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Circular Economy (CE) has received widespread attention from various stakeholders as a preferred solution in
response to global issues of environmental changes and resource scarcity. The Australian state of Victoria is in the
process of transitioning to CE. In comparison to other states and countries, the literature and practice related to
CE implementation in this state are limited. In this context, the research aims to understand CE development
through the investigation of CE awareness, drivers, challenges, enablers, and barriers across stakeholders. Semi-
structured interviews with major stakeholders were employed to understand how to optimise a CE transition. The
research findings suggest that enhancing CE understanding with a focus on CE systems, principles, and processes
is crucial to support a genuine CE transition and reduce misinterpretation of CE in being synonymous with
recycling and waste management. The relationship between enablers, challenges, drivers, and barriers con-

tributes to the development of CE strategic plans and roadmaps for a state-wide transition.

Introduction

The traditional economic model of “take-make-use-dispose” has se-
vere impacts on the environment. This model predominantly focuses on
output production with insubstantial consideration for resource use,
greenhouse gas emissions, and waste generation resulting in high
contamination and pollution to the water, air, and land (Ghosh, 2020;
Hussain et al., 2020). The current economic model also poses limitations
to resolve issues related to raw material consumption and increased
demand from population growth. This traditional model shows risks to
various businesses, especially the disruption of material supply and
unstable material prices (Gaustad et al., 2018). Notably, the linear
model has been shown to be unable to support sustainable development
(International Resource Panel et al., 2011; Simonis, 2013).

In contrast to the traditional model, circular economy (CE) presents a
promising solution and has received widespread attention in recent
years (Ranta et al., 2018). More than a hundred CE definitions and
various schools of thought exist for explaining CE in more detail and
shaping concepts and principles. CE is a model that aims to extend the
life cycle of resources by circulating them at their highest value through
the different cycles in supply chains as well as designing out waste
(EMF, 2013; Charter, 2018). In the CE model, waste is considered a

resource to be mined to become inputs for other cycles. This model al-
lows businesses to extend their control on products and materials over
their life cycles such as maintaining ownership of products by offering
products as a service to customers (Bocken et al., 2016). It enables a
holistic view of economics that considers varied systems to be imple-
mented in businesses and creates resilience and truly sustainable
development in conjunction with nature.

CE has been investigated through a wide range of approaches in
previous studies comprising CE definitions (Kirchherr et al., 2017;
Alhawari et al., 2021), drivers and barriers (Kirchherr et al., 2018; Masi
et al., 2018), business models (Bocken et al., 2016; Centobelli et al.,
2020), as well as technological innovation (Ghobakhloo, 2020; Bai et al.,
2022). Despite the fact that CE has received attention from scholars and
practitioners, a common definition of CE has yet to be universally
accepted in academic literature. CE has been interpreted based on
different frameworks and models. The most commonly used model in
academic literature is the one based on R strategies. R strategies
commenced with 3R’s of “reduce, reuse and recycle” (Pires and Mar-
tinho, 2019) to include the fourth R, “recover” (Murray et al., 2017) and
moved to 6R’s (redesign, reduce, reuse, remanufacture, recycle, recover)
and then to the 10R’s (refuse, redesign, reduce, reuse, repair, refur-
bishment, remanufacture, repurpose, recycle, recover) (Kirchherr et al.,
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2017; Potting et al., 2017). There has also been a growth in the research
focusing on CE and technology innovation such as digital technology
Industry Revolution (IR) 4.0 (Khan et al., 2022) and data mining as well
as Internet of Things (IoT) (Cavalieri et al., 2021).

Australia has been negatively impacted by the waste crisis due to the
ban on waste imports in China since 2018 (Halog and Anieke, 2021;
Parliament of Australia, 2020). This ban has placed waste issues and
landfills at the forefront in Australia due to the inability to deal with
waste in the post-2018 period or pre-2019 period. Plastic waste, for
example, is one of three types of recycled materials exported. This has
resulted in stockpiling of recyclable waste in Australia as approximately
70% of plastic waste was being exported to China (Parliament of
Australia, 2018). One million tons of single use plastic is consumed and
only 13% is recovered. In other words, 84% of plastic waste ends in
landfills (Department of Agriculture Water and the Environment, 2021).
To address this issue, Australia has attempted to transition to CE in the
last few years. The focus has been on waste management; in particular
household waste collection, kerbside bin collections, plastic recycling,
infrastructure projects using recycled materials, and levies on landfill for
waste disposal (Halog et al., 2021).

CE transition in Australia is observed to be more fragmented and
conservative while other countries in Europe such as the Netherlands
and the UK have taken a more systematic approach and gained benefits
from this approach (Melles, 2021). This fragmentation can be attributed
to the Australian system of government as Australia is a federation of
states, and each state sets its own policies.

Victoria is a state of Australia with a geographical area of 227,416
square km and a population of 6.5 million (in 2021) (Department of
Environment; Land; Water and Planning, 2019). As in other states in
Australia, Victoria has faced the same issues of high amount of waste
generation. It is predicted that Victoria will generate 20.8 million tonnes
(Mt) of waste annually by 2040, which is a significant increase in waste
generation from 15.86 Mt between 2019 and 2020 (Parliament of Vic-
toria, 2022). The ban on waste importation from China has exacerbated
waste issues. Victoria has made efforts to transition the whole state to CE
since 2018 (DELWP, 2019). The state government released a $37 million
Recycling Industry strategic plan in 2017 and CE is considered an
important approach to reduce waste via resource recovery (Premier of
Victoria, 2019). The state also introduced a CE strategy; “Recycling
Victoria: A new economy, 2020” to fundamentally transform the state’s
recycling sector, reduce waste and create jobs for Victoria’s sustainable
future (Victoria State Government, 2020). $300 million has been
invested for this plan to shift Victoria to a CE. The Environment Legis-
lation Amendment (Circular Economy and Other Matters) Bill 2022 was
passed in Parliament to support the state’s transition to a CE (Victorian
Legislation, 2021).

The Victorian Government has developed CE action plans to support
legislation with a focus on waste and closing the loop. Victoria aims to
move to full CE implementation in the near future with an interim
transition plan. For this transition to be effective, CE requires changes in
all systems and at all scale levels. However, the research focusing on CE
transitions within the Victorian context is still limited. Funded by the
State Government, a research project of investigating and mapping the
Victorian CE ecosystem was undertaken by the research team that
included interviews, questionnaire surveys and focus groups. This paper
presents one part of the broader research agenda and presents the
interview findings of the research. This paper examines the CE transition
in Victoria from various stakeholders at different scale levels of macro,
meso, and micro to propose recommendations to enable a full CE tran-
sition in Victoria. Three research questions were developed to respond
to the aim of this paper:

1 What is the understanding of CE amongst major stakeholders within
the state of Victoria?

2 What are the drivers, challenges, barriers, and enablers of CE tran-
sition across different stakeholders’ perspectives?
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3 How can the transition to CE be achieved by gaining a clearer un-
derstanding of various CE drivers, challenges, barriers, and enablers
and relationships between them?

This paper is organised as follows: Section 2 provides a literature
review on CE awareness and CE drivers, challenges, enablers, and bar-
riers. Then, Section 3 explains the research methodology to be designed
for this study while Section 4 focuses on research findings and discus-
sion. Finally, Section 5 presents the conclusion highlighting the primary
findings and implications of this study as well as directions of future
research based on research findings.

Literature review

This section reviews previous studies to understand circular econ-
omy awareness and identify drivers, challenges, enablers, and barriers
across various countries from diverse stakeholders in different disci-
plines. A summary of CE awareness in previous studies is provided in
Table 1 and a summary of drivers, challenges, enablers, and barriers is
presented in Table 2. This step supported the design of the interview
questions as well as question prompts for the examination of CE in the
Australian state of Victoria.

The literature review also helped to understand key stakeholders in
different countries and enabled the selection of key stakeholders to be
interviewed for the Victorian CE transition. Datasets such as Web of
Science, Google Scholar and Scopus with key words focusing on ‘circular
economy awareness’, ‘circular economy perceptions’, ‘circular stake-
holders’ and ‘circular economy drivers, challenges, enablers and bar-
riers’ and their conjugations were used. From an initial pool of journals
and papers, these papers were filtered further to remove the papers that
were duplicated, not accessible and did not fall into the category of
journal papers or reports and did not clearly highlight CE awareness or
identify CE drivers, challenges, enablers and barriers. This research
project was conducted from 2021 to 2022. Therefore, the literature re-
view focused on papers published 2010 and 2022 as CE has received
great attention from scholars since 2010.

CE awareness across different countries

Understanding CE plays a crucial role in transitioning towards
circularity and developing circular value chains, which can utilise either
biological or technical cycles. In the biological cycle, nature is regen-
erated through the biodegradation of materials while in the technical
cycle, materials are designed to last longer in different supply chain
cycles (Ellen Macarthur Foundation, 2017). CE is able to stimulate
cyclical thinking, aiming to produce zero waste and reduce the pressure
on natural materials (Afteni et al., 2021).

Existing studies show that high levels of education can increase CE
implementation in practice. CE understanding is varied based on par-
ticipants’ disciplinary background and their focus area (see Table 1). An
individual’s understanding of CE is also influenced by their interactions
with the environment, their role in an organisation or community and
demographics (such as age/generation groups and education level). As
noted by Masi et al., (2018); Van Langen et al. (2021), the CE transition
in an organisation is driven by economic considerations resulting in CE
concepts emphasizing on “zero waste economy” (Van Langen et al.,
2021) as well as resource utilisation and energy efficiency (Masi et al.,
2018). CE is implemented within an organisation rather than across
different organisations in a supply chain, where CE practices typically
focus on eco-design and environmental management. For
manufacturing organisations in the EU, the research by Liakos et al.,
(2019) highlighted the increase in CE awareness with the result of sur-
veys showing more than 70% of respondents being aware of CE con-
cepts. This study also showed that the level of CE understanding was
higher amongst organisational governance than amongst individual
employees in this organisation (Liakos et al., 2019).



O.T.-K. Ho et al.

Table 1
Previous studies in peer-reviewed journals focusing on CE awareness/
understanding.
Sources Research aim Research method Research Finding
(Van To extend the 34 papers CE perception: A
Langen individual knowledge  reviewed. “Zero waste
etal., on CE concepts and Surveys with economy” was
2021) CE implementation in  researchers, perceived as CE

practice with
different R-principles
of “reuse, repair,
remanufacturing,
recycling” and to
understand the CE
perceptions/
awareness of
researchers and
policy makers.

(Liakos To examine
et al., awareness levels and
2019) CE practices in
manufacturing.
(Masi To examine CE
etal., taxonomy that were
2018) used in practices.
(Smol To understand
etal., awareness and
2018) attitude related to CE

in Malopolska region.

(Nogueira The research aims to
et al., develop a framework
2019) of systems thinking to

get insights the CE
transition

economists, and
administrators in
EU and non-EU
countries

Surveys with
manufacturing
organisations

Surveys with 77
companies.

Surveys and
interviews in
Malopolska,
Poland.

Literature review

amongst
administrators with
the focus on job
creation and
economic growth.
Differently,
environmental
benefits from CE
implementation
were highly stressed
out by researchers
and economists.

CE approach: a
holistic top-down
approach was
mentioned by
researchers while a
bottom- up approach
guided by the civil
society was stated by
economists and
administrators.

70% of CE
awareness level was
improved. Also,
manufacturing
organisations
significantly focused
on environmental
impacts rather than
resource scarcity
and economic
benefits.

CE practices
associated with
resource and energy
utilization efficiency
were a substantial
focus in businesses
while investment
recovery, green
purchasing and
customer
cooperation were
less considered in
such businesses.

CE behaviours in the
community focused
on waste segregation
and buying recycled,
remanufactured
products. Sharing
and collaborative
economy practices
were the
considerations from
residents’
perspective.

There was a positive
correlation between
CE awareness and
educational levels.
Eight capitals
(natural, financial,
manufactured,
human, social,
cultural, political
and digital) support
understanding

Resources, Conservation & Recycling Advances 19 (2023) 200163

Table 1 (continued)

Sources Research aim Research method Research Finding

various variables in
socio-ecological
systems regarding
the CE transition.

Source: Authors.

From yet another lens of understanding CE awareness, previous
studies highlighted that awareness was varied due to backgrounds and
ages of stakeholders. Younger generations claimed to be familiar with
CE concepts through their behaviours such as purchasing recycled and
preowned items and waste separation (Smol et al., 2018) while elderly
people typically resist changes in their purchasing habits. Researchers
and economists believed that CE needs to focus on environmental ben-
efits supporting the concept of regeneration whereas administrators
emphasised economic growth and job opportunities as being the most
important aspects underpinning the concept of CE and its implementa-
tion (Van Langen et al., 2021). Interestingly, the research by Van Langen
et al. (2021) highlighted a mixed set of holistic top-down and bottom-up
approaches for a CE transition. It also noted the leading role of political
intervention in this transition.

The literature indicates that CE awareness has been increasing when
various aspects associated with the concept of CE were mentioned such
as economic growth, zero waste economy, resources utilisation, energy
efficiencies, top-down and bottom-up approaches. Although under-
standing of CE is considered an influential factor for a comprehensive
transition to circularity, academic research in understanding CE
awareness and its influence in the implementation of CE within the
Victorian context remains limited.

Drivers, challenges, enablers and barriers for CE transition

Drivers, challenges, enablers and barriers of CE transition have
gained traction in the literature and these factors have been investigated
in a wide range of previous studies (Kirchherr et al., 2018; Van Keulen
and Kirchherr, 2021). Table 2 presents these factors in selected articles
as a review. These studies underpinned the approach to examining these
factors in the Australian state of Victoria.

Previous studies have shown that the two main barriers to CE tran-
sition were cultural — “a lack of consumer interest and awareness and a
hesitant company culture” and market — “a lack of synergistic govern-
mental interventions” (Kirchherr et al., 2018; Masi et al., 2018) while
technology was not considered as a core CE barrier (Kirchherr et al.,
2018). Customers were generally hesitant to purchase CE-related sus-
tainable products and packages despite being aware of the concept of
CE. There is still a gap between customer awareness and action, which
means that their behaviour toward CE implementation needs to be
changed (Biekert, 2021). Higher upfront costs/initial costs for CE ini-
tiatives was the primary barrier for businesses, especially small and
medium enterprises (SMEs) (Guerra and Leite, 2021; Kirchherr et al.,
2018) as these enterprises had a tight budget and limited cash-flow to
assist their CE transition. Such organisations need to have financial
subsidies to demonstrate economic viability when transitioning to
circularity.

Research by Sgrensen (2018) investigated CE drivers and barriers
within three pillars of sustainability: social, economic and environ-
mental. For the social pillar, education was the primary CE driver as it
was evident that the higher the educational level, the more R strategies
(such as recycling and reuse) were used. In other words, highly educated
respondents were able to act upon the higher R-strategies on the circu-
larity scaffold. Behaviour resistance was a main barrier as elderly people
were normally resistant to changing their behaviour to use CE products.
For the economic pillar, wealth was a CE barrier while “a special income
tax regime” was a CE driver. This study also showed that environmental
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Table 2

Previous studies focusing CE drivers, challenges, enablers and barriers across different sectors.
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Sources

Research method

Drivers, challenges, enablers and barriers

Other Research findings

(Kirchherr et al.,
2018)

(Masi et al.,
2018)

(Van Keulen and
Kirchherr,
2021)

(Shi et al., 2008)

(Sgrensen, 2018)

(Tan et al., 2022)

(Guerra and
Leite, 2021)

208 surveys and 47
interviews in the EU

Surveys with 77 companies

7 months observation to a
case study of a coffee value
chain

AHP models, questionnaire
surveys with SMEs in
China

Empirical analysis, annual
panel data for 19 EU
countries.

Literature review

Interviews and surveys

The research indicated two primary themes of CE barriers. The
first were cultural barriers, including “a lack of consumer
interest and awareness, a hesitant company culture from
businesses and policy makers perspectives”.

The second were market barriers, especially a lack of
synergistic governmental interventions considered as the most
important barrier to hinder CE transition.

Barriers included “significant upfront investment cost, lack of
awareness or sense of urgency to transition to CE”.

CE barriers were “silo thinking” of industries and
standardization of circular design while CE enablers were a
common awareness and vision and design of solid business
models.

Top three barriers include: “lack of economic incentives and
policies, lax environment enforcement and high initial capital
cost”.

The research aims to assess factors of society, economics and
environment in a CE transition. Regarding social
consideration, education is a primary CE driver. Literature
demonstrated that “a higher educational level increases the
propensity to recycle”. On the other hand, behaviour resistance
especially with old people was a main barrier. Regarding
economic perspective, income played an important role in a CE
transition. The wealth was considered a barrier to a CE based
on the theory of consumer choice. “A special income tax
regime” was a driver of transitioning to CE. Regarding the
environment, CE drivers included environmental awareness
and environmental regulation.

The research explored that an “intention-action gap” was a
primary social-cultural barrier. Another barrier was green
premiums that customers need to pay for sustainability
alternative.

Major barriers included “upfront cost, project schedule, lack of
awareness and regulations and current business models” while
primary enablers were “education and cultural change, data
availability, policies and incentives, and voluntary
stewardships”.

The research finding showed that technologies were not
considered a primary barrier and “limited funding for circular
business models” wasn’t ranked amongst CE barriers.

A push from the government was much needed for a CE
transition. Future research direction was to indicate CE barriers
in particular sectors as well as business models by expanding
the research sample size.

CE driver was economic considerations rather than
environmental considerations. The deployment of practices
wasn’t across the supply chain yet. CE transition happened
within organisations.

It was needed to identify a strong focal company or focal player
with strong mediating and connecting capacity to improve CE
implementation success.

The research recommended governmental policies to change
their priorities with a high priority to external policy and
financial barriers instead of internal technical and managerial
barriers.

The research recommended regulations should be developed
from economic and social motivation. The regulations also
needed to focus on the ages and education level of customers to
create an efficient mechanism to make the change to market
behaviour.

The research recommended stakeholder alignment as when
interest aligns, knowledge and technology could be shared
amongst stakeholders to support transition to CE.

With the focus on the built environment discipline, the
research found out that “open-loop recycling, selective
demolition and prefabrication” were popular but “design for
disassembly, design in layers, and close-loop recycling” were
still less considered in a construction project.

Source: Authors.

awareness was a barrier while environmental regulation was a driver
under the environmental pillar for CE transition.

Focusing on a specific sector and business, previous studies have
highlighted drivers and barriers for a CE transition in a particular
context such as the coffee industry (Van Keulen and Kirchherr, 2021),
construction sector (Guerra and Leite, 2021) and SMEs in China (Shi
et al., 2008). The research by Van Keulen and Kirchherr (2021) under-
lined silo thinking and standardisation of circular design were major
barriers for the coffee industry while the enablers were the existence of a
common CE awareness/vision and the presence of solid business models.
It was identified that the start-ups needed to have some knowledge of CE
implementation to commence their initiatives and a focal company or
player in this industry was suggested for mediating and then increasing
the uptake of CE initiative implementation in SMEs.

Aligned with previous studies, silo thinking is also a barrier in the
construction industry causing the gap between CE theories and practices
(Guerra and Leite, 2021). The study highlighted “higher upfront costs
and, lack of awareness and circular business models” were the main CE
barriers while "education and culture change, data availability, policies
and incentives, voluntary stewardships” enabled a CE transition in this
industry. For SMEs in China, Shi et al., (2008)’s research indicated three
main barriers; being high initial costs, lack of economic incentives and
associated policies and lax environmental enforcement. This study rec-
ommended the higher priorities of CE implementation should be
considered in government policies to reduce these barriers.

Previous studies have indicated barriers and enablers for CE

transition but there is still a lack of research focusing on a relationship of
these factors to enable a CE transition. As Victoria transitions to a CE, it
is crucial to identify barriers, drivers, challenges and enablers from the
perspective of major stakeholders and practitioners within the region.
These factors can be used to develop more targeted strategies and pol-
icies. This study addresses this gap in knowledge, particularly from a
Victorian context.

Research method

The research employed semi-structured interviews as the research
instrument to understand CE awareness/perceptions and CE enablers,
barriers, challenges and drivers for a CE transition across major stake-
holders. The interview questions were designed as open-ended explor-
atory questions. The questions were developed to elicit information on
CE understanding within the organisations, drivers and challenges faced
to transition to CE, enablers, and barriers. The structure of interview
questions and related prompts were designed based on the literature
review, as this background provided a foundational understanding of
current CE understanding and the factors of drivers, challenges, enablers
and barriers seen in other regions (Fig. 1). The interview questions are
provided in Appendix.

Interviews were conducted to elicit insights into these factors where
interview participants indicated drivers, challenges, enablers and bar-
riers. The importance of these factors was based on the frequency
mentioned in the interviews, which were analysed using thematic
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Interviews

Examine CE awareness (including
aims of CE, systems perspectives, R
principles and processes) amongst
stakeholders in Victoria, Australia

Investigate CE drivers, challenges,
enablers and barriers in Victoria

) 4
Relationship between
drivers, challenges,
barriers and enablers

.| amongst drivers, challenges, barriers
>

Analyse the interconnections

and enablers

A4

Y

Recommendations

Advance CE awareness for

stakeholders

Identify opportunities to move
towards CE based on the analysis
of drivers, challenges, enablers
and barriers.

Fig. 1. Research method.

analysis. No weighting scale was used to evaluate the significance of
each factor. The sample for interview was determined by a purposive
selection with the focus on key actors in Victorian CE transition. Inter-
view participants were recruited based on the list of key actors who had
practical experience in CE implementation in different sectors and
worked in Victorian government departments, local councils, and
businesses. Forty-two organisations were identified based on their CE
expertise and experience demonstrated by their published achievements
and reports. These organisations were then invited to participate in
research interviews via emails. The potential participants were also
contacted by peer-to-peer recommendations. Finally, twenty-three par-
ticipants agreed to be interviewed in this research project. Amongst the
interview participants, 43% were from government departments while
22% were from businesses . They represented two key actors for CE

transitions from the macro and micro levels. The next 17% of partici-
pants were from not-for-profit organisations. The last 9% comprised of
local councils and industry associations, respectively (Fig. 2). The par-
ticipants were able to represent the key stakeholders in Victorian CE
transition.

Semi-structured interviews were conducted and the interviews were
discontinued when saturation was achieved in data collection (Wue-
therick, 2010). The sample size of 23 was deemed suitable since Cres-
well and Poth (2016) suggested 5 to 25 participants for
phenomenological research whereas Bertaux (1981) recommended the
minimum number of participants as 15 for the qualitative method.
Therefore, the sample size of 23 interviewees met the requirements of
saturation criteria and sample size. The participant backgrounds are
presented in Table 3.

m Business

m Government department

m Industry Association
Local Coundil

m Not for profit

Fig. 2. Participants organisation types.
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Table 3
Interview Participant backgrounds.
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Table 4
CE understandings based on participant responses.

Code Organisational Type Organisation/Sector Criteria Participant responses Academic definition

P1 Industry Association Waste and resource recovery Aims Sustainability with a focus on ~ Sustainable development

P2 Government Infrastructure triple bottom line of with emphasis on

P3 Government Environment economic, environmental, economics, environment,

P4 Local Council Waste and resource recovery and social. and society.

P5 Business Construction Systems Waste and industrial systems Economic system

P6 Government Waste and resource recovery perspective

P7 Not for profit Second-hand markets R Principles (based Emphasise R9(Recover), R8 To replace the concept of

P8 Not for profit Circular Economy on Potting et al., (Recycle) and R3 (Reuse). the end of life by 10R-prin-
P9 Government Infrastructure (2017)’s ciples, from R9 (Recover)
P10 Not for profit Packaging research) to RO (Refuse) and also

P11 Not for profit Waste and resource recovery targeting to Regeneration.
P12 Local Council Waste and resource recovery Processes Focus on end-of-pipe waste Entire production system;
P13 Government Design disposal extraction, production,

P14 Government Environment consumption and disposal
P15 Business Second-hand markets

P16 Government Business and economics

P17 Government Waste and resource recovery essentially has a sustainability focus, based on the three pillars of eco-
P18 Government Waste and resource recovery nomic, environmental, and social considerations. However, there were
P19 Government Education . . . .

P20 Industry Association Business and economics considerable gaps in the systems perspective, R-strategies and processes
P21 Business Construction between participant responses and the academic definition. Regarding
P22 Business Construction the systems perspective, the focus on academic definition was an eco-
P23 Business Construction

The interviews were recorded and transcribed for further data
analysis. The research team checked and reviewed the interview tran-
scripts to ensure that the interview contents were correctly transcribed.

For the data analysis of CE awareness, participant responses to CE
understanding questions were analysed against CE academic definition
from Kirchherr et al., (2017)’s research. The four aspects of the CE
definitions such as aims of CE, systems perspectives, R strategies, and
processes involved were considered for the analysis of CE awareness.
This analysis allowed the researchers to indicate similarities and dif-
ferences in the understanding of CE amongst stakeholders against aca-
demic definitions.

Regarding the data analysis of CE drivers, challenges, enablers and
barriers, thematic analysis was used as both the breadth and depth of
issues needed to be explored to respond to the research questions. The
thematic analysis aids in identifying the patterns in data collection and
comprises six steps: “(1) becoming familiar with the data, (2) generating
coding categories, (3) generating themes, (4) reviewing themes, (5)
defining and naming themes, and (6) locating exemplars” (Scharp and
Sanders, 2019). Following these steps, drivers, challenges, enablers and
barriers were first analysed from the transcripts of participant responses.
A total of 276 factors were identified and then coded. The next step was
to cluster these factors in 73 themes and recheck these themes to ensure
alignment with the coded extract as well as whole dataset. The next
section presents the major themes that were identified through this
process.

Research findings

This section discusses findings from interviews to show the align-
ment between research objectives and primary interview results. The
themes identified based on the broader understanding of CE and major
drivers, challenges, enablers, and barriers are presented first followed by
a discussion on the relationship of these factors for a CE transition.

CE awareness

CE awareness was analysed against four criteria: CE aims, systems
perspective, R strategies and processes based on the CE definition from
the research of Kirchherr et al., (2017) and R strategies identified from
previous studies (Kirchherr et al., 2017; Potting et al., 2017) (Table 4).

Interestingly, the research found the aim of CE was aligned between
participant responses and the academic definition. The aim of CE

nomic system while participants focused on waste and at most industrial
systems. The participants highlighted that CE was considered and
implemented to resolve the waste crisis in Victoria due to the impact of
China’s National Sword policy. This focus is demonstrated by the R-
strategies applied in practice that underscore the lower R scaffold of
Recover, Recycle and Reuse. However, in the academic literature, CE
implementation was interpreted to cover all 10R-strategies with a high
focus on Refuse and Rethink (Morseletto, 2020; Rezaie et al., 2022).
Moreover, R-strategies are extended to Regeneration as targeted for CE
implementation in recent years (Rodriguez et al., 2020).

In terms of CE process, the academic definition considers the life
cycle of materials and products from extraction, production, consump-
tion, to disposal. It encourages the implementation of different cycles in
supply chains to change the concept of end-of-life cycle of products and
materials by extending their life cycles and gradually closing the loops
(Sousa et al., 2021). However, the interview analysis revealed that
current CE practices focused more on the consumption and disposal
phases of the economy and less on the extraction and production phases.
Such responses are similar to the findings of previous studies when CE
understanding mainly focused on product consumption and waste
management (Van Langen et al., 2021; Smol et al., 2018).

Although participants interpretations of CE were influenced by their
organisational contexts, it was clear CE concepts were not been fully
understood. Interviews demonstrated that CE aims were aligned be-
tween academics and participants responses, but CE implementation
showed the gaps in systems, R-strategies and processes. The imple-
mentation of CE was still at 3R-strategies of “Reduce, Reuse and
Recycle” (Pires and Martinho, 2019), while focusing on Recover and
Recycle. Compared with previous studies, the analysis of R-strategies of
CE concept has been explored and it demonstrates the necessity of CE
awareness improvement which should be more holistic and systematic
to provide a fuller understanding on CE concepts underlining CE sys-
tems, R-strategies and processes.

CE drivers, challenges, enablers, and barriers

Literature demonstrates that CE drivers, challenges, enablers, and
barriers play a crucial role in the CE transition (Van Keulen and Kirch-
herr, 2021; Tan et al., 2022). To comprehend the Victorian context for
CE transition, CE drivers and challenges were explored in the interviews
to understand factors that historically drove and challenged organisa-
tions to transition towards CE, whereas CE enablers and barriers were
used to understand factors that propel and impede CE transition pres-
ently and in the future. These factors are interelated and dependant on a
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particular CE context that influences them. The primary factors of CE
drivers, challenges, enablers, and barriers are identified and presented
below.

CE drivers

The interview analysis demonstrated three primary drivers for or-
ganisations to move towards circularity were CED1 - Waste related is-
sues (waste crisis, waste strategy and waste management), CED2 -
Market considerations (business mindset, leadership, and market
growth) and CED3 - Financial benefits (business sustainability and
commercial viability) mentioned by interview participants (Fig. 3. Top
CE drivers within Victoria).

Eight interviewees pointed out that the factor of CED1 - Waste
related issues was the key driver for transitioning toward CE. Partici-
pants based in government organisations highlighted that the waste
crisis drove the Victorian government to shift to circularity (Lee, 2021).
P3 mentioned that “... there was a crisis in Victoria’s waste sector with
international forces beyond our control, particularly China’s national
sword policy... This crisis.... determined some of the timing”. Victorian
regulations and policies related to CE have been developed due to this
crisis (Victoria State Government, 2020).

Regarding CED2 - Market considerations, interview participants
underlined market opportunities for materials and products imple-
mented within CE principles was another major driver. The culture of
reusing and recycling products has existed in Victorian and Australian
consumers for many decades. This culture created an opportunity for a
CE transition. However, the interviewees pointed out the necessity of
breaking down social stigma around second-hand products that might
limit the community to gain a fully understanding of CE concepts and
support CE implementation. The terms of “preloved or unwanted” items
have been used to replace the term second-hand products in some or-
ganisations as a strategy. By doing that, the market opportunities for
reused and recycled products could be increased. As P15 mentioned:
“[we] shifted away from saying second hand to using pre-loved and
unwanted so the items have had greater value”. Interview participants
also noted the leadership in sustainability areas could be advantageous
to support CE movement in an organisation. P12 stated that “[the
organisation] has been a leader in a lot of sustainability areas
throughout the years... so [it could be] a driver to transition to CE”.

The theme of CED3 - Financial benefits was a major driver for CE
transition. Interview participants explained that financial benefits could
arise from cost differences between virgin materials and recycled ma-
terials. P5 explained how the cost could be saved using recycled asphalt
in infrastructure projects. P5 also highlighted the environmental bene-
fits from the reduction of material mining and greenhouse gas emissions
through the use of recycled asphalt. P5 noted “The whole process started
with recycling asphalt and there are environmental benefits of that, the
biggest one being [is that] you don’t have to import bitumen from
overseas... It means you don’t have to mine oil and don’t have to process
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it in Singapore, don’t have to ship it back to Australia and transport on
the roads. That’s the biggest carbon saver for us and it is also to save us
money... So, if we can reuse other materials that are a lot cheaper than
virgin materials ... it saves money... that was probably one of the main
drivers”. In social organisations, interview participants admitted that
financial benefit was another consideration for them transitioning to
circularity although social benefits were the core organisational
activities.

CE challenges

Participants were interviewed on challenges that their organisations
faced with to move towards CE. The interview responses were analysed
and clustered into more than twenty-two themes. In this paper, the three
most important themes of CEC1 - Lack of awareness on CE, CEC2 -
Financial issues and CEC3 - Organisation structure are presented as in
Fig. 4- Top CE challenges within Victoria.

Seven interview participants underscored the CEC1 - Lack of
awareness/understanding on CE was the initial challenge to move away
from the traditional linear economy. Lack of full understanding of CE or
limited understanding of CE had caused negative impacts on CE mindset
and internal leadership which were unable to support the development
of CE strategies in an organisation. Creating the background for top
management to look at CE favourably was highlighted as an important
factor to transition organisations towards CE. Such an environment
should be built based on organisational CE awareness and capabilities.
P4 stated that “it’s about educating the whole [organisation] and having
that capability uplift... there can be a good understanding [on CE] .... at
officer level [but not so much] at the executive level”. The under-
standing of CE should be expanded to all levels in an organisation from
senior to junior levels. As stated by interview participants, the CE stra-
tegies and policies in Victoria were understood as “recycling plus” with
an emphasis on materials recycling and waste reduction. Along these
lines, P4 highlighted that “it’s immature, in the sense that our approach
to circular economy is still right at the bottom of the waste hierarchy...
We are still talking about recycling and about... having different bins
[for waste separation]”. The mindset of waste management and recy-
cling for CE implementation was a considerable challenge for the state-
wide development of CE.

Participants also stated that CEC2 - Financial issues was another
challenge for CE transition. Indeed, CE initiatives required organisations
to have short-term financial viability for the incorporation of circular
business models. Despite long-term positive return from CE imple-
mentation, organisations both for-profit and not-for-profit needed to
have financial assistance to commence their transition from linear to
circular economic models. P4 noted that “as a very commercial orga-
nisation, our executive is really focused on outcomes that are not strictly
about the services that we offer... There is a lot of other attention that
they pay to run the organisation as a business”. Participants additionally
highlighted economic benefits as “better return on investment” for CE

6
5
d I
3
2
o

Regulatory environment .
Drivers

Fig. 3. Top CE drivers within Victoria.
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Fig. 4. Top CE challenges within Victoria.

implementation within the supply chains and life cycle considerations to
products and materials. As such, P6 mentioned that “why [we should]
move to a circular economy, and framing that in terms of ... not because
you like the environment and want to be good in the world, but in terms
of viability and long-term cost. And how can you in the long term,
deliver services to the community when you understand that you need...
to shift your understanding of supply chains and design, and end of life
use so that you can achieve better return on investment”. The interviews
demonstrated that organisations needed to face the challenges of short-
term financial issues for CE transition although they had their motiva-
tion to integrate CE in their businesses.

The third substantial challenge to CE transition was CEC3 — Organ-
isational structure. Interviewees explained that the traditional organ-
isational structure could be an impediment to overcome for the CE
movement. For CE transition, the collaboration between stakeholders in
supply chains and collaboration at the macro level of government was
very important to manage the life cycle of products and materials as well
as extend their lives. However, the current organisational structures
were siloed with their own goals and strategies. The shared goals and
strategies in circularity between stakeholders were not supported by the
current structure and it was a challenge to change the organisational
structure or to adapt CE strategies to existing structure.

CE enablers

Participants were interviewed on enablers for CE transition in Vic-
toria, Australia. Two top CE enablers indicated by participants were
CEE1 - regulatory environment and CEE2 - collaboration as presented
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in Fig. 5 Top CE enablers within Victoria.

In terms of CEE1 - Regulatory environment, 100% of participants
agreed that this factor played an enabling role to support a systematic
movement for the whole state. As mentioned by most of interview
participants, the most important policy for Victorian CE transition was
the State’s CE strategy, “Recycling Victoria: A new economy” (Victoria
State Government, 2020) which initially provided targets for the state to
transition to CE. Participants also highlighted CE Act 2021 enacted in
Victoria and the product stewardship program. The regulatory envi-
ronment was considered as a top-down enabler to encourage the CE
movement within the state. P12 explained that “Circular Economy Act
and the new authority will help this. Bringing together those sorts of
clusters, but in a more localised way, where there’s smaller facilities
dotted around the place will really support that localisation of pro-
cessing and manufacturing opportunities that doesn’t exist at the
moment, but the industry is really moving towards that”.

CEE1-Regulatory environment could set the rules for businesses and
community to play their role in the CE ecosystem. This environment
could provide orientation and instruction to support businesses to set
their goals and roadmap to transition to CE. Otherwise, the transition
would be decided by the market forces which were made by large or-
ganisations, and such changes could take longer time. P18 underlined
that “If you don’t have the regulations, then it’s all pushed by... the
biggest players [who] are international companies. All those interna-
tional companies are set up in Europe. [They] have strong laws, they’re
not just going to change [how things are done] in [Europe], they are
going to change the entire model [globally]. So, we are going to get it,
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Fig. 5. Top CE enablers identified.
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but it’s going to take time”. In support, P17 stated that all organisations
would comply with the rules when “certain CE parameters were laid
down”. Along these lines, P18 highlighted that “if you don’t have reg-
ulations, then it’s all pushed by ... the biggest players [who] are inter-
national companies. All those international companies are set up in
Europe and they have strong laws... they’re not just going to change
[how things are done] in [Europe], they are going to change the entire
model [globally]. So, we are doing to get it, but it’s going to take time”.
Thus, CEE1-Regulatory environment could be considered the most
crucial factor to enable CE transition in Victoria.

CEE2 - Collaboration was another important enabler mentioned by
over 50% of participants. Collaboration was the key to unlock the con-
nections between stakeholders in the supply chain to consider the life-
cycle of products and materials as well as to find approaches to extend
this lifecycle through circular design solutions or technical innovations.
Collaboration could support CE implementation in various stages of
products and materials: P11 noted that “collaboration is probably one of
the formulas for success.... We’re a charity which means that we can get
funding.... but we take a partnership approach to everything whether it
is our supply chain, customers ... We’ve codesigned supply chain ar-
rangements with customers so that it best meets customer needs. We’re
solving a business problem, so we need to collaborate and codesign with
them”.

Collaboration was identified as an enabler not only by businesses but
also by government authorities, where collaboration between govern-
ment entities could help improve regulations and policies that provide a
full understanding and implementation of CE concepts. This would
support the systematic movement towards CE rather than the current
fragmented approach of CE implementation in different areas and fields.
P4 stated that during the development of the State policy “lots of de-
partments had views on what our circular economy and waste strategy
should be, and all of them were aired out.... [the process needs] to build
that kind of momentum and support within government for circular
economy”.

CE barriers

Based on the interviews conducted, three top groups of barriers for
CE transition were identified. They were: CEB1- the lack of specific
guidelines and standards, CEB2 - general perception of CE being syn-
onymous with waste, and CEB3 - financial challenges, as shown in Fig. 6
- Top CE barriers identified. These factors were the key barriers to
hampering circular transition.

CEB1 - Lack of specific guidelines and standards were cited as one of
main barriers by 22 out of 23 respondents. Regulations played a crucial
role to direct CE implementation, but the current regulations mostly
targeted waste, waste reduction and waste management as end-of-life
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solutions. These targets limited the implementation of holistic CE ac-
tions with regards to other R-strategies such as rethinking, repurpose,
refuse, and regenerate. Yet P2 cited standards were too old to include CE
implementation to incorporate recycled materials. P2 pointed out that
“[there is a] need to reform and update [regulations] for reflecting more
performance based rather than prescriptive [standards]”. As such, P23 gave
an example of how current standards discouraged the use of recycled
materials, stating that “recycled asphalt lacks specification standards”.
Further, participants underlined the shadow side of regulatory in-
struments causing unintended consequences. For example, the increase
of illegal dumping and contamination of recyclables were partly as a
result of the increase of landfill levy that significantly impacted busi-
nesses. In addition, P7 mentioned the unintended consequences from the
bans of e-waste to landfills and waste export. P7 noted “Sometimes the
unintended consequences of some policies can hurt charities. For example, the
E waste ban in Victoria... What that led to was people dumping e-waste on
charities. And then we’ve got it and it’s like, well, what do we do with it?”. It
could be seen that the support of regulations and standards was still
lacking in the place of CE implementation.

CEB2 - General perception of CE being synonymous with waste was
considered a key barrier to CE transition by 15 out of the 23 responses.
According to P12, CE perception was still around waste which hindered
the systemic economic wide transition to products and design or other
higher order of R strategies. P12 commented that “the biggest barrier is
going to be really changing people’s view from waste to... circular [economy
principles which are] .... more about product and design and move up the
hierarchy [towards] repair and longevity”. The common understanding of
CE was “recycling plus” leading to CE strategies being at lower order of
R-strategies: recycling and recovery. There were less considerations for
other R-strategies such as redesign and refuse as well as to discover
circular business models. Along the same lines, P18 noted the need of
increasing CE knowledge amongst stakeholders to understand waste as
resources and change feedstock. P18 said: “A lot of the time, the barrier is
knowledge... the understanding of how you can use some wasted resource and
change your feedstock and produce the same type of materials that meet
specifications is not completely understood by businesses.... Using soft plastics
for asphalt or construction is not something that everyone knows or that
everybody has the money to invest in research to make that change.... They
want to get on their jobs and not lose their markets ....[so they] just keep going
the way that it is”. This demonstrated that CE perception needed to be
improved to have a full understanding of CE, not just only focusing on
waste and recycling. The improvement in CE understanding could pro-
actively drive CE implementation rather than forcing to adopt CE
strategies.

Lastly, the factor of CEB3 - financial challenges was cited as a major
barrier. The participants underscored that financial viability was
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Fig. 6. Top CE barriers within Victoria.
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extremely essential for starting CE initiatives. Although grants and
funding were available for businesses and communities to apply for,
some issues relating to time considerations, lack of awareness on fund-
ing opportunities and limited access were considered the major barrier.
P20 highlighted that “A lot of the [grants and funding] are only open for a
very short amount of time ... by the time [businesses] find out, it is only few
days left”. Further, the current investment analysis tools regarding
financial evaluation have been limited in the evaluation of CE contri-
butions since these tools were developed based on linear economic
principles that were unable to facilitate circular evaluation. Innovative
assessment to CE contributions, especially at the initial stage of CE
projects, was required to develop to support project stakeholders to
evaluate project feasibility. P13 stated that “Projects go through business
case stages which inform the budget.... if the business case design is like a
reference design and isn’t undertaken with lateral opportunities, then the
budget won’t meet [the purpose] .... therefore, it is important [for it] to be
embedded early on”. Therefore, financial challenges apparently impacted
the willingness of stakeholders to implement CE strategies.

Relationship between drivers, challenges, enablers and barriers

The relationship between drivers, challenges, enablers, and barriers
for CE transition in Victoria is presented in Fig. 7 based on the research
findings. The relationship of these factors can be strategically used to
enable CE transition. As shown in this figure, drivers and challenges
provide the sense of past whilst enablers and barriers focus on the pre-
sent and future. It becomes clear that if challenges and barriers are
tackled, they can be considered as drivers and enablers for CE transition
(Houston et al., 2018). Based on this relationship, CE strategies can be
built up to take advantages of enablers as well as overcome barriers for
moving towards CE (Fig. 7).

The visual presentation provides the best overview and shows the
inter-connection amongst how the different drivers, challenges, en-
ablers, and barriers influence each other. The driver of CED1 — Waste
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related issues is the motivational factor for Victoria to move towards CE
and has influenced the barrier of CEB2 — General perception of CE being
synonymous with waste. Indeed, regulations and policies in Victoria
focus on waste and recycling which shape businesses and communities
understanding of CE at waste hierarchy and recycling measures to
reduce waste. Regulations and policies are very important for the
commencement of CE implementation as they support to create the
environment for encouraging innovation and entrepreneurship in
circularity as well as provide the instruction for businesses and com-
munity to commence their CE journey (Briguglio et al., 2021). Yet, the
challenge of CEC1 - Lack of awareness/understanding on CE has not
been solved in the past and leads to the barriers of CEB2 for CE transi-
tion. In fact, CE is not included as part of the education system yet and
business and communities are still unclear how to interpret and imple-
ment CE in their operations. Under Victorian regulatory environment,
they interpret CE at the level of waste and waste management which has
become their organisational strategies. This leads to the barrier of CEB2.
To overcome CEB2, the enabler of CEE1 — Regulatory environment
needs to be developed highlighting full CE understanding. Also, CE
principles and implementation should be reflected in regulations and
policies.

Regarding the financial perspective, the figure demonstrates how
financial factors can be a driver, challenge, enabler and barrier. The
driver of CED3 - Financial benefits motivates businesses to commence
their CE journey because CE creates incentive benefits for all stake-
holders in a supply chain. However, financial aspect becomes a chal-
lenge for businesses shown as CEC2 — Financial isssues in the model.
Businesses require financial support for CE initiatives, especially for
SMEs as they have limited financial investment for changes. This be-
comes the barrier of CEB3 - Financial challenges when this challenge
was not tackled in the past. To overcome the CEB3 barrier, the enabler of
CEE2 - Collaboration can support this as collaboration can enable
stakeholders to play their roles in the supply chain with their capabilities
and resouces.

PAST PRESENT FUTURE
DRIVERS ENABLERS
CED1 - Waste related issues (waste crisis, 1 CEE1 - Regulatory environment (Act,
waste strategy and waste management) » regulations, roadmaps, product stewardship,
CED2 - Market considerations (business etc)
mindset, leadership and market growth) CEE2 - Collaboration (collaborations between
CED3 - Financial benefits (business 3 supply chain stakeholders and collaboration
sustainability and commercial viability) between government entities
[ |
CHALLENGES BARRIERS
» | 4

CEC1 - Lack of awarenessf/understanding CEB1 - Lack of specific guidelines and
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CEC2 - Financial issues (short-term
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investment return)

CEC3 - Organisational Structure
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Fig. 7. Relationship between drivers, challenges, enablers, and barriers for Victorian CE transition. Notes: 1. Ensure that drivers from the past inform enablers in the
future. 2. Understand challenges from the past to better overcome barriers in the future. 3. Develop future enablers based on past challenges. 4. Mitigate future

barriers from past drivers.
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Financial consideration was identified as either a driver or challenge.
It could be understood that CE activities were able to create incentives to
stakeholders involving the supply chain. However, it was a financial
question for CE initiatives, especially for SME businesses when their
profit margins were low. CE actions could be implemented within a
traditional linear business models before moving to the implementation
of circular business models. The dichotomy between the short-term and
long-term financial benefits needs to strategically work out for CE
transition as it could be a major factor of enabling or impeding CE
implementation in businesses.

Discussions

The results of the study present the relationships between drivers,
challenges, enablers and barriers, which demonstrate the connection
between existing literature and research results on CE awareness and
factors impacting the CE transition. The theory and practice imple-
mentations are discussed in this section.

Understanding of CE amongst major stakeholders within Victoria

A review of the literature has shown that CE awareness plays a
crucial role in CE transition. The awareness is varied based on different
factors such as participants’ background, their roles in an organisation,
and community interaction in their environment (Van Langen et al.,
2021; Liakos et al., 2019). The literature also reveals a dearth of research
focusing CE awareness in Victoria when this state is in the process of the
CE transition. The research finding demonstrates that CE has not been
fully understood in Victoria. The understanding of CE from research
participants is aligned with the CE aims based on the academic defini-
tion. However, there is still a gap in the intepretation of CE systems,
principles and process which substantially impact businesses to imple-
ment CE in their strategies and operation. The in-depth understanding of
CE and its implementation are very crucial for all stakeholders. For
policiy makers, better understanding of CE assists them in designing
policies to sychronise the whole state toward circularity at the macro
level (Rizos et al., 2017) while for businesses, this full understanding
supports the design and development of their circular business strategies
throughout different CE aspects to keep materials and products staying
longer in a supply chain rather than only focusing on recycling and
waste reduction.

Due to the impact of the waste crisis, the state of Victoria has focused
on waste management and waste reduction. This focus is still at the low
order R-strategies highlighting the most basic 3 R-strategies of “Reduce,
Reuse and Recycle” (Pires and Martinho, 2019). What is needed is to
extend the R-strategies to higher orders (refuse, rethink, regenerate) and
encourage CE implementation in different cycles of supply chains with
more objective strategies and roadmaps (Sousa et al., 2021). Circular
thinking and design need to be improved to increase the uptake of CE
practices in different sectors as well as across sectors to achieve the
shared goals and shared gains.

The main recommendation resulting from the findings of this
research is the need to advance CE understanding for businesses and
communities in theory and practice. It is important to disseminate the
CE targets of the state and the policies that support CE transition to
businesses and communities, so that they can have a clearer CE vision
and precisely incorporate this vision into their strategies and activities.
The government can develop or support local councils in establishing
and developing CE knowledge hubs where CE understanding, chal-
lenges, barriers, drivers and enablers can be shared to support policy
improvement (Giorgi et al., 2022) and facilitate CE transformation.
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Drivers, challenges, barriers, and enablers of CE transition in Victoria

Although CE has been widely implemented in various countries and
states, Victorian CE transition is facing many challenges and barriers
that need to be addressed to smoothly unlock CE movement within the
state. Although the literature review indicates a list of enablers and
barriers occurring in different sectors and countries, the research anal-
ysis has provided an in depth understanding of drivers, challenges, en-
ablers and barriers in a particular context.

Drivers:

e CED1 - Waste related crisis which is the main driver for Victoria to
transition to CE as a solution to the waste crisis resulting from the
waste import bans imposed by Asian countries.

e CED2 - Market consideration where reusing and recycling have been
existing as a culture in the Victorian society. This factor can be seen
as a motivator to move towards CE.

e CED3 - Financial benefits, which are clearly evident in the CE
practices, particularly in the cost differences between using reused/
recycled materials and virgin materials.

Challenges:

CEC1 - Lack of awareness/understanding on CE, which can impact

intepretation and implementation of CE in a particular context. The

current knowledege of CE is still at low level waste hierarchy, pri-
marily focused on recycling, waste separation and bin systems.

e CEC2 - Financial issues can be considered a key challenge and
confirmed by the literature (Shi et al., 2008; Rizos et al., 2016). The
majority of businesses need to have fiancial support for CE initia-
tives. This finding is consistent with the research by (Kirchherr et al.,
2018) where higher upfront costs of CE initiatives are affected by the
organisation’s economic viability (Shi et al., 2008; Masi et al., 2018).

e CEC3 - Organisational structure with the siloed characteristic may

not be conducive to working on shared goals or shared resources in

CE models.

Enablers:

e CEE1 - Regulatory environment which is vital in driving a systemic
movement towards circularity. This environment is a localised and
top-down approach to enable businesses and communities to play
their roles in a CE ecosystem. This finding is aligned with research by
(Shi et al., 2008) where enabling CE transition in a region or country
needs to be supported by government policies.

e CEE2 — Collaboration is key to unlocking the CE transition. It can
support co-thinking and co-design in supply chain arrangements and
reduce the fragmented and siloed CE implementation in different
businesses and organisations.

Barriers:

e CEBI - Lack of specific guidelines and standards. This barrier is also
highlighted in the literature (Hart et al., 2019) when recycled ma-
terials are used in manufacturing products. It also raises concern
about policies that can impact businesses as demonstrated by the
example of e-waste bans to local charities to deal with illegal
dumping of electric waste. This core barrier aligns with the literature
that examines barriers for a CE transition (Van Keulen and Kirch-
herr, 2021)
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e CEB2 - General perception of CE being synonymous with waste that
leads to the implementation of lower order R strategies to resolve the
waste issues.

e CEB 3 - Financial challenges, with the main concern being the higher
upfront costs for CE initatives which can impact the financial
viability of an organisation.

The list of factors with their explanations can provide a holistic view
of the current CE transition in Victoria. These key factors can be used by
government and businesses as a reference to develop and strengthen
their strategies as well as deciding on a course of action.

A relationship of CE drivers, challenges, barriers and enablers to enable a
state-wide CE transition

The influential relationship between drivers, challenges, enablers
and barriers was presented in Section 4.3. This relationship highlights
the importance of using drivers to tackle challenges and crystallise them
into enablers for the CE transition. If challenges are not overcome, they
can become barriers to hinder the movement toward circularity. A
strategic plan and road map for a state wide CE transition can be
developed based on the relationship of these factors.

Importantly, the Victorian Government needs to put enormous effort
into improving CE understanding in businesses and communities to
reduce the challenge of CEC1- Lack of awareness and the barrier of CEB2
— General perception of CE being synonymous with waste. The govern-
ment needs to review their policies with a focus on other CE aspects such
as technology innovation for extending material lifespan and circular
design thinking for reversibility and disassembly rather than only
focusing on waste reductions and bin systems. Different educational
programs that can improve the understanding of CE from businesses and
communities are needed to complement the policies. The government
can also build online data of CE case studies and practices to demon-
strate the practical implementation of CE concepts in different sectors
within Victoria and beyond Victoria so that businesses and communities
can develop their understanding around practical implementations of
CE and strategically apply CE concepts in their contexts.

The Victorian Government needs to support collaboration across
sectors as well as states and countries to enable businesses to seek CE
opportunities and cooperate on shared goals and shared resources to
support their roles in the CE ecosystem. This collaboration would sustain
businesses in positively implementing CE practices across different
stages of a supply chain from the mining stage to the end-of life stage,
thus closing the loop. It would also help businesses to overcome the
challenge of CEC2 - Financial issues and the barriers of CEB3 - Financial
challenges and create the driver of CED3 - Financial benefits. The
government could consider providing financial subsidies to businesses to
initiate CE implementations in their operations.

Conclusion

This study explored the understanding of CE from different stake-
holder perspectives and examined the drivers, challenges, enablers, and
barriers to a CE transition. Twenty-three participants in the Australian
state of Victoria were interviewed and the data analysed using thematic
analysis.

The study illustrates a gap in CE understanding and provides an
explanation of how these disconnects impact CE transition. The research
presents the relationship of drivers, challenges, enablers, and barriers as
well as the connections among these factors. It shows how to utilise this
relationship to develop CE strategies for different stakeholders. There is
no singular approach for a CE transition in different contexts and
countries. Therefore, this research contributes to understanding how the
CE transition in Victoria may be supported. The future direction for this
research is to further deep-dive into drivers, challenges, enablers, and
barriers for specific sectors. Accordingly, detailed recommendations for
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each sector can be developed and implemented in practice. Another
research direction is to investigate these factors in other regions to
support the outcomes of the current research in different regions, adding
to the knowledge derived from this research. The findings of this study
can be developed in greater detail to support various stakeholders to set
their own CE goals, strategies, and action plans to elicit place-based
responses.

The paper contributes to the understanding of interrelationship
amongst enablers, challenges, drivers and barriers which haven’t been
considered together in previous studies. This relationship may be used to
develop and differentiate strategic plans and roadmaps for transitioning
to CE in specific contexts. This paper also denotes CE awareness/ un-
derstanding of different stakeholders across macro, meso, and micro
levels. The research recommends advancing CE understanding with a
focus on CE system, principles, and process where CE aims have been
clearly interpreted by stakeholders.

The interview sample size can be considered a limitation of this study
given the numbers. As the focus of the research was to understand
perceptions from major stakeholders, relevant representatives of these
stakeholders were selected to be interviewed. Although the participants
were directed to answer interview questions from their organisational
perspectives, there is a possibility that personal opinions/ideas may
have been included in responses, posing a limitation in generalising
findings across other states of Australia. However, given the inherent
geographic idiosyncrasies present in CE ecosystems, this level of
generalisation will be a challenge.
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Appendix. Interview questions
Interview questions

Research project title: researching the climate for transitioning to a circular
econonty

1 Would you please introduce yourself/ your organisation and
department?
2 What is your understanding about Circular Economy?
2.1 What is the role your organisation plays, if at all, in the transition
to CE?
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2.2 Supply chain / Enabler / Catalyst / Thought leader / Facilitator.
3 What are the main internal drivers of incorporating CE within your
organisation?
3.1 Leadership/strategic commitment
3.2 Financial/ revenue streams
3.3 Sustainability/CSR/ESG
3.4 Efficiency / cost savings
3.5 Regulatory
4 What are the internal challenges your organisation faces moving
towards a CE?
5 What are the external enablers for your organisations move towards
CE?
5.1 Economic
5.2 Social
5.3 Technological
5.4 Regulatory
5.5 Collaborations
6 What are the external barriers for your organisations move towards a
CE?
6.1 Economic
6.2 Social
6.3 Technological
6.4 Regulatory
7 What changes/developments would enable a systemic move towards
a CE?
7.1 Economic
7.2 Social
7.3 Technological
7.4 Regulatory
8 Who are the other major actors we need to interview as part of this
research?
9 Would you like to be involved in future research work on this
project?
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