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Abstract: Advancing societal’s progress to achieve circularity is imperative as our linear (take, make,
waste) economic model is highly unsustainable. It depletes our natural resources and substantially
contributes to pollution and global greenhouse gas emissions. Our continued participation in the lin-
ear economy will also expose businesses to volatile resource prices and supply disruptions resulting
from the scarcity of critical materials and geopolitical factors. Hence, there are compelling reasons for
businesses to transit and participate in the circular economy. However, anecdotal evidence suggests
limited practical implementations. Therefore, this systematic review aims to determine the most
significant drivers and barriers that influence business leaders to transform their businesses for partic-
ipation in the circular economy. By clarifying the most influential factors and their characteristics, we
can introduce effective measures to encourage or mitigate them. This review takes a transdisciplinary
approach to discuss salient and consequential ideas with depth and completeness. Its associated
practical and managerial implications are also thoroughly discussed.
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1. Introduction

In August 2021, the Intergovernmental Panel on Climate Change (IPCC) published
the first of three major reports that constitute its Sixth Assessment Report. It revealed
that humanity is perilously close to the internationally agreed threshold of 1.5 degrees
Celsius and calls for immediate and collective action to reduce reliance and use of fossil-
fuel-based energy systems expeditiously [1]. Assuming society unanimously responds
to IPCC’s appeal and only uses zero-carbon energy sources from this point onwards,
does that definitively mean society will be able to limit its global temperature rise to
1.5 degrees Celsius?

We think that is improbable as the Ellen MacArthur Foundation [2] estimates that the
decarbonization of our energy systems can only eradicate up to 55% of global greenhouse
gas (GHG) emissions. The remaining 45% originates from industrial activities such as
extracting raw materials, producing goods, and land management. Emissions arising from
these constituents must be comprehensively addressed if humanity is sincere in achieving
our global temperature targets. Unfortunately, GHG emissions from these activities are not
expected to slow down soon, given that society still predominantly operates in a highly
unsustainable linear (take, make, waste) economic model.

In 2017 alone, we have extracted almost three and a half times more natural resources
from Earth'’s surface than in 1970, and it is expected to double by 2060 [3]. Conversely, only
8.6% of the astronomical amount of resources we have extracted today are recycled to close
the loop, which is 0.5% lesser than in 2018 levels [4]. Hence, if this continues, our global
waste production levels in 2050 will rise by 70% more than today’s levels [5]. Eventually,
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this widening disparity between extraction and recovery will exhaust all of Earth’s natural
resources and induce irrevocable environmental damage [6].

Beyond ecological implications, our continued participation in the linear economy will
also expose businesses to volatile resource prices and supply disruptions resulting from
the scarcity of critical materials and geopolitical factors [7,8]. Even before the COVID-19
pandemic, Allianz Global Corporate & Specialty [9] has consistently ranked business
interruptions, including supply disruptions, as one of the top business risks. For that
reason, it would be in any businesses’ best interest to proactively cease its participation in
the linear economy and transit towards a more sustainable economic model [10,11]. A more
sustainable economic model would be the circular economy model, where the industrial
system is restorative or regenerative by intention and design [12].

The transition towards circularity presents a multitude of benefits for businesses. In
their pursuit, businesses endeavor to effectively eliminate waste and pollution by designing
their products for reusability, recyclability, and industrial symbiosis. Hence, the deliberate
effort to transit towards a circular economy would naturally present businesses with the
opportunity to holistically review and reduce their environmental footprint and opera-
tional waste while optimizing how their valuable resources should be used [13]. It further
allows businesses to innovate and create new value propositions to appeal to increasingly
conscientious consumers seeking alternatives for a greener, cleaner, and more equitable
lifestyle [11,14,15]. However, anecdotal evidence suggests limited practical implementa-
tions despite its attractive proposition, as evident by the low and declining global resource
recovery rate.

Despite many advancements in circular economy research, there is still no clear
and conclusive explanation for this conundrum. Some scholars hypothesized that the
hurdles are technological, while others argued they were economical or physiological. We
believe it is a complex mix of several distinct factors, where some accelerate a business’s
progress towards circularity while others impede. Furthermore, our fast-changing world
constantly challenges the validity of these established factors. For that reason, we believe it
is necessary to comprehensively and systematically review the current state of knowledge
to determine: “What are the key drivers and barriers influencing business leaders in
their decision to transform their businesses for participation in the circular economy?”
Addressing this research question is the objective of this review. It is imperative to clarify
the most influential factors today before we can devise and introduce effective measures to
either encourage or mitigate them.

2. Methodology

We adopted the five-step method proposed by Khan, et al. [16] to construct and present
our systematic review. Among the numerous systematic review methodologies we have
evaluated, we found the five-step method to be the most applicable without compromising
the review’s replicability, credibility, and transparency. The five steps include (1) framing
the question for review, (2) identifying relevant work, (3) assessing the quality of studies,
(4) summarizing the evidence, and (5) interpreting the findings.

Firstly, to reiterate, our research question is: “What are the key drivers and barriers
influencing business leaders in their decision to transform their businesses for participation
in the circular economy?” Next, to identify quality and relevant work for our review, we
searched refereed articles, books, policy papers, and other authoritative works across both
scholarly and non-scholarly platforms. We limited our search to works presented in English
and published from 2016 onwards. We further narrowed it to highly cited works with at
least 50 citations for those published between 2016 and 2020 and at least 10 citations for
those published in 2021.

“Drivers” and “Barriers” are metonyms that generally refer to factors with positive or
negative influence on a particular subject, respectively. Accepted synonyms for “Drivers” in
the context of our research include accelerators, enablers, and opportunities, while accepted
synonyms for “Barriers” include constraints, challenges, and obstacles. To ensure we



Sustainability 2022, 14, 1757

30f13

achieved our desired results, we tested multiple combinations of synonyms and randomly
examined up to 10 of the most relevant works from each combination across various
platforms. We reiterated the process to optimize for a representative set of search terms. We

a7

eventually settled for the search terms “driver*”, “enable*”, and “opportunit*” to represent

e/

“Drivers”, and “barrier*”, “challenge*”, “obstacle*” to represent “Barriers”. We also added
the contextual search term “Circular*”—which considers “circular economy”, “circular”,
and “circularity”.

Accordingly, we executed the following boolean syntax on the title, abstract, and
keywords: (barrier* OR challenge* OR obstacle*) AND (driver* OR enable* OR opportunit*)
AND (Circular*) which yielded a total of 3737 publications across Scopus (n = 1862),
Dimensions (1 = 726) and Web of Science (n = 1149). After applying our delineated date
range and citation criteria, we arrived at a total of 287 publications across Scopus (1 = 123),
Dimensions (n = 88), and Web of Science (1 = 76). Next, we screened the list and eliminated
duplicated entries. Lastly, we scrutinized the remaining works and selected 51 contributions
to answer our research question. Of these 51 contributions, we included four articles that
did not qualify based on our criteria yet offered valuable insights from a territorial and
industry perspective. Figure 1 illustrates our search strategy to acquire the relevant and
quality works for this review. The complete list of all the included and analyzed works and
the reasons for their inclusion are available as Supplementary Material.

—
= Records removed before screening:
2 Records identified from: e Date published before 2016
g Scopus (n = 1,862) e  Citation counts < 50 (2016 to
g Dimensions (n = 726) 2020) or <10 (2021)
K Web of Science (n=1,149)
= (n=3.450)
—
A 4
S
Zlorgfs{;)c ords screened > RCCf)I'dS e)iciicied due to duplicate
Scopus (n = 123) cntries (n = 245)
Dimensions (n = 88)
Web of Science (n =76)
: !
]
s
5 Reports assessed for eligibility Reports cxcluded:‘
(n=287) —»| Broad-focused articles that does
not answer the research question
(n=236)
—
)
k- . o
= Studies included in review
e (n=51)
P
—/

Figure 1. Search Strategy Flow Diagram.

3. Characteristics of Included Works

For the original research articles we included, we observed a significant inclination
for scholars to investigate the drivers and barriers through the lens of small and mid-sized
businesses. Scholars are attracted to understanding these demographics’ representatives’
perspectives and decision-making considerations. From the posture of their works, we
deduced that perhaps scholars might have easier access to their ideal representatives from
small and mid-sized businesses than larger organizations. Anecdotally, we presumed the
insights derived from these selected demographics are more valuable than platitudes from
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larger organizations. Additionally, we suspect that larger organizations may be reluctant to
participate in these research studies due to the sensitive nature of business information.

In other works, including authoritative grey literature and review articles, we noticed
two distinct styles of discussing the drivers and barriers. The first discussion style is broad
and shallow. We noticed it is predominantly present in thematic analyses and works that
try to conform and neatly assign their pointers to drivers or barriers. This presentation style
contains repetitive points to help readers make sense of the findings and interpretations.
It also lacks coherence and depth as authors trim and attune their discussion pointers
to fit within the scope of their presented header. The other discussion style is extensive
but singularly focused on a particular subject. These works are mainly review articles
presented in academic journals, and the writings are scoped appropriately to the aims and
scopes of the publication. The main drawbacks of these works are their monodisciplinary
approach—for example, focusing only on materials in the circular economy. While the
discussed points were thorough, they were not holistic as works from other disciplines
were neglected. Therefore, to meaningfully contribute to advancing the body of knowledge,
we decided to take a transdisciplinary approach to discuss the salient and consequential
ideas with depth and completeness. We will then delve into our insights” practical and
managerial implications and provide our recommendations.

4. Results and Discussions
4.1. Intention-Action Gap

Our review found consumers’ “intention-action gap” a significant socio-cultural bar-
rier. Consumers play a more prominent role in societal’s progress towards achieving
circularity than they think. Tan and Cha [14] demonstrated that consumers inherently
desire a healthier lifestyle, be more humane, and protect the environment. Hence, the
more they are aware, interested, and genuinely concerned with current and emerging
environmental sustainability issues, the higher likelihood they will seek to adopt cleaner,
greener, and more sustainable alternatives over mass-market solutions [17-22]. For that
reason, scholars asserted the pressing need for more public awareness campaigns in urgent
environmental sustainability issues, including waste pollution and the perils of the linear
economy [11,19,23,24].

However, while awareness precedes actions, being aware does not definitively trans-
late into action. Our review found that consumers are not always seen putting their words
into action despite voicing their support for a more sustainable alternative. Scholars have
termed this contradictory behavior an “intention-action gap” and stressed the importance
of narrowing it to meet corporate sustainability goals and avert potential setbacks to col-
lective societal progress towards circularity. The food services industry (FSI) is a good
case in point. It was observed that consumers’ “intention-action gap” left progressive
FSI establishments divided on taking on the additional cost of adopting more sustainable
food packaging options [25]. IKEA’s recently concluded research in 30 markets also shares
the same sentiments. It concluded that out of the 70% of respondents who are “deeply
concerned” with climate change, only 3% are prepared to pay for environmentally friendly
products [26]. White, et al. [27] also noted in their work that only a quarter of the 65% of
survey respondents who expressed their intent to buy from sustainable and purpose-driven
brands do so.

White et al. further suggested a variety of marketing-based tactics, including using
social influence, to encourage elusive green consumers to align their consumption with
their stated preferences and close the intention-action gap. However, employing these
tactics alone is ineffective. It needs to be coupled with improving consumers’ perceptions
of sustainable alternatives and reducing its green premium. If consumers do not positively
perceive greener products, they will have fewer incentives to participate. To illustrate, in
the case of recycled products, Bigliardi, et al. [28] found that some consumers perceived
recycled merchandise as second-hand goods and expressed safety concerns in using them
and low confidence in their quality. Skard, et al. [29] further noted these observations to



Sustainability 2022, 14, 1757

50f13

be more prominent in strength-related products. They found that consumers typically
associate a green strength-related product with functional inferiority, even if its green
attributes have no direct link to the core product performance. For example, truck drivers
were skeptical about using recycled tires as they assumed their durability and effectiveness
were inferior to their non-recycled counterparts [30].

Additionally, as we briefly alluded to earlier, reducing the green premiums of these
products is a critical success factor in closing the intention-action gap. Tan and Cha [14]
found that consumers were willing to switch to greener products if the green premiums
were not more than 50% over mass-market alternatives. However, today’s surveyed prices
for greener products tend to exceed or be closer to the upper bound of the consumer’s
acceptable price range. The stark price differences can be explained by scarcity, resource
limitations, and inherent production and operational inefficiencies [14]. Furthermore, in
the case of a linear production system, Pheifer [31] argues that the absence of pricing
externalities allowed mass-market products to be produced at a low cost. Virgin plastics
are a good case in point [32,33]. There are differences between returns or costs to private
entities and society by not pricing in the externalities. In the case of pollution, a classic
example of a negative externality, pricing decisions were made based only on the direct
cost of and profit opportunity from production, with no consideration to the indirect costs
to those harmed by the pollution [34].

4.2. Risk Attitudes

Risk attitudes are another salient socio-cultural barrier. At an organizational level,
we found that most leaders in small and mid-sized enterprises are risk-averse to making
changes [11,15,22]. These risk-averse behaviors led leaders to instinctively create avoidable
inertia that impedes them from taking the necessary action to transform their businesses
for participation in the circular economy. As a result, their decisions and actions cascade
throughout the organization and stymie its innovativeness and progress towards circular-
ity [35]. Unremarkably, these observations of conformity are also observed and consistent
with the organizational behavior and behavioral economics literature. The level of risk
aversion is well supported by Daniel Kahneman’s Prospect Theory [36] which outlines an
individual’s decision-making behavior under risks. The theory’s certainty effect demon-
strates that gains are overvalued, and losses are undervalued. Therefore, in a mix of gain
and loss domains, individuals tend to be risk-avoidant and maintain the status quo in any
scenario with equivalent gains until a more promising alternative arises.

We ascertained that two distinct forces could further amplify risk aversion in business
leaders. First, in today’s VUCAH (volatility, uncertainty, complexity, ambiguity, and
hyperconnectivity) world, information is constantly updated in real-time and is freely
available and accessible on-demand [37]. This neverending flow of new information
increased uncertainty and complexity in the business environment. As a result, this led
business leaders to suffer from analysis paralysis, which intensified and perpetuated their
risk aversion to changes, despite its benefits. Next, Arkes & Blumer’s Sunk Cost Fallacy [38]
further solidifies risk aversion in business leaders. The fallacy describes “a tendency to
continue an endeavor once an investment of time, effort, or money has been made.” This
behavior is generally irrational, and it reinforces the mental state that past arrangements
heavily influence future decisions.

As we have previously discussed, businesses” commitment to participate in the cir-
cular economy would foreseeably entail considerable effort and resources to pivot away
from their existing linear-centric operations. Even if businesses have the resources and
capabilities to do so, it is conceivable that they would prefer maximizing the useful life
of their existing systems until the inevitable happens, ceteris paribus. In more extreme
cases, risk-aversed business leaders are also observed to reject the idea of sustainability
and circularity altogether [39]. When seeking collaborations with stakeholders within
their value chain, risk-aversed business leaders also tend to be met with an ambivalent
response [40,41]. Oghazi and Mostaghel [22] suggest that their stakeholders are afraid of
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potential trust issues during collaboration, such as ignoring mutual benefits and disrespect-
ing the confidential nature of business information, as risk-averse leaders are typically not
ideal collaborators.

4.3. Policy Actions

Policy refers to the law, regulation, procedure, administrative action, incentive, or
voluntary practice of governments and other institutions. They can be both punitive
and supportive. Punitive measures deter undesirable behaviors and promote responsible
consumption and production. We infer from our review that a comprehensive and well-
implemented punitive measure can be a powerful regulatory driver. For instance, in
the United States of America and China, companies operating in these territories can
be subjected to financial penalties should they choose to dispose of unsought yet usable
materials instead of recycling or re-manufacturing them [19,24]. However, there is presently
a dearth of such holistic punitive measures to advance the circular economy.

Today, most measures merely address waste and pollution issues. For example, orga-
nizations and their directors can be subjected to hefty taxes, fines, or even imprisonment
in most jurisdictions if they are caught polluting the environment [10,23]. Ferronato and
Torretta [42] noted that such punitive measures could also spur significant organic societal
changes in developing countries, given certain preconditions. For instance, businesses
operating in these vicinities were seen to enlist the help of the low-income communities
to sort their waste manually. Both parties found attractive propositions to collaborate.
Firstly, the low-income communities can earn a living through these manual waste sorting
tasks. At the same time, businesses that were required to comply with the national waste
pollution regulations were motivated by the cost savings of engaging these low-income
communities compared to regular recycling services. As a result of this interaction, the
locality saw reduced labor issues and an increased recycling rate, which is advantageous
towards achieving a circular economy.

As for supportive measures, the most common forms of legislation and policies are
grants, rewards, financial aid, and subsidies. As we have previously discussed, due to
various socio-cultural barriers, businesses would prefer maximizing the useful life of their
existing linear-centric systems until the inevitable happens or until a more promising
alternative arises. Hence, robust supportive measures that can ease a businesses’ financial
burden and amplify stakeholder alignment efforts would encourage them to switch. This
makes government support a pivotal regulatory driver. Unfortunately, our review found
present-day government support to be sorely inadequate [11,15,19,20,22,24,41,43].

Our review further suggests that present-day supportive measures tend to be slow to
introduce, uncoordinated, and fail to address on-the-ground concerns. All of which resulted
from the (a) incoherent implementation of government support across various agencies, the
(b) lack of effective communication channels and flow of information between stakeholders
and their government, and (c) obstructive law and complex legal and administrative
procedures [11,35,43]. Presently, the inability of waste to cross international borders for
treatment, despite involved parties reasonably demonstrating how the waste can achieve
circularity if treated by the appointed foreign waste treatment facility, is an example of
current obstructive law.

Nonetheless, in an ideal scenario where the impediments are eliminated and symbiotic
punitive and supportive measures are extensively considered, we can expect policy action
to accelerate societal progress towards achieving circularity exponentially. The success
of Germany’s Closed Cycle Management Act is a case in point. It introduced a suite of
complementary targeted policies to transit the society to participate in the circular economy.
For example, it transposed the “waste hierarchy” in Article 4 of the revised European
Union Waste Framework Directive (Directive 2008/98/EC) into German law. Additionally,
it made waste prevention policies, targets, and measures more accountable and transparent
to the general public. It clearly defined the role and responsibilities of municipal and
private waste management companies, respectively, and strictly adhered to a “polluter-
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pays” principle, where the producer has to pay for waste treatment or disposal without
any government subsidies. As a result, these collective efforts helped Germany inch closer
to achieving a circular economy with high recycling rates of 60% municipal waste, 60%
commercial waste, and 90% construction and demolition waste [44].

4.4. Technology, Knowledge and Infrastructure

As discussed in the earlier section, robust policy actions can stimulate technological
advancements, knowledge sharing, and the establishment of critical ecosystem infrastruc-
tures. These elements are imperative but, presently, severely inadequate. As a result, our
included works characterized them as a significant barrier, though they underscored its
latent potential as a prevailing driver.

A salient barrier within this group is the lack of expertise in the circular economy.
This includes deep domain knowledge, technical know-how to shift from linear to cir-
cular product life cycles—for example, defining a circular business strategy, product
design, and material flow—and other relevant insights [45]. As the concept of circu-
larity is still relatively nascent, several works demonstrated that while businesses have
a general idea of what it entails, only a handful of them have the necessary knowl-
edge and expertise to appropriately transform their businesses for participation in the
circular economy [10,11,15,19,20,24,39-41,43,46,47]. Consequently, business leaders pur-
sued deficient strategies that are not always aligned with circular economy principles and
could even be controversial at times. For example, many businesses considering incor-
porating biodegradable plastics in their product offerings lack the necessary knowledge
to ascertain if its adoption would genuinely advance their circularity agendas. Instead,
they merely adopted biodegradable plastics due to the intrinsic motivation of business
leaders to want to do good and the positive public perception. As a result, their course of
action may inadvertently complicate downstream recycling processes as commonly used
biodegradable plastics, such as polylactic acid (PLA) and polyhydroxyalkanoates (PHA),
are advised to be treated separately from their fossil fuel-based counterparts. However, it is
impossible to discriminate visually when both materials are co-mingled in the same waste
stream as they possess similar resemblances and properties [25,48].

There is also a cost for businesses to acquire and continuously upkeep their technology
and expertise [40]. While several businesses may not have the financial appetite or will to
acquire it, De Jesus and Mendonga [10] and Hart, et al. [49] argued the importance for them
to acquire it at some point. This allows them to pursue viable opportunities and share their
expertise internally and across the value chain to keep critical stakeholders aligned. Rizos,
etal. [15] and Tura, et al. [11] further argue that knowledge sharing between firms can foster
greater collaborations, boost research and development efforts, and encourage innovative
endeavors. However, not all firms agree with this proposition. Several works noted that
firms with domain knowledge and technological expertise are unwilling to share as they
value it as their competitive advantage [20,21,50]. By exclusively holding on to it, they can
maximize their profit extraction. Hence, if such homo economicus perspective and behavior
persist, businesses and their leaders will essentially follow profit-maximizing goals and put
those ahead of any other goals [51]. This leads to the expertise gap between firms gradually
widening, despite all parties pursuing the same circularity ambition. Consequently, such
behaviors will transpire and affect the establishment of critical ecosystem infrastructures
that need to be in place for a smooth transition [45]. These ecosystem infrastructures relate
to the product’s life cycle, including waste management, treatment facilities, packaging,
recycling processes, and more.

We can use the food services industry to illustrate the importance of managing the
dynamics of this group of elements. Firstly, the waste produced by the FSI establishments
is primarily a mix of food waste and food packaging waste. This packaging waste stream
is highly contaminated, so neatly segregating it for traditional recycling is impossible.
Thus, any form of material recovery is limited, so foodservice waste is often incinerated
or dumped in a controlled environment. Despite these circumstances, Tan, Tiwari and
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Ramakrishna [25] argued for the technical possibility of foodservice waste achieving circu-
larity using bio-based biodegradable materials, organic recycling, and industrial symbiosis
(Figure 2). However, they expound and emphasize that unless certain preconditions are
satisfied, truly achieving circularity in the FSI remains a distant dream. These precondi-
tions include establishing a self-sustaining and economically viable waste treatment and
industrial symbiosis ecosystems, among others. Therefore, at the very least, firms and other
key stakeholders, including the governments, need to collectively support one another in
introducing these critical elements and putting them in place to facilitate a circular flow
of materials.

Industrial Symbiosis
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Figure 2. Circular Economy Model for Disposable Foodware in the Food Services Industry. Re-
produced with permission from Tan, Tiwari and Ramakrishna [25], Single-Use Plastics in the Food
Services Industry: Can It Be Sustainable?, published by Springer Nature, 2021.

5. Practical and Managerial Implications and Recommendations

Examining the body of knowledge through a transdisciplinary lens allowed us to
identify and discuss salient yet often unexplored themes in-depth. The interactions of these
themes, either singly or collectively, have significant implications for circular economy
research and practice. With some clarity and understanding of these influential drivers
and barriers, we offer our perspectives on mitigating their adverse effects and encouraging
their positive ones.

5.1. Consumer Education

Earlier, we determined consumers’ intention-action gap as a significant socio-cultural
barrier. We identified the consumers’ perceptions of sustainable alternatives and their
green premium as the root cause. For that reason, we recommend that business leaders
pursue effective public education campaigns to address any negative perceptions of their
sustainable alternatives. This recommendation contradicts the need to drive greater public
awareness on pressing sustainability issues, which was initially prescribed by our included
works. We made this recommendation as the intention-action gap denotes that consumers
today are already sensitive to current and emerging environmental sustainability issues
to the extent that they desire cleaner, greener, and more sustainable alternatives wherever
possible. Therefore, we firmly believe strategic public education will be more advantageous
in influencing consumers’ perception of the sustainable alternative by providing facts,
clarifying its performance and benefits, and justifying its green premium. Beyond public
education, we further urge business leaders to continue pursuing and employing other
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effective avenues to engage and positively encourage their prospective users to adopt
their solutions.

5.2. Embracing Restorative Innovation

For reducing the green premiums of their sustainable alternatives, we encourage
business leaders to embrace the Restorative Innovation model by Tan and Cha [14]. The
model demonstrates how the cost of sustainable alternatives can decline due to cumulative
production. An impact-driven perspective must be upheld for the sustainable alternative
to follow the model’s described growth pattern. This means the business leader must
prioritize impact translation over mere profit generation. This is critical as the essence of the
Restorative Innovation model necessitates that as the impact-driven leaders scale up their
businesses, they faithfully reinvest their profits to (a) increase their product availability and
capacity, (b) eliminate inherent inefficiencies, and (c) optimize their supply chain. Pursuing
these strategies allows them to achieve economies of scale and operate more efficiently. This
enables them to gradually reduce the cost of their innovative solutions and use the savings
to offset and reduce the green premium to a price range acceptable by mass consumers.
Figure 3 illustrates the Restorative Innovation model to help readers visualize the growth
pattern of these sustainable alternatives.

Starting price is substantially higher, due to scarcity &

High limitation in resources or inherent inefficiency.

Innovation reduces the inefficiencies or increases supply,
r; allowing for economy of scale which reduces the price selection
dilemma and increases customer adoption.

2 Price diminishes overtime, and becomes incrementally higher,
“  but within acceptable and affordable price range.

Choice Dilemma

Restorative Innovation
Acceptable Price Range by t Price incrementally higher,
Mainstream Consumers but not prohibitively unaffordable

Disruptive Innovation

Relative Cost

~ Disruptive Innovation reaches mainstream and becomes sustaining
7 innovation with relative price and adoption stability.

Restorative Innovation does not aim to
displace an incumbent over the period of
its growth. In fact, it is harmonious and

Pel‘formal‘lce High coexists with other types of innovations.

Low

The Restorative Innovation Model

Developed by Tan Jovan & Virginia Cha

Figure 3. Restorative Innovation Model. Adapted with permission from Tan, J. and Cha, V. [14],
Innovation for Circular Economy; published by Springer Nature, 2021.

5.3. Level the Playing Field

A persistent theme from our analysis is the observed disparity within topics of in-
terest. The first disparity relates to the cost of mass production of goods through a linear
production system. It is often cheaper than a circular production system, as the negative
externalities on society, the environment, and the economy were not internalized. Virgin
hydrocarbon plastics production is a good case in point. DeWit, et al. [33] estimated that
the actual cost of plastic to the environment and society could be at least ten times higher
than the market price paid by primary plastic producers. By 2040, this figure could double
unless there are urgent interventions. Due to the current pricing structure, buyers have
fewer economic incentives to switch to more sustainable alternatives, thereby impeding
circularity efforts [32] and allowing GHG from extracting raw materials, which should not
be produced, to be produced.

The second disparity involves the lack of standard evaluation criteria to assess busi-
nesses’ progress to achieving circularity. While businesses must innovate and differentiate
themselves from their competitors, their progress towards achieving circularity must be
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evaluated on the same set of indicators—for example, product and material flow-related
indicators. Tura, et al. [11] suggest aligning their assessments with standards, which are
agreed on formulas that describe the best way of doing something. We agreed, and we
further believe standards can also communicate best practices and bridge the knowledge
gap we identified in Section 4.4. However, as circular economy research and practice are
relatively nascent, these standards are still being developed. We need these standards to be
widely adopted to level the playing field.

State-initiated reward and recognition programs are supportive measures that can
also be alternate mechanisms to align a business’s progress to prescribed indicators. The
Green Mark certification scheme by Singapore’s Building and Construction Authority
is an exemplary program encouraging sustainable practices in the building sector. It
was introduced in 2005, and it provides a comprehensive framework for assessing the
overall environmental performance of new and existing buildings. Additionally, it rates the
building’s performance based on its comprehensive framework and recognizes outstanding
achievers with certificates and cash awards. By the end of 2020, more than 43% of the total
gross floor area of Singapore’s building stock met the Green Mark standards, with each
building estimated to save up to 40 percent energy across its lifetime [52]. Presently, to the
best of our knowledge, there are no similar programs designed to accelerate the societal
transition to a circular economy, and we highly recommend establishing one. Furthermore,
well-designed reward and recognition programs can effectively counter risk aversion in
business leaders, a significant socio-cultural barrier we identified earlier, and encourage
them to take a step in the right direction [20,39].

We admit policy intervention, not a business decision, is likely the only way to mitigate
these systematic issues and level the playing field. We do not expect them to be resolved
soon, but we chose to communicate it as there are significant practical implications. Leaders
must understand that (a) achieving fairer unit economics among materials and production
methods and (b) aligning the assessment of their progress with other ecosystem players,
including their competitors, are imperative for society to advance towards a circular
economy collectively.

5.4. Stakeholder Alignment

Our last recommendation is stakeholder alignment. Our analysis suggests that it can
resolve multiple salient barriers. Multiple works noted that aligned stakeholders could
foster impactful collaborations and pressure external ecosystem players to participate
in broader circularity efforts [39,49,53]. The observation on organic societal action by
Ferronato and Torretta [42] earlier is a case in point. As a result of external stakeholder
alignment, there could be knowledge and technology sharing between firms if interest
aligns. By extension, it could also enable the establishment and proliferation of critical
ecosystem infrastructures needed to facilitate a circular flow of materials.

Within the organization, aligned stakeholders, especially shareholders, can support the
business’s transition to participate in the circular economy by encouraging and empowering
appointed executive leaders to take the long view and pursue complementary strategies.
Doing so could remedy risk aversion in business leaders. It could also mitigate a worrisome
observation that when business leaders are confronted with prioritizing profits or achieving
their sustainability objectives, they will favor short-term profits, despite knowing that
achieving the latter yields greater rewards in the long term [15,40,41,51].

6. Conclusions

This systematic review comprehensively evaluated the current circular economy liter-
ature to determine the most significant drivers and barriers that influence business leaders
in their decision to transform their businesses for participation in the circular economy.
It is imperative to clarify the most influential factors today and their characteristics be-
fore we can devise and introduce effective measures to encourage or mitigate them. Our
transdisciplinary review holistically discussed salient ideas with depth and completeness.
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We found these ideas to be (a) influential by themselves, (b) have significant implications
if left neglected, and (c) could severely deter a firm’s progress to achieving circularity if
they interact.

Among our presented factors, we found risk aversion by business leaders to be the
most troubling. As decision-makers, risk-averse leaders can significantly impede any
internal progress to achieve circularity or reject the idea entirely. They are observed to be
reluctant to participate in the circular economy unless the inevitable happens. Additionally,
they favor short-term profit to achieving their sustainability goals if given an option. If
such behavior persists, it can stymie their firm’s innovativeness and collaborative potential.
While there are significant implications if left neglected, risk aversion is fundamentally
physiological and within the control of the affected party. Stakeholder alignment, especially
amongst shareholders, effectively remedies risk aversion by encouraging and empowering
appointed executive leaders to take the long view and pursue complementary strategies.

Conversely, the most significant driver would be a comprehensive and well-executed
suite of policy actions to encourage the transition to the circular economy. Punitive mea-
sures can deter undesirable behaviors, while supportive measures can strongly encourage
businesses to take the first transitional step to a circular economy. However, society needs
more supportive measures from their local policymakers as our review concludes that
present-day measures are severely lacking. For these measures to be well-designed and
achieve their intended purpose, it needs to meticulously address the root cause, be syn-
ergistic with other policy actions and be non-obstructive. It also needs to be fast, simple,
and easy for businesses to participate and benefit. More importantly, policy actions can
and must be used to facilitate the development and sharing of technology, knowledge, and
infrastructure among ecosystem players. Ultimately, the establishment of critical ecosystem
infrastructures and expertise is needed to facilitate a circular flow of materials.

Last but not least, we recommend businesses to sincerely focus on consumer education
of their products over raising awareness on broad sustainability issues. We further recom-
mend that they embrace the Restorative Innovation model to lower the green premiums
of their sustainable alternatives. We further encourage the enactment of targeted policy
actions to level the playing field by (a) reducing cost disparities between a linear and circu-
lar production system and (b) standardizing the evaluation criteria to assess a business’s
progress towards circularity. A state-initiated reward and recognition program can serve as
an alternate mechanism to align a business’s progress to desired prescribed indicators.
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