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Abstract

Small- and medium-sized enterprises (SMEs) account for 97.4% of all businesses in
Australia and, contribute, by revenue, 32% to the country’s economy. In the last decade,
Australian SMEs have become increasingly aware of the importance of sustainability and
need to shift away from a linear to circular economy (CE). Since 2019, there has been
considerable growth on CE adoption research in SMEs, but empirical research examining
Australian SMEs has yet to be undertaken. This study has used a survey and aims to
understand the enablers and barriers of CE adoption in Australian SMEs. The research
addresses three specific research questions—What are the barriers that impact CE
adoption in Australian SMEs?; What enablers facilitate CE adoption in Australian SMEs?;
and What is the effect of industry type, geographic location and job roles on enablers and
barriers identification for CE adoption in Australian SMEs? Based on 352 responses from
the survey of Australian SMEs, the paper identifies and analyses the enablers and barriers
that these organizations face as they transition towards circular economy. The impact
that location, industry sector and the role respondents undertake within the organization
provides some interesting insights into how Australian SMEs are managing the process
of adoption of CE. The research demonstrates that there is an overwhelming need for
the development of consistent, sectoral, industry and location-specific policies by the
federal and state governments to support internal policy development and the acquisition
of new technologies in order to stimulate Australian SME CE adoption. In addition,
Australian SMEs need to have a better understanding of how budgetary constraints, the
lack of customer awareness and an absence of clearly defined business process impact CE
adoption.
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Introduction

The concept of circular economy (CE) has been gaining substantial attention in recent
years. The focus of CE is to assist transformation of linear business models to circular
across different industry sectors [1]. Application of CE helps in creating, capturing and
delivering new economic values to industries [2, 3]. It is argued that unregulated eco-
nomic growth has a direct impact in deterioration of environmental conditions and nat-
ural resources [4]. A CE framework argues that there could be a closed-loop material
flow, meaning that “everything is an input to everything else” [5]. Given the significant
attention CE has received, there is little agreement over the definition of many of its
components [6]. One possible reason is because the discipline is relatively new [7] and
work on it has evolved almost in parallel with roots in different schools of thought and
discipline [8, 9]. Industrial ecology, ecological economics and environmental science
are some of the scientific disciplines CE can trace its origins to, and this has led to it
being associated with a wide variety of different concepts [10]. Importantly, we find
CE being discussed along with the concepts of, for example, green economy, sustain-
ability and bioeconomy, with whom it shares the objectives of coordination between
environmental, social and economic issues [11]. CE being a resource-oriented frame-
work takes into account both the input and output sides of the production process [12].
As a result, studies related to waste management and the minimization of waste pro-
duction through closing the loop or slowing the loop [9] are also commonly discussed
areas within the CE discipline. Thus, we see that not only are the roots in which CE
literature is based very widespread, the boundaries around which CE is focused are
also equally broad. This wide association gives CE the role of being an “umbrella con-
cept” which may help “reduce the knowledge gap, group pre-existing concepts and
operationalize them” [7].

In spite of the fact that in the last decade there has been an increase in publications
focusing on CE, overall research within the area is still at an embryonic stage [13]. Most
of the research publications in CE until now focus either on large organizations or on
supply chain efficiencies [3, 14]. The focus of CE research on SMEs is still an evolving
area and most of the research focuses on systematic literature reviews such as [15], on
business models in SMEs, or [16] on CE systems adopted by Chinese SME:s.

Halog et al. [17] in their review on CE efforts in Australia have found that the coun-
try has made impressive progress in overcoming the barriers to CE adoption and devel-
oping wealth-to-waste creation strategies. Business and government agencies (located in
major cities such as Melbourne, Sydney and Brisbane) have sought to seamlessly adopt
CE into their strategic plans, as well as focus on developing partnerships to enhance
operational synergies. The review found that CE initiatives in Australia are quite
advanced, in areas such as mining, and there is growing focus towards industrial cooper-
ation in order to reduce not only waste but also the cost of waste management. ASBFEO
[18] also suggest that the government has a fundamental role to play in developing rel-
evant policies, which will strengthen and reinforce CE initiatives in Australia, as well as
develop metrics to assist businesses determine the progress of their efforts in this area.
Similar to other regions of the world, Australian SMEs are also playing ever increasing
role in the regional and national economy. In Australia, SMEs comprise approximately
97% of all businesses and employ 49% of the private sector workforce [18]. As per [18]
report, small business employment is largest in the construction sector with small busi-
ness employing close to 61% of all apprentices and trainees.
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Unless some very targeted new waste strategies are developed , environmental deterio-
ration will continue to occur in SMEs [1]. A number of barriers stop SMEs from develop-
ing novel strategies and these include ambiguity regarding the cost benefits of achieving
energy efficiency, progress environmental performance, weak external pressure/incentives,
lack of internal capacity, weak supporting frameworks and in many cases political indul-
gence by policy makers [19]. Irrespective of the barriers, the majority of SMEs in Australia
see sustainability, through circular economy adoption, as one of the key drivers for suc-
cessful growth [3]. Therefore, understanding the enablers and barriers from the perspective
of Australian SMEs is extremely important for the advancement of the discipline. Based
on the review of published literature, there is limited empirical work globally looking at
the enablers and barriers of CE adoption from the viewpoint of SMEs. The purpose of this
work is to bridge this “critical research and practice (knowledge) gap” [1] and identify the
enablers and barriers in Australian small and medium enterprises (SMEs) and their impact
on Australian SMEs. The study will answer the following research questions:

i.  What are the barriers that impact CE adoption in Australian SMEs?
ii. What enablers facilitate CE adoption in Australian SMEs?
iii. What is the effect of industry type (based on size), geographic location and job roles
on the enablers and barriers for CE adoption in Australian SMEs?

The paper is structured as follows. The “Theoretical Background” section presents the
theoretical background including the enablers and barriers related to CE adoption in SMEs.
This is followed by the “Methodology” section showing the development and design of the
survey questionnaire and data collection method for the survey. The “Results and Discus-
sion” section provides the discussion around the survey results, followed by the “Conclu-
sion” section. The “Conclusion” section is focused on major limitations of the research
along with the suggestions for future works.

Theoretical Background
Circular Economy

Circular economy (CE) is widely recognized as an effective way to reduce the carbon foot-
print of supply chains by improving the recycling of waste through industrial symbiosis
[20]. Irrespective of the recognized benefits of low carbon supply chains, it is often hard
for small and medium enterprises (SMEs) to implement CE practices due to barriers, such
as the behaviour of suppliers, lack of technical skills and financial restrictions [6].

While there is no agreed upon definition of CE in both academia and industry, inter-
pretations by three major proponents of CE are discussed. While the first publication
exclusively dedicated to CE was published in 2004 [21], it was not until 2008 [22] that CE
became a globally recognized research area. Importantly, from 2005 to 2013, a significant
number of articles published on CE focused on developments in China [7].

Three very significant forces are explored that have led to a thrust in CE in practice.
China was one of the first countries to plan a closed-loop-based economy, with the focus
on pursuing environmental sustainability while maintaining strong economic growth
[23]. China incorporated CE as the central objective in their 11th (2006-2012) and 12th
(2011-2015) 5-year plans for the National Economic and Social Development [5]. The
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main strategy behind these policies was to recycle metal and minerals and stimulate reman-
ufacturing [24]. The approach that China has adopted is top-down, which is in sharp con-
trast with the other major proponent of CE, that is, the European Union.

The European Union issued communications in 2014 and 2015 detailing packages, pro-
grams and plans towards promoting circular economy to reduce waste [25]. They define
CE as “...where the value of products, materials and resources is maintained in the econ-
omy for as long as possible, and the generation of waste minimized”. Unlike China, one
of the major pushes for activity around CE emerged as a result of work carried out by the
Ellen MacArthur Foundation [26], which takes a bottom-up approach to CE. The Ellen
MacArthur Foundation is an organization that is committed to spreading the principles of
CE. They define CE as:

"an industrial system that is restorative or regenerative by intention and design. It
replaces the “end-of-life” concept with restoration, shifts towards the use of renew-
able energy, eliminates the use of toxic chemicals, which impair reuse, and aims for
elimination of waste through the superior design of materials, products, systems and
within this, business models (https://ellenmacarthurfoundation.org/topics/circular-
economy-introduction/overview) [27]."

The Ellen MacArthur Foundation also proposed the widely used ReSOLVE framework
to comprehensively categorize CE practices. ReSOLVE stands for Regenerate, Share, Opti-
mize, Loops, Virtualize and Exchange, which are some of the commonly used CE practices
in the industry.

Kirchherr et al. [28] offered a different perspective in their review of 114 definitions of
CE and provided a comprehensive definition of their own, which aligns with the authors’
understanding of CE adoption in SMEs. The definition includes different CE business
models, followed by CE operational levels (macro, meso and micro), and includes a num-
ber of sustainable performance indicators (environmental quality, economic prosperity and
social equity). All these elements are important in understanding CE adoption in SMEs.
The definition provided by [28] is:

"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
operating 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 genera-
tions."

In this transition from the linear economy model to the CE model, academia has actively
supported firms and governments by conducting basic research attempting to better define
the components, providing models and developing tools that facilitate this transition [7].

The impact that these top-down and bottom-up models have had on the studies con-
ducted by academics is of significant importance. In their review, [7] argued that most
papers in CE could be classified into three distinct levels, macro (CE activities oriented
towards recycling and occur at city, province, region and national levels), meso (this
includes industrial symbiosis and eco-industrial parks, i.e. firms with geographical proxim-
ity) and micro (this includes only one firm activity).

The macro approach is observed mostly in European studies [7]. This is because
the European Action Plan for CE follows a bottom-up approach with the aim of
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spreading sustainable practices and culture among all of societies stakeholders [29].
This approach recognizes the need to involve all of the participants (for example,
institutions, firms and consumers) at every stage of the value chain, to design and
implement innovative strategies for consumption and production. Identifying busi-
ness models that can help introduce circularity in their business practices while
maintaining profitability is critical and without which a firm is unlikely to adopt CE
[30]. Similarly, it is just as important for consumers to see the value of products that
are created through CE practices. A low adoption rate by consumers would make
it very difficult for firms to invest in CE practices [14]. Meso describes inter-firm
relationships within close geographic proximity, which focuses on the satisfaction
of societal needs [7]. This is based on the industrial ecology paradigm with a focus
supporting the transition towards CE through the identification of an alternative
use of material and waste flows [31]. This level largely focuses on the planning and
evaluation of eco-industrial parks and networks that concentrate on environmental
improvements [32] and industry cooperation [7]. Singular corporate-level strategies
are termed as micro. At this level, the consideration is mostly focused on the needs
of single or clustered firms [7].

While the above discussion has focused on the macro, meso and micro levels of
CE, other literature identifies CE as a path to achieve sustainable development through
the employment of a triple bottom line (TBL) framework of the environment, eco-
nomic and social performance [33]. Waste management is one of the major parts of
CE implementation through TBL and is undertaken either through biological or indus-
trial processes. SMEs are a very important participant in the waste management cycle
(WMC), as they react quickly to environmental concerns. However, many SMEs see
the WMC as a significant cost, rather than a mitigating factor between environmental
practice and profits [33]—[35].

CE and SMEs

The role played by the SMEs in global economic wellbeing cannot be understated, as
they account for a high proportion of jobs, industries and GDP in most of the countries
[1]. They not only facilitate employment and currency flow, but also promote savings
and investment. The significance of these enterprises for wealth and job creation has
guided scholars to look for factors predicting SME endurance and success [36]. SMEs
constitute approximately 90% of the world’s businesses and employ 50-60% of the
world’s population. Close to 50 million SMEs in India contribute more than 30% in
GDP and employ more than 80% of the workforce [33, 34]. While their contribution
to the global economy is significant, SMEs are responsible for more than 50% of the
industrial pollution in Asia—Pacific [3, 17]. Transforming them into sustainable entities
(right balance among economic, environment and social aspects) is a major challenge
to policy makers and SME owners/managers, as SMEs are exposed to intense competi-
tion [37]. Deloitte, in their survey on business responses to climate change, found that
most SMEs do not include emission reduction and climate management in their over-
all strategy and also attribute low importance to greenhouse gas emissions [23]. It is
observed by the environmental agency of the UK that 8 out of 10 incidents of pollution
are due to SMEs [38]. Conversely, the adoption of CE SMEs has been shown to reduce
their energy consumption by in excess of 30% [1, 6].
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Table 1 Major enablers and barriers of CE adoption (Source: Authors’ conception)

Enablers Authors

Establishing government’s policies, laws and regulations towards CE in SMEs [14, 39, 40, 45]

Efforts to become preferred supplier/producer/service provider by SMEs through [14, 44, 46]
CE adoption

Establishing internal environmental management policies by SMEs for CE adoption [14, 39, 46, 47]

Developing positive brand image and better market positioning through CE [14, 39, 40, 48, 49]
adoption

Enhancing resource efficiency through CE activities within the business [14, 40, 50]

Acquiring new technologies to implement CE activities within the business [39, 40, 43, 51]

Barriers Authors

There is lack of customer awareness about CE adoption to reduce the impact on  [14, 38, 40, 51, 52]
the environment

There is constraint in budget for circular economy activities in the organization [14, 38, 46, 47, 53]-[55]

The SMEs do not have clearly defined business processes to support changes for  [43, 44, 52, 54]
environmental management within the organization

There is lack of business support to acquire technological resources for circular  [14, 38, 40, 51, 52, 56]
economy practices within the organization

There is lack of time to implement circular economy activities within the business [54, 57, 58]

Enablers and Barriers

In last 5 years, most reviews have focused on enablers, drivers, motivators, barriers, chal-
lenges and problems related to CE adoption in different industries, supply chains and a
small number of SMEs [14, 39, 40]. In this paper, the terms enablers and barriers are used
to classify and group the positive and negative aspects of CE adoption identified in the
literature. Some of the enablers and barriers mentioned in the literature are context depend-
ent, such as those based on specific industries [41, 42], supply chains [14] and technologies
[43]. Many of these articles have also developed classification systems for both enablers
and barriers in terms of environmental, economic, social, policy, external or internal and
product or service design factors [1, 14, 43, 44].

Some of the major enablers and barriers mentioned in the literature are tabulated in
Table 1.

Table 1 illustrates that there are a variety of different enablers and barriers identified in
the literature, and these are mostly based on CE adoption in supply chains. It is important
to note that these enablers and barriers are based on the review of other literature, rather
than validated through empirical research. Consequently, there is a need to not only iden-
tify enablers and barriers but validate them through empirical research to confirm their
applicability to practice, particularly in SMEs.

Australian Scenario

The contribution that the current research makes is that it is one of the first empirical sur-
veys investigating CE adoption in Australian SMEs. There have been prior studies done in
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the Australian context, but they are either review papers [17] or analysis of data from sec-
ondary sources [59]. According to [17], the last 2 years has seen a dramatic increase in the
number of Australian-derived articles on CE. Some of the major industries to adopt CE are
the metal industry, the e-waste sector and urban planning and the built environment [17,
60]. CE adoption is already occurring at the macro level, but in order for its full benefits to
be realized, there needs to be a significant increase in participation levels by businesses and
their relevant stakeholders. This will help in configuring and assimilating different strate-
gies for CE adoption and develop ways to reuse, repurpose, refurbish, remanufacture and
ultimately recycle various products to achieve the goal of waste elimination [17, 60]-[62].
Australian SMEs see CE adoption as one of the key drivers for future economic growth
and success. They also recognize the importance of implementing sustainable measures
that will help them withstand economic shocks and improve resilience in the post-COVID
world. Despite this recognition of CE’s importance as a survival tool, many of Australia’s
SMEs are still struggling [3, 63]. It is therefore both timely and important to explore and
understand the actual enablers and barriers to CE adoption by SMEs in Australia, so as to
recognize how CE practice might be used to inform SME viability.

Methodology

As suggested by [64], the selection of a research strategy depends on the type of research
questions; the degree to which an investigator has a control over the actual behaviour of the
events; and the focus of the research on contemporary, rather than historical events. This
study focused on contemporary topic of circular economy adoption in Australian SMEs,
where researchers do not have any control over the events. To this end, the use of a ques-
tionnaire-based survey aligns well with the intended research and focus of the study.

Development of a Survey
Design/Structure

Before answering any questions, the respondents were provided with an introduction to
CE, in order to ensure that they were fully conversant with the terminology being used in
the questionnaire. A link to the Ellen MacArthur Foundation was also included, and pro-
vided the respondents with a more comprehensive understanding of CE.

The response format of the questionnaire is an important design consideration. Accord-
ing to [65], the response format helps in determining the type and wording of the questions
and also the type of analysis researchers will undertake. The questionnaire was divided
into three sections. The first section collected demographic data from the SMEs. The ques-
tions in this section included, for example, type of industry, employee numbers, types of
certifications the companies have and job role of the respondents. The second section con-
centrated on CE adoption. These questions were related to CE actions (design, procure,
process, distribution, use and recover); barriers and enablers; and resource and energy effi-
ciency. The final section focused on questions related to sustainable performance including
economic, environmental and social perspectives.

The variables relating to CE adoption and sustainability performance are widely
acknowledged as being notoriously difficult to measure directly; therefore, multi-scale
items were developed to capture the complexity of the items. CE adoption and sustainable
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Table2 Respondent

characteristics (source: authors’ Respondent position Number Percentage
conception) Executive manager 99 28
(C suite-position)
Managerial level 127 36
Administrative 63 18
Technical 38 11
Others 25 7

performance were evaluated using a 5-point Likert scale (1—strongly disagree, 5—strongly
agree) as suggested by [66]. Likert scale (1-5) was used in order to provide a more precise
measure, as compared to binary options such as yes/no or true/false, which only provide
indications of a single direction. This allowed respondents to indicate the relative impor-
tance of choices [67, 68].

Target Audience/Respondents

The literature suggests that the pre-testing of survey instrument is critical to maintain
reliability, as well as ensure that no constructs have been omitted [68]. Pre-testing
allows for the modification of vocabulary and structure of the questions, and also helps
in eliminating measurement-related errors [66, 69]. The pre-testing/review of the survey
questionnaire [66] was undertaken by four senior academics with extensive experience
and expertise in the field of sustainability and circular economy, as well as in conducting
survey-based research. Two of the reviewers had extensive international experience in
leading and participating in CE or sustainability-related projects.

The target population is managers or production/process engineers, who were responsible
for CE adoption in SMEs. The survey was conducted using Qualtrics, which is a commercial
survey and administration company (www.Qualtrics.com). Respondents were selected from
the existing pool of participants in the Qualtrics network, which is referred to as Marketplace
[70]. The survey was sent to 648 respondents, and after filtering and the removal of
incomplete responses, a total of 352 valid questionnaires (54.3%) were returned.

For the current study, the response rate was around 54.3%, which is similar to the studies
in this area such as [1]. In spite of attaining a reasonable return, there is still considerable
debate in academic circles regarding the precise limits of an acceptable response rate.
Many researchers argue that these limits are dependent upon the research questions’ intent;
the specific characteristics surrounding the knowledge to be created from the topic being
researched; and non-response bias [71, 72].

Sample Characterization

The respondents to the survey were all full-time employees of the SMEs. Most of
the respondents held managerial position (36%), followed by senior-level executives,
administrative employees and technical-level employees (see Table 2). The sample also
included respondents who were sole traders.

Table 3 provides details about company size, industry sector and the certifications
acquired. The SMEs were from across all of the different states within Australia except
Northern Territory (NT). They are from Victoria (VIC), New South Wales (NSW),
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Table 3 Respondent SME

characteristics (source: authors’ Company size Number Percentage
conception) <10 80 23
10 to 50 89 25
51-100 70 20
101-200 73 21
201-300 40 11
Industry sector Number Percentage
Manufacturing and process 60 17
based
Food and beverage 28
Agriculture 9
Service sector 164 47
Wood and paper 3
Energy 19 5
Water 5
Heavy industry 9 3
Others 55 16
Certification Number Percentage
1SO 9001 86 24
ISO 14001 38 11
ISO 18001 40 11
OHSAS 18,001 28 8
SA 8000 9 3
None 151 43

Queensland (QLD), South Australia (SA), Western Australia (WA), Tasmania (TAS) and
Australian Capital Territory (ACT).

The ANZSIC (Australia and New Zealand Standard Industrial Classification) classifica-
tion was used to code the responses. According to ANZSIC, responses were received from
C11, food product manufacturing; C21, primary metal and metal product manufacturing;
C22, fabricated metal product manufacturing; C24, machinery and equipment manufac-
turing; and C25, other manufacturing. The other set of responses, which includes service
SMEs, was primarily from E32, construction services; G, retail; H, accommodation and
food services; 152, transport and support services; K, financial and insurance services; N,
administrative and support services; P, education and training; Q, health care and social
assistance; and S, other services such as repair and maintenance services.

The two highest survey responses were from service sector (47%), followed by manu-
facturing sector (17%); a number of other sectors comprise the remaining set of respond-
ents to the survey. The “Other” sector classification included SMEs from sectors such as
real estate, gardening, administration, not for profit and engineering.

Growing global competition has necessitated that SMEs invest in formal certification
programs. These certifications are part a management system, which helps organizations
to develop their operational objectives through a set of interacting elements [73]. These
management systems can be used to address either single or multiple areas, such as quality
management system; environment management system; or health and safety management
system. Complexity for SMEs is manifest in the plurality of accrediting associations [74],
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Acquiring new technology
Enhanced resource efficiency

Enhanced brand image of the organisation
Positive impact on businesses market
positioning
Clear internal environmental management
policies
Aim to become preferred supplier
/producer/service provider

State Government's policies, laws, and
regulations

Federal Government's policies, laws, and
regulations

1.00 150 200 250 3.00 350 400 450 5.00

Fig. 1 Major enablers of CE adoption in Australian SMEs (source: authors’ conception)

where approximately 43% of the respondents reported that they are not accredited because
of the difficulties in finding the right standard to meet their needs [63, 74]. The remaining
57% have various certifications, which include, but are not limited to, ISO9001, ISO14001,
ISO18001, OHSAS18001 and SA8000.

Results and Discussion

The focus of this research is to identify major enablers and barriers of CE adoption in Aus-
tralian SMEs. The score for enablers ranges between 3.43 and 3.76, out of 5 (refer Fig. 1).
In reviewing the data, all 352 respondents have reported that, at least to some degree, the
enablers are important for CE adoption. However, there is no agreement regarding which
enablers are the most influential, or critical to the adoption process. Evidence also sug-
gests that the enabler importance mostly varies due on owner preference, as well as secto-
ral factors.

Investigation of the data reveals that within many SMEs, there are a number of CE ini-
tiatives and projects that are already underway. Closer scrutiny of the evidence reveals
that many SMEs see CE adoption as an opportunity to acquire new technologies, develop
resource efficient strategies and enhance their brand image to improve market position-
ing, as well as develop environmental management policies, which target operational
efficiencies.

In contrast, and although not the primary focus of this study, the researchers noted that
there is broad concern and, in some cases, clearly expressed frustration regarding the reg-
ulatory (or lack thereof) involvement of both federal and state governments, in enabling
SMEs to adopt CE. This requires further investigation, to understand the impact of govern-
ment policies and regulations on CE adoption by SMEs.

The score for barriers ranges between 3.26 and 3.47 (refer Fig. 2). Analysis of the data
shows that time and business support are not major barriers to CE adoption by SMEs.
Although the difference between the scores is not significant, the largely neutral response
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Enough time provided

Business support to acquire technological
resources

Do not have clearly defined business processes

Assigned budget

Lack of customer awareness

1.00 150 200 250 3.00 350 4.00 450 5.00

Fig.2 Major barriers for CE adoption in Australian SMEs (source: authors’ conception)

indicates that the absence of clearly defined business processes and budgeting issues, com-
pounded by the lack of customer awareness regarding refurbished or recycled products
[44], have served to slow CE adoption in some Australian SMEs.

The research into CE adoption by Australian SME:s is still evolving, and there is a limited
understanding in the literature regarding the enablers and barriers that are specific to SME opera-
tions. The acquisition of new technologies by SMEs as an enabler of CE adoption is highlighted
in the literature, where technology is perceived as a cornerstone of Industry 4.0 [43]. The litera-
ture also highlights the important role that marketing plays, which is driven by two factors; one is
identification of markets for remanufactured, reused and recycled products and services, and the
other is growing consumer awareness regarding environmentally friendly products and services,
thereby creating pressure on SMEs to adopt CE practices [14, 49, 75].

As argued by [17], SMEs, and industry more generally, will require a significant behav-
ioural shift in their own practices, as well their customers, in order to transition towards
CE. In case of Australian SMEs, [76] has identified a number of barriers to CE adoption,
for example, economic recession, primarily due to the pandemic; issues related to data
availability and accessibility; disparity in data and information; the lack of incentives; or
even providing the choice for businesses to convert from linear to circular economy. In
order to overcome these barriers, the Australian Circular Economy Hub has developed
a strategic plan, which focuses on CE adoption by inspiring and amplifying the need for
businesses to transform their activities, through education and building cooperative net-
works that support and promote CE.

Location, Industry Sector and Job Role Effect on Enablers and Barriers of CE
adoption

Geographic Location—State-Based Differences
The data collected for this survey includes SMEs from different states within Australia

(refer Fig. 3). The responses are analysed by state where NSW leads with 35% of the
overall responses followed by VIC (25%) and QLD (21%).
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WA, 21, 6% ACT, 2,1%

NSW, 125,

VIC, 89, 25% 35%

TAS, 8, 2%
SA, 34,10%

QLD, 73, 21%

Fig. 3 Percentage responses by state (source: authors’ conception)

100

. I . .
. [ —
NSW QLb SA

TAS VIC WA

State

Number of Responses

M Capital City Regional

Fig.4 Distribution of responses between capital city and regional areas (source: authors’ conception)

The majority of the data for each state has been collected from the capital cities. For
example, 108 responding SMEs are located in Sydney, New South Wales (NSW), while
there were 67 responses from Brisbane, Queensland (QLD), and 66 from Melbourne,
Victoria (VIC). Distribution of responses from capital city and regional areas of states
is presented in Fig. 4.

In the case of the enablers, evidence indicates that there is a distinction between
how much importance SMEs attribute to federal and state government’s policies,
laws and regulation in relation to CE adoption (refer Fig. 5). The SMEs from NSW,
TAS and SA have a higher level of agreement regarding federal and state government
policies being helpful towards CE adoption. In contrast, SMEs from VIC, QLD and
WA have a significantly lower level of agreement regarding the role of government
policy. Interestingly, there is a notable variance to this, in that VIC, QLD and WA
respondents held that their respective state government’s policies are more helpful than
the federal government’s in stimulating CE adoption.

Another important observation is that SMEs from TAS see significant opportuni-
ties in operating as a prime contractor to develop greater market share through the
implementation of strategically orientated internal environmental management policies
and the acquisition of new technologies through CE adoption. This is in contrast to the
responses received from SMEs from other states who focused less on market share and
more on internal efficiencies.

Analysis shows similarity in the level of agreement towards barriers from NSW,
VIC and QLD, where responses have very similar scores (Fig. 6). Closer scrutiny
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Fig.5 Enablers of CE adoption responded by different states. (source: authors’ conception)
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Fig.6 State-wide response to the barriers of CE adoption (source: authors’ conception)

shows that median value of responses from these states varies between 3 and 4. The
majority of respondents from these three states argue that customer awareness of CE is
not as yet sufficiently developed or mature enough in Australia to significantly impact
purchasing behaviour.

Other barriers highlighted in the responses from SMEs of these three states relate to
budget constraints, the lack of clearly defined business processes and limited financial
support to acquire technological resources for CE adoption. The SMEs in South Australia
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(SA) and Tasmania (TAS) seem to contradict the responses from SMEs in NSW, VIC
and QLD regarding the barriers. The SMEs from those two states contend that budgets
and business support are not significant constraints on the implementation of CE, but
that there is a definite need for clearly defined business processes to assist more broadly
in the adoption of CE.

The evidence points towards the need for consistency across Australia (and across all
levels of federal, state and local government) on how to manage the process of CE adoption
by SMEs. The responsibility for managing environmental issues is largely a function of each
of the states [3, 17]. The inefficiencies in this process are immediately apparent, as each state
develops their own policies and governance models independent of the other states, in spite
of the fact that they are connected economically and environmentally. Waste management
strategies exist in most states; South Australia has been active in this space since 1977,
whereas other states, such as the Northern Territories, introduced waste management as a
core strategy in 2012, New South Wales in 2017, Queensland in 2018 and Western Australia
in 2018, while the Australian Capital Territory (ACT) and Tasmania introduced their
strategies in 2020. Victoria is the only Australian state without a fully implemented strategic
plan [17].

Industry-Based Differences

Analysing the enablers for the service and manufacturing sectors (refer Fig. 7) shows
that manufacturing SMEs are more positive about the enablers in comparison with the
service SMEs. The median score for service SMEs is 3 (neither agree nor disagree). The
biggest difference between the manufacturing and service SMEs can be observed most
clearly in three particular enablers: positive impact on market positioning; clear internal
environmental management policy development; and becoming the preferred supplier/
producer or service provider. This difference is possibly due to the inherent differences
between manufacturing and service companies regarding the role that intangibility,
heterogeneity, inseparability and perishability all play in defining products and services
[77]. The tangible nature of manufacturing clearly provides more opportunities for positive

Acquiring new technology

Enhanced resource efficiency

Enhanced brand image of the organisation

Positive impact on businesses market positioning

Clear internal environmental management policies

Aim to become preferred supplier /producer/service...

State Government's policies, laws, and regulations

Federal Government's policies, laws, and regulations

1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000

Service W Manufacturing

Fig. 7 Industry responses to the enablers in service and manufacturing CE adoption (source: authors’ con-
ception)

@ Springer



Circular Economy and Sustainability (2023) 3:1275-1297 1289

market impact, and the importance of becoming the preferred producer or supplier,
compared with service SMEs who, by their very definition, have little that they can
leverage to make a perceptible difference. The low response score with regard to a clear
internal environment management policy for service SMEs is somewhat surprising and
needs further investigation, in order to understand why this is the case. It may relate to the
notion of tangibility, but clarification needs to be sought.

In addition, and with regard to service organization responses to the importance of fed-
eral and state government policies and regulation, further exploration is required in order to
understand the type of support service SMEs may need to assist with CE adoption.

A median score of 3 for service SMEs indicates that there is a level of uncertainty
regarding CE adoption, and both the desire and need to embrace CE practices are
still evolving (Fig. 8). In support of this, many of the responses from service SMEs
show that they do not have clearly defined business processes, which may act as a
major barrier to engaging in CE practices. With regard to customer awareness,
manufacturing SMEs have cited a lack of understanding among consumers about the
growing importance of transitioning to environmentally friendly or neutral products,
as a major barrier in the realization of the benefits that accrue from CE adoption. This
is a consistent finding, and researchers, such as [40, 46, 54] and [44], have consistently
highlighted that the lack of customer awareness is a significant constraint on CE uptake
by Australian SMEs.

Specific studies relating to SME sector and CE adoption in Australia are limited. One of
the primary studies completed was by [17], who found that studies involving CE adoption
are mostly undertaken in the metallurgic sector, followed by e-waste and urban planning
and the built environment. Other sectors, such as agriculture and food processing, con-
struction, transportation, electricity and education, have very few CE adoption studies [3].
As Australia moves towards developing a stronger and broader CE sector, evidence from
the survey indicated that a wide range of industry sectors are now looking more actively at
CE adoption, as part of their strategic planning.

Organizational Position-Based Differences

Within the operational levels of SMEs, CE functionality is viewed differently. In
the current research, this is investigated by analysing the perceptions of enablers

Enough time provided

Business support to acquire technological
resources

Do not have clearly defined business processes
Assigned budget

Lack of customer awareness

1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000

Service ® Manufacturing

Fig. 8 Industry-wise response on barriers (source: authors’ conception)
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and barriers by respondents operating at different levels within the organization.
Evidence from the research suggests that most senior corporate-level (C-level)
executives and managers are in full agreement about the importance of the enablers.
By way of comparison, respondents operating within administrative- and technical-
level positions responded neutrally about the importance of the enablers (refer
Fig. 9). This difference can be interpreted in two ways: that C-level management
sees CE adoption as a strategic imperative and competitive advantage, while
administrative and technical staffs, who mostly focus on the operational aspects of
the business, regard CE adoption as a performance enhancer or improver. Precisely,
how specific roles and functions within SMEs affect CE adoption is an area that
requires further investigation.

Analysis of the responses to the barriers is similar to that of the enablers (refer Fig. 10).
The research shows that the median scores for the administrative and technical staff are,
again, generally lower than those of C-level staff.

There are, however, some similarities in, for example, the level of business support
required to acquire new technologies and clearly defined business processes, which
are not considered by any of the respondents to major barriers affecting CE adoption.
The most notable differences between the roles centre on having sufficient time,
budget availability and concerns regarding customer awareness. This is significant
because customer awareness helps drive organizational direction, which in turn directs
budgets and finances. Importantly, customer awareness can be improved through
education and budgets manipulated and managed to suit organizational needs. Time,
however, is a recurring constraint because it is finite, and can only be influenced,
but not increased. As with the enablers, further research needs to be undertaken to
understand the variability in responses between the different functional levels.

Acquiring new technology

Enhanced resource efficiency

Enhanced brand image of the organisation

Positive impact on businesses market S
positioning
Clear internal environmental management
policies

Aim to become preferred supplier
/producer/service provider

State Government's policies, laws, and

regulations
Federal Government's policies, laws, and
regulations
1.000 1.500 2.000 2.500 3.000 3.500 4.000 4.500 5.000
# Technical ~ :: Administrative  ~ Managerial Level ™ Executive Manager

Fig.9 Organizational response to the enablers by definitional role (source: authors’ conception)
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Fig. 10 Organizational response to the barriers by definitional role (source: authors’ conception)

Conclusion

SME:s are a significant contributor towards gross domestic product (GDP) and employment
within the Australian economy, and while they recognize the strategic importance of CE,
they struggle to find ways to incorporate CE into their daily business practices. This study
has investigated the enablers and barriers, which are important to facilitate CE adoption
within Australian SMEs, and sought to answer three research questions:

What are the barriers that impact CE adoption in Australian SMEs?

What are the enablers that facilitate CE adoption in Australian SMEs? and

What is the effect of industry type, geographic location and job roles on enablers and
barriers identification for CE adoption in Australian SMEs?

When investigating these enablers and barriers, it is important to note that there are a
variety of internal and external factors that affect CE adoption For example, externally,
government support, customer awareness and education are major factors affecting CE
adoption, whereas internally, better budget allocation and stronger business processes can
all be managed internally. Dey et al. [1] and Sohal et al. [3] argue that the full potential of
CE for SMEs is yet to be realized, but its global, regional and local importance cannot be
understated.

The findings from this study show that there are a number of important enablers within
Australia which assist CE adoption in SMEs. These enablers help SMEs to develop oppor-
tunities in acquiring new technologies; enhanced market positioning and brand projection;
improvements in strategic alignment; competitive advantage through careful supply chain
management; better resource efficiency; and the development of environmentally focused
management policies. There are also several barriers, which serve to limit CE adoption in

@ Springer



1292 Circular Economy and Sustainability (2023) 3:1275-1297

Australian SMEs. Some of the barriers identified in this study include not having clearly
defined business processes; inadequate operational budgets; and lack of customer aware-
ness regarding reused, recycled and remanufactured products.

Analysis based on location, industry sector and the role of the respondents within their
organization provided a number of interesting insights into the broader perception of the
enablers and barriers. It was found that respondents from a number of states (based on
economic performance') such as Victoria and Queensland felt that both federal and state
governments’ policies are not sufficiently aligned to facilitate CE adoption. The exception
was New South Wales where the respondents perceived that government policies provide a
good foundation in supporting CE adoption. Though the responses were not as numerous, a
summary of Tasmanian SMEs indicates that CE adoption offers greater opportunities with
regard to developing environmentally focused management policies, and also in developing
openings for Tasmanian SME:s as the preferred or primary contractor/supplier.

Analysis based on organizational roles highlighted some clear differences in opinion regard-
ing the impact of the enablers. Enablers such as acquiring new technologies, improvement in
brand image and better resource efficiency are highly valued by C-level and senior management,
and evidence from the research suggests that this is largely strategic. At the administrative and
technical levels, the enablers considered to be the most important are having clear internal envi-
ronment management policies, and aim to become the primary contractor, preferred suppliers,
producers or service provider. This aligns well with the view that SME administrators and tech-
nical staff see CE as an operational activity, focused on process improvement.

With regard to the barriers, there is common agreement across all levels that not having
clearly defined business processes is a significant inhibitor to CE adoption. C-level and
senior managers concur that the lack of customer awareness and budgetary constraints
also has an impact on CE adoption. As discussed earlier, time is a recurring problem, and
perceptions of time and how it constrains CE adoption need to be further investigated.

The literature clearly illustrates that the support of stakeholders external to the organization
is crucial in overcoming some of the main barriers for SMEs. For example, unambiguous and
consistent guidance by government, at all levels, has the potential to incentivize CE adoption
in Australian SMEs [14, 38]. The research, however, shows that many respondents find
federal and state government policies and regulations often poorly aligned and unnecessarily
bureaucratic. This finding is consistent with the literature in this area. A number of authors
also highlight the lack of social awareness and customer hesitancy and uncertainty regarding
refurbished, reused, recycled and remanufactured products [14, 78]. Again, the findings in
this study clearly support the literature.

Theoretical and Practical Implications

From a theoretical perspective, this paper fills a gap regarding limited empirical research
into CE adoption in Australian SMEs [14, 19] and, provides an understanding of the
major barriers and enablers of CE adoption in Australian SMEs.

Early CE research has investigated the enablers and barriers either separately or together,
predominantly in supply chains located in different parts of the world [14, 29, 79]. Some of
the most notable reviews on enablers have been undertaken by [14, 39, 40, 46, 47] and [80],

! https://www.abs.gov.au/statistics/industry/industry-overview/australian-industry/latest-release#state-and-
territory-performance
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and some of the most accomplished research examining the barriers has been completed
by the following authors [1, 14, 46, 51]-[53, 57, 81]. This paper advances industries’
understanding of CE enablers and barriers, beyond simply analysing supply chain activity.
The study provides insights into the impact that location, industry sector and organizational
role have upon CE adoption.

In terms of the implications for managers, understanding how location affects SME
strategy development and intent should allow the federal and state governments to craft
policies and regulations that facilitate CE adoption. The research highlighted the urgent
need to educate the customer and increase their confidence in purchasing or using recy-
cled, reused, remanufactured or refurbished products. In conjunction with customer
education, managers need to develop and implement well-defined business processes to
support environmental change initiatives such as CE. Finally, managers in SMEs should
look at how they might use industry sector specifics and geographic location, in order
to customize CE adoption strategies and develop more responsive environmental change
management practices.

Limitations and Future Studies

While this study is the first to extensively explore the barriers and enablers of CE
adoption in Australian SMEs, there are some important limitations to the research. The
first is the cross-sectional nature of survey. A broader longitudinal study would provide
a more comprehensive understanding of how circular economy is adopted by SMEs, and
also the importance of time with regard to managerial decision making. It is important
to note that the research was undertaken during the COVID-19 pandemic, and this
may have influenced how managers in SMEs responded to some of the questions. For
example, Melbourne was in lockdown for 270 days, while in many of the regional areas,
businesses were operating in relative freedom. The pandemic may well have influenced
how managers responded to certain questions relating to location, time, customer
awareness and budgetary constraints. Longitudinal studies would allow a cross-case
comparison looking at decision making in SMEs during the pandemic years, as well as
in the post-pandemic period. Finally, further studies need to be undertaken examining
the differences between manufacturing and service SMEs and their adoption of CE.
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