3 3.45% 8 3.09%

2–3 years 45 7.95% 32 6.88% 10 10.99% 3 30.00% 15 6.82% 9 10.34% 21 8.11%
4–5 years 27 4.77% 21 4.52% 6 6.59% 0 0.00% 15 6.82% 2 2.30% 10 3.86%
>5 years 77 13.60% 58 12.47% 18 19.78% 1 10.00% 34 15.45% 9 10.34% 34 13.13%

CE will be introduced soon 75 13.25% 56 12.04% 16 17.58% 3 30.00% 38 17.27% 11 12.64% 26 10.04%
Not considering introducing CE 320 56.54% 283 60.86% 34 37.36% 3 30.00% 107 48.64% 53 60.92% 160 61.78%

Total 566 100% 465 100% 91 100% 10 100% 220 100% 87 100% 259 100%

Only 171 respondents managed, or were employed by, a business that had already
implemented CE processes; of these, 77 were enterprises with over five years of experience
in CE practices (13.60%, a percentage much lower than in Romania, where it reached
62.8% [42]). The survey also revealed that 75 businesses intended to implement CE actions
in the short term. On the other hand, 320 businesses representing 56.54% of the 566 respon-
dents were not even considering the introduction of the CE in their activities. In general,
the picture emerging from the survey contained contrasting elements: CE was a recent
innovation in about one third of the SME respondents and had aroused interest in some
others, but there was still large room for improvement in more than half of the sample.

Such scarce involvement was more frequent in services (61.78%) and construction
(60.92%) than in manufacturing (48.64%). Furthermore, the investigation proved that CE
processes were less widespread in micro-businesses than in small- and medium-sized
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enterprises, and that micro-businesses were also significantly less prepared to implement
CE practices within the short term.

As illustrated in Table 10, the investigation focused on three principal CE practices,
which can be associated with one or more elements of the “R” framework.

Table 10. Implementation of CE practices.

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Internal recovery of materials in production processes (reuse, recycle, recover)
Yes 93 60.00% 61 54.95% 30 75.00% 2 50.00% 43 60.56% 12 60.00% 38 59.38%

Will do soon 26 16.77% 21 18.92% 4 10.00% 1 25.00% 13 18.31% 5 25.00% 8 12.50%
No, and not considering in short term 36 23.23% 29 26.13% 6 15.00% 1 25.00% 15 21.13% 3 15.00% 18 28.13%

Total 155 100% 111 100% 40 100% 4 100% 71 100% 20 100% 64 100%
Purchase of recycled materials or products (reduce)

Yes 85 55.19% 58 52.25% 23 58.97% 4 100.00% 35 50.00% 8 40.00% 42 65.63%
Will do soon 37 24.03% 29 26.13% 8 20.51% 0 0.00% 22 31.43% 6 30.00% 9 14.06%

No, and not considering in short term 32 20.78% 24 21.62% 8 20.51% 0 0.00% 13 18.57% 6 30.00% 13 20.31%
Total 154 100% 111 100% 39 100% 4 100% 70 100% 20 100% 64 100%

Redesign of processes, products and services according to CE principles (refuse)
Redesign of production processes 46 32.39% 27 26.47% 19 51.35% 0 0.00% 32 47.76% 3 15.79% 11 19.64%
Redesign of products and services 53 37.32% 43 42.16% 8 21.62% 2 66.67% 12 17.91% 10 52.63% 31 55.36%

Will do soon 22 15.49% 16 15.69% 5 13.51% 1 33.33% 11 16.42% 5 26.32% 6 10.71%
No, and not considering in short term 21 14.79% 16 15.69% 5 13.51% 0 0.00% 12 17.91% 1 5.26% 8 14.29%

Total 142 100% 102 100% 37 100% 3 100% 67 100% 19 100% 56 100%

First, we considered the internal recovery of materials in production processes. Being
implemented in 93 out of the 155 respondent enterprises (60%), regardless of their sector,
this CE practice was the one most applied at the time of the survey and it was about to be
introduced by a further 26 respondents (16.77%). Moreover, it was already largely adopted
in small businesses (75%). In detail, the internal recovery of materials includes

• Reuse of packaging and production off-cuts, a practice implemented in 54 compa-
nies, with the highest frequency in the manufacturing sector (66.67%) and in small
businesses (65.2%);

• Recycle of waste, a process in progress in 50 SMEs, especially in the construction sector
(58.33%) and in micro-businesses (57.38%);

• Energy recovery: incineration of residues for energy production, an uncommon op-
eration implemented by only 11 enterprises, none of medium size. A similar result
was obtained by Oncioiu et al. [42] for the Romanian context, where only 2.64% of the
SMEs investigated had turned waste into energy.

We also investigated the purchase of recycled materials and products to be used in
the company’s processes. This CE practice, which allows companies to reduce the use of
raw materials, was adopted by 85 out of 154 respondents (55.19%) and its introduction
had already been planned by further 37 (24.03%). The purchase of recycled materials
and products was more common in the services sector (65.63%) than in manufacturing
(50%) and construction (40%); the practice was also positively correlated to the size of
the company. Purchased recycled materials and products were used in core activities by
51 companies, in auxiliary processes (such as packaging) by 46 SMEs, and in administrative
and general services by 56 companies. Manufacturing enterprises showed a preference
for using purchased recycled materials and products in core activities (56.25%), whereas
companies in construction and services mostly deployed them in administrative and
general services (50% and 53.85%, respectively).

Finally, we collected information about the redesign of processes, products, and
services in order to produce less waste or prevent it (refuse), according to CE principles. In
this regard, 46 respondents out of 143 (32.39%) declared that they had mainly redesigned
production processes, while 53 enterprises (37.32%) had primarily rethought products and
services. In addition, actions were planned in the short term in a further 22 SMEs (15.49%).
In total, 51.35% of small companies made changes to production processes, whereas 42.16%
of micro-businesses and 66.67% of medium-sized enterprises redesigned products and
services, making the consumers aware of their efforts towards circularity. In manufacturing,
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redesign largely involved production processes (47.76%); on the other hand, companies
operating in the other sectors focused more on the redesign of products and services, as
stated by 52.63% of respondents from construction and 55.36% from services.

Overall, the results described above are not surprising, as they confirm what had
already emerged from a previous study of 254 Italian SMEs conducted by Mura et al. [13].
Their research proved that the CE practices were weakly developed among Italian SMEs,
except for separated waste collection, as a consequence of strict national regulation in
that field.

4.5. Benefits and Potential of the CE

We asked the respondents from the companies that had already implemented CE
practices to identify one or more benefits they had experienced (Table 11).

Table 11. Benefits experienced from adopting a CE.

Benefits of the CE 1 Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Improved operating efficiency
and cost reduction 63 40.65% 40 36.04% 21 52.50% 2 50.00% 27 38.03% 8 40.00% 28 43.75%

Increase in revenues 22 14.19% 13 11.71% 8 20.00% 1 25.00% 13 18.31% 3 15.00% 6 9.38%
Easier access to credit 3 1.94% 3 2.70% 0 0.00% 0 0.00% 1 1.41% 0 0.00% 2 3.13%

Easier access to public funds 4 2.58% 3 2.70% 1 2.50% 0 0.00% 3 4.23% 0 0.00% 1 1.56%
Tax relief 3 1.94% 3 2.70% 0 0.00% 0 0.00% 0 0.00% 0 0.00% 3 4.69%

Development of partnerships 16 10.32% 10 9.01% 6 15.00% 0 0.00% 11 15.49% 0 0.00% 5 7.81%
Other 17 10.97% 13 11.71% 3 7.50% 1 25.00% 5 7.04% 1 5.00% 11 17.19%
None 55 35.48% 46 41.44% 8 20.00% 1 25.00% 24 33.80% 9 45.00% 22 34.38%

1 One or more options allowed. Percentages are based on the number of responses to the question (total: 155;
micro: 111; small: 40; medium: 4; manufacturing: 71; construction: 20; services: 64).

The survey highlighted that most companies (64.52%) had already experienced benefits
from implementing CE actions.

Improved operating efficiency, accompanied by cost reduction, was the most common
benefit (40.65%), with higher frequency in small (52.50%) and medium (50%) enterprises, as
well as within the services sector (43.75%). Probably, the internal recovery of materials, the
purchase of recycled materials and products for internal use and the redesign of production
processes have helped reduce operating costs.

An increase in revenues was underlined by 14.19% of respondents, with a higher
percentage in manufacturing (18.31%). As concerns the company size, higher revenues
were seen in particular in small- (20%) and medium-sized (25%) businesses; sales could
have grown in medium-sized enterprises because of the redesign of products and services.

Approximately one-tenth of the respondents also reported the development of part-
nerships (for example, with suppliers and clients) as an actual benefit of the adoption of a
CE, especially in manufacturing (15.49%) and in small enterprises (15%). Conversely, CE
practices did not seem to have contributed to building any partnerships in construction
and medium-sized businesses.

In addition, few enterprises experienced financial and fiscal benefits. Only three
companies associated the implementation of a CE with easier access to credit, which
suggests that the banking and financial system fails to recognize the potential of the CE
to create value and enable businesses to meet stakeholders’ economic expectations in the
long term.

Similarly, easier access to public funds and tax relief were mentioned by only four
and three enterprises, respectively. This suggests the need for a regulatory change to
promote public policies that offer greater support to sustainable businesses and improve
the assignment of subsidies to the most deserving enterprises.

Finally, a large proportion of enterprises (35.48%) had already implemented CE prac-
tices but had not perceived any benefit from them yet. This unfortunate condition mainly
affected the construction sector (45%) and micro-businesses (41.44%).
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Through the questionnaire, we also tried to measure the respondents’ level of agree-
ment with eight statements about the potential of the CE, as listed in Figure 2. To do so, we
used a five-point Likert-type scale, structured as follows: “Strongly disagree”; “Disagree”;
“Neither agree nor disagree”; “Agree”; “Strongly agree”. Then, we transformed the answers
into ordinal data, from 1 (“Strongly disagree”) to 5 (“Strongly agree”). Finally, we summa-
rized the respondents’ opinions on each statement through a weighted arithmetic mean:
this was calculated for all the size- and sector-based categories, as well as distinguishing
between businesses that were already adopting a CE and those not yet adopting a CE.

Figure 2. Respondents’ opinions on the potential of the CE (mean value). For each statement, the
figure shows the mean value, weighted according to the number of responses obtained from each
category of company. Within the same category, the number of responses varies from a statement to
another as follows: (a) total: 420–424; (b) micro: 337–341; small: 73–75; medium: 8–9; (c) manufac-
turing: 163–167; construction: 65–67; services: 190–192; (d) companies implementing CE: 133–136;
companies not implementing CE: 286–288.
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The capacity of the CE to reduce the environmental impact of business activities was
the only statement that received full agreement among respondents, summarized by a
weighted average higher than 4 (4.17). The capacity of the CE to foster innovation (3.93)
and to improve the quality of the workplace (3.80) were also largely agreed upon. For
all the other statements, the respondents showed a certain difficulty in expressing a clear
opinion, as demonstrated by weighted averages between 3.21 and 3.59.

While no significant differences emerged between the sectors analyzed, the size of the
business seemed to affect the respondents’ opinions. Indeed, medium-sized enterprises
expressed a much higher level of agreement than the sample group as a whole on the
following four statements: “A CE reduces the environmental impact of business activities”;
“A CE helps find new clients”; “A CE fosters innovation”; “A CE facilitates access to
finance”. However, medium-sized enterprises were also the only category expressing
serious doubts (2.67) about whether the CE helped reduce costs.

Finally, the survey enabled us to distinguish between companies that had already
adopted CE practices and those with no actual experience in the field. In the first group,
opinions about CE were generally much more positive than in the second group. There
was only one exception: the capacity of a CE to facilitate access to finance was rated only
3.08 by respondents operating in companies that were already operating in accordance
with CE principles, whereas those without direct experience of a CE expressed a slightly
higher agreement with the statement (3.27).

4.6. Barriers to the Deployment of a CE

The questionnaire helped us understand the barriers to the uptake of a CE in Italy. All
the participants involved in the survey were asked to select one or more factors that, in their
opinion, might impede or restrict the implementation of CE practices within a business.
Overall, the survey enabled us to collect the opinions of 483 respondents (Table 12); more
specifically, 139 of them represented enterprises that had already adopted a CE, whereas
344 belonged to organizations in which a CE had never been applied.

Table 12. Factors hindering the uptake of a CE.

Barriers to a CE 1 Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Lack of knowledge and expertise 156 32.30% 121 31.03% 31 36.90% 4 44.44% 66 35.11% 24 30.00% 66 30.70%
Difficulty making changes to

processes, products and services 78 16.15% 55 14.10% 21 25.00% 2 22.22% 43 22.87% 11 13.75% 24 11.16%

Prohibitive investments 92 19.05% 76 19.49% 16 19.05% 0 0.00% 41 21.81% 13 16.25% 38 17.67%
Lack of incentives and support 118 24.43% 99 25.38% 16 19.05% 3 33.33% 58 30.85% 17 21.25% 43 20.00%

Excessive bureaucracy 91 18.84% 72 18.46% 17 20.24% 2 22.22% 35 18.62% 23 28.75% 33 15.35%
Other 150 31.06% 129 33.08% 21 25.00% 0 0.00% 51 27.13% 27 33.75% 72 33.49%

1 One or more options allowed. Percentages are based on the number of responses to the question (total: 483;
micro: 390; small: 84; medium: 9; manufacturing: 188; construction: 80; services: 215).

The major obstacle was identified as the lack of advanced knowledge and specific
expertise to adopt CE practices effectively (32.30%), particularly in small- and medium-
sized companies and in the manufacturing sector (35.11%).

The difficulty in making changes to production processes, products, and services in
order to convert from a linear to a circular business model was also identified by 16.15% of
respondents as a barrier to the uptake of a CE, with higher percentages in medium-sized
enterprises (22.22%) and in manufacturing (22.87%).

Barriers to CE can be of a financial nature too. In this regard, 19.05% of respondents
mentioned initial or ongoing prohibitive investments, a problem that seemed to affect
micro- and small enterprises in all sectors.

Likewise, a lack of incentives and support afflicted one quarter of respondents, with
slightly higher frequency among medium-sized businesses (33.33%) and in the manufactur-
ing sector (30.85%).

These results are consistent with those emerged from the already mentioned study in-
volving Romanian SMEs [42]: of the 310 businesses analyzed in that research program, only
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10 had financed their CE transition using non-reimbursable government funds, while only
6 had obtained non-reimbursable grants from the EU or supranational financial institutions.

According to 18.84% of respondents, excessive bureaucracy was another significant
obstacle to the uptake of a CE, especially in construction (28.75%). This confirms the results
obtained by Mura et al. [13] through the analysis of a sample of Italian SMEs, which rated
4.58 on a 7-point Likert-type scale the bureaucratic difficulty in applying the legislation
on sustainability.

4.7. Use of KPIs to Monitor CE-Related Performance and Transparency towards Stakeholders

The transition from a linear to a circular business model requires clearly defined
targets and related indicators, which enable companies to assess the progress towards the
achievement of those objectives [138]. On a micro-level, this entails redesigning the set
of KPIs a company adopts in its management control system [139–142] Nevertheless, our
findings show that Italian SMEs have thus far failed to give this aspect due importance.

Only 43 respondents out of 424 (10.14%) declared that they had adopted KPIs concern-
ing the circularity of processes or products, with higher frequency among small (14.47%)
and medium (22.22%) companies, but without significant differences between the three
sectors of activity (Table 13). These results are not surprising if we consider the relative
costs a company must sustain in order to invest in improvements to its information system,
so that it provides a reliable and constantly updated set of non-financial indicators.

Table 13. Adoption of KPIs to drive and monitor the CE.

Adoption
of CE-Related KPIs

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

KPIs adopted 43 10.14% 30 8.85% 11 14.47% 2 22.22% 15 8.93% 8 11.94% 20 10.58%
KPIs not adopted 381 89.86% 309 91.15% 65 85.53% 7 77.78% 153 91.07% 59 88.06% 169 89.42%

Total 424 100.00% 339 100.00% 76 100.00% 9 100.00% 168 100.00% 67 100.00% 189 100.00%

More specifically, the survey investigated the usage of a limited number of KPIs
regarding recycled materials used in the internal processes of the SMEs surveyed and
embedded in the products sold to clients. In addition, the survey considered possible KPIs
to monitor employment and job creation in a circular business model. Table 14 highlights
the fact that only few businesses had already adopted the CE-related KPIs proposed in the
questionnaire: between 11 and 21 SMEs, depending on the specific KPI. The same number
of businesses approximately also intended to improve their information system to trace
one or more of these indicators.

According to the empirical results presented in Table 15, in approximately two-thirds
of the SMEs already adopting CE-related KPIs or of those willing to introduce them, such
indicators were, or would be, utilized to establish targets at company level and to measure
their achievement. Similarly, the KPIs were, or would be, used to assign targets to staff
members and to assess individual performance. In 76.47% of those same companies, the
owner or the board of directors periodically examined the KPIs, a practice that underlines
the established importance of the CE as a factor in a company’s success and that should
underpin its future development. In addition, 71.43% of SMEs that used or intended to
use CE-related KPIs as a management control tool discussed or intended to discuss them
with their employees, in order to improve knowledge and understanding of CE targets
and results within the organization. Among the sample investigated, small businesses and
the companies operating in the manufacturing sector made the largest use of CE-related
performance indicators.

In any case, most enterprises had not adopted any CE-related KPIs at the time of the
survey. According to Table 16, 245 out of 415 respondents (59.04%) had met difficulties
because of their limited knowledge of KPIs, while 143 (34.46%) were deterred by the
costs and complexity of drawing-up CE performance indicators. Finally, 135 respondents
(32.53%) perceived no benefit to implementing CE-related KPIs. This reveals a general
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lack of management control culture within most Italian SMEs, which negatively affects the
planning and monitoring of activities that could be crucial in circular business models.

Table 14. List of CE-related KPIs.

Adoption of
KPIs

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Amount of waste recycled within the company 1

Already used 21 60.00% 15 57.69% 6 66.67% 0 0.00% 7 58.33% 6 85.71% 8 50.00%
To be introduced 11 31.43% 9 34.62% 2 22.22% 0 0.00% 5 41.67% 0 0.00% 6 37.50%

Quantity of recycled materials purchased externally to be used in internal processes 1

Already used 16 45.71% 10 40.00% 6 66.67% 0 0.00% 6 54.55% 4 57.14% 6 35.29%
To be introduced 15 42.86% 13 52.00% 2 22.22% 0 0.00% 5 45.45% 2 28.57% 8 47.06%

Number of industrial, distribution and administrative processes and number of products
that have been redesigned according to CE principles 2

Already used 15 41.67% 4 33.33% 3 42.86% 8 47.06% 12 46.15% 2 22.22% 1 100.00%
To be introduced 16 44.44% 6 50.00% 3 42.86% 7 41.18% 10 38.46% 6 66.67% 0 0.00%

Revenues from sales of products containing recycled materials or parts,
and revenues from direct sales of internally recovered materials 2

Already used 13 36.11% 9 34.62% 3 33.33% 1 100.00% 4 33.33% 3 42.86% 6 35.29%
To be introduced 16 44.44% 12 46.15% 4 44.44% 0 0.00% 7 58.33% 3 42.86% 6 35.29%

Quality of products containing recycled materials 2

Already used 16 44.44% 13 50.00% 3 33.33% 0 0.00% 6 50.00% 3 42.86% 7 41.18%
To be introduced 14 38.89% 10 38.46% 4 44.44% 0 0.00% 5 41.67% 3 42.86% 6 35.29%

Number of employees devoted to CE processes 2

Already used 15 41.67% 11 42.31% 3 33.33% 1 100.00% 5 41.67% 4 57.14% 6 35.29%
To be introduced 11 30.56% 8 30.77% 3 33.33% 0 0.00% 4 33.33% 1 14.29% 6 35.29%

Number of new staff recruited to deal with CE processes 2

Already used 11 30.56% 7 26.92% 3 33.33% 1 100.00% 2 16.67% 2 28.57% 7 41.18%
To be introduced 13 36.11% 10 38.46% 3 33.33% 0 0.00% 8 66.67% 0 0.00% 5 29.41%

1 Percentages are based on the number of responses concerning each specific KPI, as follows: total: 35; micro: 29;
small: 9; medium: 0; manufacturing: 12; construction: 7; services: 16. 2 Percentages are based on the number of
responses concerning each specific KPI, as follows: total: 36; micro: 29; small: 9; medium: 1; manufacturing: 12;
construction: 7; services: 17.

Table 15. Use and analysis of CE-related KPIs.

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

KPIs are used to establish corporate targets 1 24 68.57% 18 72.00% 6 66.67% 0 0.00% 8 72.73% 5 71.43% 11 64.71%
KPIs are used to measure corporate results 2 23 67.65% 15 62.50% 7 77.78% 1 100.00% 9 81.82% 3 42.86% 11 68.75%
KPIs are used to assign individual targets

and assess individual performances 2 23 67.65% 16 66.67% 7 77.78% 0 0.00% 8 80.00% 4 57.14% 11 64.71%

KPIs are periodically examined by the
company’s owner or board of directors 2 26 76.47% 17 70.83% 8 88.89% 1 100.00% 9 90.00% 3 42.86% 14 82.35%

KPIs are illustrated to the employees to
explain the targets that must be pursued

and the results achieved 1
25 71.43% 16 66.67% 8 80.00% 1 100.00% 10 90.91% 4 57.14% 11 64.71%

1 Percentages are based on the number of responses concerning the specific KPI, as follows: total: 35; micro: 25;
small: 9; medium: 1; manufacturing: 11; construction: 7; services: 17. 2 Percentages are based on the number of
responses concerning the specific KPI, as follows: total: 34; micro: 24; small: 9; medium: 1; manufacturing: 11;
construction: 7; services: 16.

Table 16. Factors hindering the use of CE-related KPIs.

Factors Hindering the Use
of CE-Related KPIs 1

Total Micro Small Medium Manufacturing Construction Services
No. % No. % No. % No. % No. % No. % No. %

Limited knowledge of KPIs 245 59.04% 194 58.43% 45 60.81% 6 66.67% 98 60.12% 35 53.85% 112 59.89%
Excessive costs and complexity

of compiling KPIs 143 34.46% 116 34.94% 25 33.78% 2 22.22% 62 38.04% 26 40.00% 55 29.41%

No benefit perceived 135 32.53% 113 34.04% 18 24.32% 4 44.44% 53 32.52% 22 33.85% 60 32.09%
1 One or more options allowed. Percentages are based on the number of responses to the question (total: 415;
micro: 332; small: 74; medium: 9; manufacturing: 163; construction: 65; services: 187).

The concluding part of the questionnaire addressed the external dissemination of
corporate data on CE performances. Transparency on CE-related practices, targets and
results and other issues of sustainability [140,141] can obviously affect the company’s
image in a positive way. Therefore, transparency helps strengthen stakeholder trust and
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improve financial, human, and technological resources; it also facilitates the creation and
development of relationships throughout the supply chain.

Unfortunately, Table 17 shows that very few of the enterprises we investigated in this
research have understood the importance of CE-related accountability. Only 66 businesses
of 413 disseminated data on their CE-related practices, targets and results; on the contrary,
347 companies failed to disclose this kind of information externally.

Table 17. Transparency on CE-related practices, targets, and performance.

Dissemination of Data
on CE-Related Practices and

Performance 1

Total Micro Small Medium Manufacturing Construction Services

No. % No. % No. % No. % No. % No. % No. %
Transparency on CE

Companies reporting externally on
the CE 66 15.98% 44 13.33% 20 27.03% 2 22.22% 31 19.02% 7 10.77% 28 15.14%

Companies not reporting externally
on the CE 347 84.02% 286 86.67% 54 72.97% 7 77.78% 132 80.98% 58 89.23% 157 84.86%

Total 413 100.00% 330 100.00% 74 100.00% 9 100.00% 163 100.00% 65 100.00% 185 100.00%
Tools adopted to report about CE 1

Sustainability report 10 15.15% 5 11.36% 4 20.00% 1 50.00% 5 16.13% 1 14.29% 4 14.29%
Environmental statement prepared

in accordance with a standard of
environmental certification

14 21.21% 8 18.18% 4 20.00% 2 100.00% 4 12.90% 4 57.14% 6 21.43%

Management discussion and
analysis accompanying the

annual report
8 12.12% 6 13.64% 1 5.00% 1 50.00% 3 9.68% 0 0.00% 5 17.86%

Reports for third parties (banks,
suppliers, etc.) 17 25.76% 13 29.55% 4 20.00% 0 0.00% 7 22.58% 3 42.86% 7 25.00%

Corporate website 36 54.55% 23 52.27% 13 65.00% 0 0.00% 19 61.29% 3 42.86% 14 50.00%
1 One or more options allowed. Percentages are based on the number of companies reporting externally about CE
(total: 66; micro: 44; small: 20; medium: 2; manufacturing: 31; construction: 7; services: 28).

Among the 66 businesses providing CE-related information to external stakeholders,
a corporate website was the privileged means of communication (54.55%), probably due
to its high potential to reach the largest audience at low cost [143,144]. Some companies
used adopted specific non-financial documents to disclose CE-related information, such
as a sustainability report (15.15%) or an environmental statement prepared in accordance
with a standard of environmental certification (21.21%). Finally, CE-related information
was published in the management discussion and analysis accompanying the company’s
annual report (12.12%) or in reports for banks, suppliers or other selected third parties
(25.76%).

5. Discussion

This study enabled us to understand the current state of the CE in Italian SMEs. As far
as we are aware, our questionnaire received the largest number of responses (623) among
the country-based surveys carried out in this field of literature; therefore, our findings can
be of valid support to interesting observations. Yet, some caution is needed in generalizing
the results, given the still low number of SMEs participating in the survey, especially among
those of medium size.

In this section we discuss the results described above. Each of the following sub-
sections focuses on one or more types of results, in the same order we already adopted
in Section 4. This also reflects the sequence of the research questions this paper aims at
addressing.

5.1. Need for Information and Training on the CE

The results of our study concerning the awareness and knowledge of the CE in Italian
SMEs suggest that a great deal has yet to be done to replace the traditional business models.
To be effective, the transition from linear to circular should rely on in-depth knowledge of
CE principles, which is unfortunately lacking in half of the sample analyzed, as reported
by the respondents. Insufficient knowledge seems to be a widespread problem among
SMEs, as other studies have already revealed. For example, Fonseca et al. [115] discovered
a general lack of knowledge on legal, fiscal, technical, and organizational aspects of the CE
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among Portuguese businesses. Moreover, Dissanayake and Weerasinghe [145] observed a
lack of education of the workforce on corporate sustainability and poor understanding of
social and environmental impacts of the company’s behavior.

If we refer specifically to the construction sector, which is one of those considered in
our study, we note a slightly higher awareness of the CE than in the rest of the sample.
This could be due to the need to find ways to manage and reduce the large quantities of
discarded materials generated by construction and demolition. Adams et al. [146], who also
investigated the construction sector, identified the lack of knowledge on the CE as a barrier
to the greater implementation of circular business models. However, this study proved the
existence of other more significant factors (such as the failure to consider end-of-life issues)
limiting the construction sector’s transition to a CE.

According to our research findings, knowledge of the CE mainly derives from business
experience, while structured education, training and information programs have played
a secondary role until now. Undoubtedly, greater emphasis on the CE is required in
different kinds of university courses, from Chemistry and Engineering to Management
and Law, as well as in business school programs to ensure solid and extensive knowledge
of CE principles and implications. A successful CE transition depends on an adequate
education system, which should promote an innovative design education and provide all
the necessary skills to develop and manage circular processes and products [145].

In the same way, stronger efforts should be made by trade associations to disseminate
information on the CE and to promote and organize training for professionals in order to
improve knowledge and understanding of the CE among entrepreneurs and managers,
including those in charge of SMEs. Moreover, the collaborative exchange of valuable
experience and sharing of successful CE practices, such as workshops and other major
events developed at the industry-level or engaging the supply chain [22] can stimulate
micro, small- and medium-sized companies to improve and expand their knowledge of
circular business models. This should lead to a comprehensive modernization of the non-
financial economic system in Italy—in which SMEs accounted for 99.9% of enterprises,
76.1% of value added and 64.3% of employment in 2020 [147], making it more sustainable
in the greater interest of all stakeholders.

5.2. Lack of a Clear Strategic Perspective concerning the CE

Enterprises that can count on accurate knowledge of the CE are usually more willing
to implement circular practices, because they understand the benefits they can obtain,
especially in the long term. In such cases, companies recognize the strategic value of the
CE for business success. The literature has underlined that the implementation of a CE is
of strategic importance in the mid and long term [148] because it sustains a new business
approach that [149,150]:

• Ensures greater resource efficiency,
• Reduces waste,
• Encourages new sources of revenues,
• Enhances corporate image,
• Strengthens employee loyalty,
• Improves investor interest in the company, and
• Attracts new financial resources.

However, the adoption of CE practices can be high risk in the short term, when the
increased costs due to the changes made to business processes can deter shareholders from
investing [150]. In this sense, risk aversion has been defined as an aptitude barrier to the
implementation of a CE [151].

As regards the strategic role of the CE, our empirical results are inconclusive, thus
confirming the difference of opinion existing on this point: in fact, half of the respondents
agreed on the strategic role of the CE, while the other half disagreed. However, recognition
of the strategic importance of the CE tends to grow together with the size of the business;
as stated earlier, this could be due to a greater availability of resources, which enables the
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recruitment of more qualified staff who better understand the advantages of implementing
a circular business model. It could also be evidence of the strategic nature of the CE in
meeting the different expectations of stakeholders—economic, social, and environmental—
which increase with an increase in company size and require innovative, balanced and
sustainable responses in the long term [8,152].

5.3. Sub-Optimal Exploitation of the Potential of the CE

A broad application of circular practices is essential for taking full advantage of the CE,
a result that isolated initiatives cannot ensure. However, the findings of this study show
that the implementation of CE practices by the Italian SMEs that took part in the survey
is quite rare, particularly in micro-enterprises. The adoption of circular models increases
with the increase in size of the business, thus reflecting the general attitude of Italian SMEs
towards environmental sustainability, according to a trend already observed by ISTAT [147]
Overall, just 30.21% of the sample had already undertaken CE-related activities at the time
of the investigation: this proportion is much lower than in other countries, such as Romania
(where, according to Oncioiu et al. [42], it reached 62.8%). Italian SMEs are significantly
behind the other EU Member States average. As early as 2016, 73.18% of European SMEs
that had already invested in the transition to a more circular model and had implemented
at least one CE practice in the previous three years. This was more than double the result
we obtained for Italy in 2021. Based on that same survey in 2016, Italy was ranked 19th
among the 28 EU countries, with 66.61% of its SMEs engaged in CE activities [153,154].
Therefore, our study conducted in 2021 appears to show a situation that has worsened in
the past five years, although this could be due to the different composition of our sample
from that investigated in 2016. However, if the decline is real, it could be caused by the
increase in barriers to adopting a CE that our survey also highlighted; these barriers could
be discouraging companies to design and implement circular business models, as revealed
by the significant proportion of respondents (56.54% of a total of 566) whose enterprises
were not even considering the CE in their future strategies.

Where the transition towards a CE has started, it usually consists in the internal recov-
ery of materials, including packaging and production off-cuts, in the company processes
and the purchase of recycled materials and products to be used by the business. In both
cases, SMEs can benefit from cost savings, which our results identified as the most common
advantage of a circular business model, in line with the findings of other studies [115].
Using recycled goods also protects companies from supply chain-related risks, such as
those embedded in procurement processes and connected to the price volatility of raw
materials, due to the increasing scarcity of non-renewable natural resources [13,155–157].

More complex actions, such as the redesign of processes, products, and services, are
adopted much less frequently, probably because they necessitate technical and engineering
skills [158] and the investment of financial resources that SMEs do not currently possess.
Similarly, energy production from waste, which requires the installation of specific plants,
is even rarer, as already revealed by other studies [159], also focused on SMEs [42].

The overall picture highlights sub-optimal exploitation of the potential of the CE.
Italian SMEs adopt CE practices to reduce costs, but they do not specifically associate the
CE with process and product innovation. In general, innovation is widely recognized as
one of the most important benefits of the CE to business [156], and our research findings
confirm this opinion: indeed, most of the respondents to our questionnaire agreed with the
statement that “CE fosters innovation”. Nevertheless, Italian SMEs, which are traditionally
renowned for their ability to innovate in-house and develop patents [147], still seem
unaware of how to turn words into action when it comes to the CE. We discovered that
they do not focus on the CE as a means of product and service diversification, through
which they could instead enter new markets, build strategic partnerships downstream,
reach different categories of customer and educate consumers to be more sensitive towards
environmental issues [160].
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The lack of strategic perspective can explain why increased revenues have been
reported as a positive effect of the CE by only 22 companies of the 155 that, according
to our research, have implemented circular practices. Likewise, only 16 SMEs have built
partnerships based on a shared circular approach to business.

Most likely, the continued poor knowledge and understanding of the CE among Italian
SMEs leads to a short-term and narrow view of its potential. In this regard, our survey
proved that most companies are unable to assess whether a CE helps find new customers,
supports industrial partnerships and is a distinguishing factor competitively. Given these
nebulous ideas about the potential of the CE, it is not surprising that many Italian SMEs
have been reluctant to embrace circular business practices.

5.4. Need to Remove Barriers to the Extensive Implementation of a CE

Our empirical results confirm the existence of different kinds of barriers to an ex-
tensive transition from linear to circular business models, as already stated in earlier
investigations [116,161,162].

Some obstacles, which are mostly connected to SMEs’ internal organization and func-
tioning, are managerial and technological: the shortage of CE know-how and skills and
difficulties in rethinking processes, products, and services with the purpose of closing
the loop [158]. In addition, a silo mentality that can cause a certain reluctance by some
departments to share information with others constitutes a further barrier to the CE transi-
tion [161,163,164].

The lack of the necessary knowledge and expertise could be exacerbated by a mismatch
between the demand for and the supply of labor [155,165,166] in a market where large
companies attract the most qualified workers, thus depriving SMEs of the expertise required
to implement CE measures. This could obviously hinder the innovation of industrial
processes and the development of more sustainable products and solutions.

However, even enterprises that employ valuable human resources could face barriers
to the widespread adoption of a CE; there could be cultural barriers when consumers
are neither aware nor interested in the advantages of using products with a longer life
cycle [116] and a lower environmental footprint [167,168].

According to Winans et al. [169], the barriers to the CE transition can be actually due to
a lack of stakeholder involvement in a shared vision. Similarly, Ratnasabapathy et al. [170],
who investigated the construction industry, identified the lack of communication and
coordination among stakeholders as a specific barrier to waste trade.

In such an uncertain context, only few SMEs may be prepared to invest large amounts
of capital in promoting a CE, especially if this requires borrowing. The lack of financial
resources poses serious challenges for the implementation of the CE in small- and medium
companies, as already revealed by many studies [35,171,172]. The difficulty for CE-oriented
SMEs in accessing finance was also observed [173] with reference to the European context.

In this regard, our study found that financial barriers have been hampering the imple-
mentation of circular business models in many Italian SMEs; hardly any of the enterprises
participating in the survey have benefited from easier access to credit or public funds as an
effect of adopting CE practices. Similarly, respondents expressed little conviction that a CE
can help obtain financial resources. In addition, companies adopting CE practices do not
benefit from tax concessions and they have to deal with overwhelming bureaucracy, which
creates a regulatory barrier aggravating existing difficulties [13,116,174].

In general, we observe the existence of a vicious circle that inhibits the implementation
of a CE. In fact, the transition from a linear to a circular model requires the investment of a
considerable amount of money. However, as noted by Adams et al. [146], the inclination of
companies towards adopting a CE is poorly recognized and appreciated when the enter-
prise applies for private or public funds to support its transition. This calls for significant
actions by national and regional authorities in Italy to support businesses engaged in the
transition to a CE. Policy makers should introduce direct measures to promote the CE,
such as incentives, tax relief and simplified bureaucracy. All these measures have been
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largely advocated in the existing literature [13,35,175,176], which has particularly under-
lined the need to connect incentives and tax exemption to higher resource efficiency [177].
In this respect, it is worth mentioning that the lack of incentives and public support was
reported by the companies participating in our survey as the second most pressing obstacle
to the implementation of a CE. Indirect interventions by public institutions, trade and
consumer associations and civil society may also help overcome the skepticism that still
exists surrounding the CE and makes its adoption difficult for Italian SMEs.

Awareness campaigns could be an important instrument for informing consumers
about the lower environmental impact of circular solutions involving reusing, repairing,
recycling, and refurbishing, with no negative implication on quality. Such campaigns should
encourage the consumers who have not yet embraced the green transition [116,162,178] to
purchase products and services provided by CE-oriented businesses and to return used
products back to the producer [145]. These changes in consumer behavior can stimulate
companies to incorporate eco-design principles [179,180] and reward their efforts towards
greater sustainability.

In the same manner, more intense dialogue between business associations and the
financial sector could make banks and other financial operators more conscious of the fact
that CE-oriented SMEs are exposed to fewer risks and open up new market opportunities.
Unfortunately, the investment community has often been accused of operating with “short-
term blinkers” [163] looking for rapid return on investment and disregarding projects
with wider social and environmental impact but longer financial paybacks [181]. Greater
understanding of circular business models should convince the financial institutions that
investment in SMEs committed to circularity is a safer option, thus facilitating access to
equity capital and credit [182–184].

5.5. Need to Rethink CE-Related KPIs and External Reporting

The final objective of our study was understanding the use of CE-related performance
indicators in Italian SMEs. Bocken et al. [185] indeed underlined the need to measure
the benefits produced by the CE, but also observed the scarcity of such indicators. Haas
et al. [186] emphasized the need for reliable KPIs, as the European Commission [187] did
in its Action Plan for the CE.

Key performance indicators (KPIs) are helpful tools for driving and measuring a com-
pany’s progress towards the CE [188]. In fact, KPIs can be used to translate corporate and
individual objectives into quantitative targets, the achievement of which can be monitored
and assessed more [189,190]. Moreover, the proper sharing of CE performance indicators
from the board throughout the whole organization creates a common vision based on
sustainability principles. This should support the improvement of daily operations and
promote strategies to extend product life cycles and reduce waste. Therefore, CE-related
KPIs can be integrated with the traditional financial indicators of management control and
encourage the monitoring of social and environmental issues as part of effective corporate
governance [191–195]. In addition, good CE-related indicators provide relevant information
for entrepreneurs and managers in their decision-making [196,197].

Enterprises should also disclose CE performance indicators in corporate reports for
the general audience of stakeholders or specific groups [198,199]. By doing so, companies
demonstrate their commitment to ensuring a lower environmental impact of their oper-
ations and products. In a wider perspective, companies should also report on the efforts
undertaken to implement an innovative business model, which enables them to manage
new types of risks (such as the difficulty in purchasing raw materials at affordable prices)
and to promote green careers for longstanding employees and new recruits.

Despite that the above, we discovered that Italian SMEs make little use of CE-related
KPIs to set targets and monitor results, on the one hand, and in corporate reporting, on
the other. To date, few companies have consciously implemented CE-related indicators
or intend to implement them. Where KPIs have been adopted, they are generally used to
establish corporate and individual targets, as well as to monitor and assess performance. In
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addition, such KPIs are periodically analyzed by those in charge of governance decisions,
which demonstrates the importance they attribute to CE for long-term success of their
businesses. In these companies, CE-related indicators are usually discussed with the
employees too: this approach is fundamental for sharing the vision of a business that
creates economic and social value while reducing its environmental impact.

However, the majority of SMEs investigated in this study still have a long way to
go in terms of CE planning and monitoring. The situation in Italian SMEs is further
complicated by the need to improve the whole management control system, which is
often not particularly advanced [200–202], as a condition for a broader adoption of CE-
related indicators.

Similar considerations apply to external reporting, which is essential for fostering and
managing stakeholders’ trust. Transparency in relation to CE performance, as well as on
CE-related risks, strategies, and policies, requires improvement in most of the enterprises
participating in our survey. In this regard, regulatory and standardization bodies can play
a crucial role, as they can stimulate SMEs to publish information on their attitude towards
the CE, at least by including it in their annual report.

The willingness to adopt sustainable supply chain can further encourage non-financial
corporate reporting: the company’s need to present itself as a valuable and trustworthy
business partner for suppliers of secondary raw materials and buyers of recycled products
can positively affect its external communication on CE-related issues.

Finally, the financial sector can encourage transparency on circular business models
implemented by enterprises seeking additional funding: greater availability of information
helps the assessment of a business’s capacity to reduce operational and environmental
risks, with important implications for its creditworthiness.

6. Conclusions

Circular business models can greatly contribute to building a more sustainable world,
in which economic progress and business success are integrated with environmental
preservation and social wellbeing in a just and effective manner [203,204].

In Italy, the predominance of SMEs means they bear the weight of the responsibility for
achieving sustainability in the country, also through the implementation of CE principles.
Thus, this study examined the state of the CE among Italian SMEs, considering both their
specific size and sector.

This paper sought to fill a gap in the existing literature, as no previous studies have
provided a comprehensive analysis of Italian SMEs with reference to CE-related knowledge
and application, recognition of the strategic relevance of the CE, and benefits from and
barriers to the transition towards circular business models.

Moreover, this paper contributes to the literature on management control and external
reporting. Through a micro-level approach, we investigated the adoption of CE-related
KPIs as a tool to support setting targets, monitoring and assessing performance and
disseminating information to stakeholders in a responsible and transparent way.

The research, based on an online questionnaire, revealed the existence of cultural,
technological, market and financial barriers that have doubtless hampered the spread of a
‘close-the-loop’ culture among Italian SMEs.

The limited knowledge of CE principles and poor understanding of their potential,
combined with difficulties in obtaining public and private funds to finance the transition
from linear to circular, are the greatest problems encountered by the companies partici-
pating in our study. Overcoming such issues requires serious and rapid action by public
institutions, trade and consumer associations and the higher education system in order to
develop a friendlier environment for the CE.

Policy makers should provide incentives, such as subsidies, tax relief and support, to
encourage the implementation of CE practices in SMEs.

In addition, trade associations play a decisive role in making businesses aware of
the benefits of adopting circular business practices, thanks to information campaigns and
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promotion of professional training. Tangible improvement also requires the commitment in
particular of academia and advanced education institutes, which should prepare students
for work in different kinds of green professions.

Finally, end consumers and citizens should be educated on the environmental, eco-
nomic and social advantages of purchasing close-the-loop products. This would lead to
support for CE-oriented companies that have undertaken a strategic path to sustainability,
generating a positive return on their investment.

Some issues remain unsolved: our research did not provide any clear evidence of the
link between the CE and company size; though we expected medium-sized enterprises
to be the most committed to a CE, this did not occur systematically. Similarly, we did not
identify a sector of activity more devoted to the CE than others.

6.1. Limitations of This Study

Admittedly, this study was constrained by some inherent limitations concerning the
research method and the composition of respondents.

First, the use of an online questionnaire made it impossible for us to exercise control
over respondents and some questions remained unanswered. However, we were aware of
this risk since the beginning of this research project and we decided not to force respondents
to answer questions they were not interested in, because this could have led to distorted
and misleading data.

Second, the sample used is not strictly representative. It is very likely that the sample
over-represents forerunners and other SMEs that consider the CE important and so accepted
to answer the questionnaire. Moreover, the online distribution of the questionnaire to all
CNA members, with no prior selection of specific recipients, led to a disproportionate
composition of the sample analyzed. In particular, the participation of medium-sized
businesses in this study was very low, which prevented us from generalizing the findings
concerning this kind of enterprises.

Third, we did not meet any entrepreneurs or managers directly. Personal interviews
and focus groups would have guaranteed us flexibility and adaptability, allowing us to
examine more in-depth relevant matters suggested by the respondents, thus developing
a better understanding of their concepts of the CE. On the other hand, the path adopted
guarantees greater objectivity of the information collected.

Fourth, our survey of CE practices covered only a part of the “R” framework. We
concentrated on activities that can be applied to all sectors; therefore, we did not contem-
plate practices associated with repair, refurbish, rethink and remanufacture, which we
considered more sector-specific.

6.2. Directions for Future Research

To conclude, we suggest some future research directions that emerge from our findings
and which could help better understand the drivers of uptake of the CE among Italian
SMEs. For example, specific analysis of medium-sized enterprises is required. In addition,
future research could investigate selected industries (e.g., textile and clothing, food and
beverage, electronics, hotels and restaurants, and transport) to map their CE practices
according to the “R” framework. Studies could be undertaken of examples of business
excellence in order to establish a benchmark for other companies. Other studies could
also focus on the professional profiles required to support the transition from linear to
circular business models. Research could explore the impact of public incentives on the
uptake of the CE among businesses of different size and sector. Researchers could also
examine the extent to which a company’s inclination towards the CE effectively affects its
creditworthiness. Finally, research is recommended in the field of management control to
understand the importance of CE-related KPIs in SME planning and control.



Sustainability 2022, 14, 270 26 of 33

Author Contributions: Conceptualization, D.M.S., L.B. and T.F.; methodology, L.B.; investigation,
L.B. and T.F.; writing—original draft preparation, D.M.S. (Section 6), L.B. (Sections 3–5) and T.F.
(Sections 1 and 2); writing—review and editing, L.B. and T.F.; supervision, D.M.S. All authors have
read and agreed to the published version of the manuscript.

Funding: This research was financed through ordinary funds from the University of Brescia, Italy.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to privacy reasons.

Acknowledgments: The authors thank CNA—Confederazione Nazionale dell’Artigianato e della Piccola
e Media Impresa (Italy’s National Confederation of Craft Trades and Small- and Medium-Sized
Enterprises) for the essential support in reviewing and administering the questionnaire survey and
in data processing.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Geissdoerfer, M.; Savaget, P.; Bocken, N.M.; Hultink, E.J. The Circular Economy—A new sustainability paradigm? J. Clean. Prod.

2017, 143, 757–768. [CrossRef]
2. Stahel, W.R. The circular economy. Nat. News 2016, 531, 435. [CrossRef] [PubMed]
3. Ghisellini, P.; Cialani, C.; Ulgiati, S. A review on circular economy: The expected transition to a balanced interplay of environmen-

tal and economic systems. J. Clean. Prod. 2016, 114, 11–32. [CrossRef]
4. Mayer, A.; Haas, W.; Wiedenhofer, D.; Krausmann, F.; Nuss, P.; Blengini, G.A. Measuring progress towards a circular economy:

A monitoring framework for economy-wide material loop closing in the EU28. J. Ind. Ecol. 2019, 23, 62–76. [CrossRef] [PubMed]
5. Gregson, N.; Crang, M.; Fuller, S.; Holmes, H. Interrogating the circular economy: The moral economy of resource recovery in the

EU. Econ. Soc. 2015, 44, 218–243. [CrossRef]
6. Ma, S.; Wen, Z.; Chen, J.; Wen, Z. Mode of circular economy in China’s iron and steel industry: A case study in Wu’an city. J.

Clean. Prod. 2014, 64, 505–512. [CrossRef]
7. Teece, D.J. Business models, business strategy and innovation. Long Range Plan. 2010, 43, 172–194. [CrossRef]
8. Salvioni, D.M.; Almici, A. Circular economy and stakeholder engagement strategy. Symph. Emerg. Issues Manag. 2020, 26–44.

[CrossRef]
9. Ünal, E.; Urbinati, A.; Chiaroni, D. Managerial practices for designing circular economy business models: The case of an Italian

SME in the office supply industry. J. Manuf. Technol. Manag. 2019, 30, 561–588. [CrossRef]
10. Murray, A.; Skene, K.; Haynes, K. The circular economy: An interdisciplinary exploration of the concept and application in a

global context. J. Bus. Ethics 2017, 140, 369–380. [CrossRef]
11. Marino, A.; Pariso, P. Comparing European countries’ performances in the transition towards the Circular Economy. Sci. Total

Environ. 2020, 729, 138142. [CrossRef]
12. Fehrer, J.A.; Wieland, H. A systemic logic for circular business models. J. Bus. Res. 2021, 125, 609–620. [CrossRef]
13. Mura, M.; Longo, M.; Zanni, S. Circular economy in Italian SMEs: A multi-method study. J. Clean. Prod. 2020, 245, 118821.

[CrossRef]
14. Aguilar Esteva, L.C.; Kasliwal, A.; Kinzler, M.S.; Kim, H.C.; Keoleian, G.A. Circular economy framework for automobiles: Closing

energy and material loops. J. Ind. Ecol. 2021, 25, 877–889. [CrossRef]
15. Hopkinson, P.; Zils, M.; Hawkins, P.; Roper, S. Managing a complex global circular economy business model: Opportunities and

challenges. Calif. Manag. Rev. 2018, 60, 71–94. [CrossRef]
16. David, A.; Thangavel, Y.D.; Sankriti, R. Recover, recycle and reuse: An efficient way to reduce the waste. Int. J. Mech. Prod. Eng.

Res. Dev. (IJMPERD) 2019, 9, 31–42.
17. Taylor, P. Tire Waste and Recycling. In The 4 Rs: Reduce, Reuse, Recycle, and Recover; Letcher, T., Shulman, V., Amirkhanian, S., Eds.;

Elsevier–Academic Press: London, UK, 2021; pp. 71–78.
18. Rodrigues, B.V.; Henriques, P.G. International Scientific Conference PBE2016. In Reduce Reuse Recycle Recover—Need to Rethink

Materials in Construction; PBE: Luhacovice, Czech Republic, 2016.
19. Abella, T.A. Follow the Rs: Reduce, replace, reuse, recycle, recover, refuse and reject, rethink. Envirocites eMagazine A Mag.

Environ. Cent. Arab Towns 2013, 4, 8–10.
20. Harrold, M.J. Reduce, Reuse, Recycle, Recover: Techniques for Improved Regression Testing; IEEE—International Conference on Software

Maintenance: Edmonton, AB, Canada, 2009.
21. Yu, K.H.; Zhang, Y.; Li, D.; Montenegro–Marin, C.E.; Kumar, P.M. Environmental planning based on reduce, reuse, recycle and

recover using artificial intelligence. Environ. Impact Assess. Rev. 2021, 86, 106492. [CrossRef]

http://doi.org/10.1016/j.jclepro.2016.12.048
http://doi.org/10.1038/531435a
http://www.ncbi.nlm.nih.gov/pubmed/27008952
http://doi.org/10.1016/j.jclepro.2015.09.007
http://doi.org/10.1111/jiec.12809
http://www.ncbi.nlm.nih.gov/pubmed/31007502
http://doi.org/10.1080/03085147.2015.1013353
http://doi.org/10.1016/j.jclepro.2013.10.008
http://doi.org/10.1016/j.lrp.2009.07.003
http://doi.org/10.4468/2020.1.03salvioni.almici
http://doi.org/10.1108/JMTM-02-2018-0061
http://doi.org/10.1007/s10551-015-2693-2
http://doi.org/10.1016/j.scitotenv.2020.138142
http://doi.org/10.1016/j.jbusres.2020.02.010
http://doi.org/10.1016/j.jclepro.2019.118821
http://doi.org/10.1111/jiec.13088
http://doi.org/10.1177/0008125618764692
http://doi.org/10.1016/j.eiar.2020.106492


Sustainability 2022, 14, 270 27 of 33

22. Salvioni, D.M.; Brondoni, S.M. Ouverture de ‘Circular economy & new business models’. Symph. Emerg. Issues Manag. 2020, 1–9.
[CrossRef]

23. Masson-Delmotte, V.; Zhai, P.; Pörtner, H.; Roberts, D.; Skea, J.; Shukla, P.R.; Pirani, A.; Moufouma-Okia, W.; Péan, C.; Pidcock, R.
Global warming of 1.5 C. IPCC Spec. Rep. Impacts Glob. Warm. 2018, 1, 630.

24. Martens, P.; McEvoy, D.; Chang, C.T. Climate Change: Responding to a Major Challenge for Sustainable Development. In
Sustainability Science; Heinrichs, H., Martens, P., Michelsen, G., Wiek, A., Eds.; Springer: Dordrecht, The Netherlands, 2016; pp.
303–311.

25. Pinkse, J.; Kolk, A. Addressing the Climate Change—Sustainable Development Nexus: The Role of Multistakeholder Partnerships.
Bus. Soc. 2021, 51, 176–210. [CrossRef]

26. Princiotta, F.T.; Loughlin, D.H. Global climate change: The quantifiable sustainability challenge. J. Air Waste Manag. Assoc. 2014,
64, 979–994. [CrossRef]

27. Paolillo, A.; Sinval, J.; Silva, S.A.; Scuderi, V.E. The Relationship between Inclusion Climate and Voice Behaviors beyond Social
Exchange Obligation: The Role of Psychological Needs Satisfaction. Sustainability 2021, 13, 10252. [CrossRef]

28. Sánchez García, J.L.; Díez Sanz, J.M. Climate change, ethics and sustainability: An innovative approach. J. Innov. Knowl. 2018, 3,
70–75. [CrossRef]

29. Werz, M.; Hoffman, M. Europe’s twenty-first century challenge: Climate change, migration and security. Eur. View 2016, 15,
145–154. [CrossRef]

30. Brondoni, S.; Bosetti, L.; Civera, C. Ouverture de ‘CSR and multi-stakeholder management’. Symph. Emerg. Issues Manag. 2019,
1–15. [CrossRef]

31. Bosetti, L. Transition towards a low-carbon economy: The contribution of Italian listed utilities. In Proceedings of the 34th EBES
Conference, Athens, Greece, 6–8 January 2021.

32. Clark, A.; Dennison, S.; Engström, M. Climate of Cooperation: How the EU Can Help Deliver a Green Grand Bargain—ECFR/421.
2021. Available online: https://ecfr.eu/wp-content/uploads/Climate-of-cooperation-How-the-EU-can-help-deliver-a-green-
grand-bargain.pdf (accessed on 20 December 2021).

33. Pineiro-Chousa, J.; Romero-Castro, N.; Vizcaíno-González, M. Inclusions in and exclusions from the S&P 500 environmental and
socially responsible index: A fuzzy-set qualitative comparative analysis. Sustainability 2019, 11, 1211.

34. Salvioni, D.M.; Almici, A. Transitioning toward a circular economy: The impact of stakeholder engagement on sustainability
culture. Sustainability 2020, 12, 8641. [CrossRef]

35. Rizos, V.; Behrens, A.; Van der Gaast, W.; Hofman, E.; Ioannou, A.; Kafyeke, T.; Flamos, A.; Rinaldi, R.; Papadelis, S.; Hirschnitz-
Garbers, M. Implementation of circular economy business models by small and medium-sized enterprises (SMEs): Barriers and
enablers. Sustainability 2016, 8, 1212. [CrossRef]

36. Atasu, A.; Dumas, C.; Van Wassenhove, L.N. The Circular Business Model. Pick a Strategy that Fits Your Resources and
Capabilities. Available online: https://hbr.org/2021/07/the-circular-business-model (accessed on 10 December 2021).

37. Ellen MacArthur Foundation The Circular Economy 100. Available online: https://circular-impacts.eu/library/1351 (accessed
on 10 December 2021).

38. Kyoto Club Kyoto Club. Available online: https://www.kyotoclub.org/en/projects-and-initiatives/#c (accessed on 10 December 2021).
39. CE Club Circular Economy Club. Available online: https://www.circulareconomyclub.com/about/ (accessed on 10 December 2021).
40. European Commission European Circular Economy Stakeholder Platform. Available online: https://circulareconomy.europa.eu/

platform/en (accessed on 10 December 2021).
41. DigiCirc. Available online: https://digicirc.eu/project/ (accessed on 10 December 2021).
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