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Abstract: The integration of sustainability in the circular economy is an emerging paradigm that can
offer a long term vision to achieve environmental and social sustainability targets in line with the
United Nation’s Sustainable Development Goals. Developing scalable and sustainable impacts in
circular economy business models (CEBMs) has many challenges. While many advanced technology
manufacturing firms start as small enterprises, remarkably little is known about how material
reuse firms in sociotechnical systems transition towards circular business models. Research into
CEBMs integrating sustainability and environmental conservation is still in its early stages. There
has been increased interest in sustainability and circular economy research, but current research is
fragmented. The innovation surrounding CEBMs eludes some firms with relatively limited evidence
of the transitional perspective necessary to integrate aspects of sustainability. This lack of evidence is
especially applicable to the context of circular economy practices in small and medium enterprises in
the United States regarding capabilities, operations obstacles, and elements of success in designing
circular business models. Based on a qualitative, interview-based inductive study of a material reuse
firm, our research develops a conceptual model of the critical success factors and obstacles that are
part of implementing circular economy practices. Firms must first manage strategic enablers and
monitor tactical enablers to achieve sustainability goals. In this study, we identify the underlying
enablers of how these capabilities affect the transition to a CEBM that integrates sustainability. The
framework emerging from our findings highlights the interplay of CEBM, innovation success factors,
and obstacles at a micro-level. The investigation of a material reuse firm serves as the foundation for
developing a framework for how managers can alter a company and revise the business model to
transition towards a more innovative circular economy.

Keywords: circular economy; sustainability; business model; material reuse; circular economy
business models; production capabilities; transition management

1. Introduction

Recent sustainability advances have enabled firms to implement circular economy
practices more efficiently. The circular economy (CE) removes valuable materials from
waste streams by prioritizing product reuse and repair and creating restorative industrial
systems [1]. According to Alhawari et al. [2], “there is increasing recognition of CE for the
management of natural resources, which has resulted in a structural change in sustainability
initiatives”(p. 2). Geissdoerfer et al. [3] showed many ways in which sustainability and CE
are linked, from conditional to trade-offs. The growth of sustainability, environmentalism
and worldwide environmental protection has influenced firms to invest in environmentally
friendly activities [4]. The field of CE has rapidly grown during the last decade. It consists
of reusing, reducing, and recycling material in production and consumption systems [5].
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The CE can reduce the use of new materials by 32 percent within 15 years and by 53 percent
by 2050, according to the World Resources Institute [6]. As a result, the CE has emerged as
a realistic model for material reuse organizations, with groups such as the Ellen MacArthur
Foundation and the McKinsey Global Institute seeing it as a way to divorce economic
growth from the consumption of virgin resources in a changing world [7]. By implementing
a CE, the U.S. business sector could generate USD 4.5 trillion in GDP growth by 2030 [8].
The CE business model involves an innovation change process. This process is significant
for small enterprises, and several larger firms are taking notice, as many consider the CE
revolutionary [9]. CE innovation involves updating an existing business model [10]. For a
small company to succeed, it must have a well-balanced and strategically aligned portfolio
of products and services that capture value while exploiting synergies and improving
transition to the CE business model [11]. Although much attention has been paid to the
challenges associated with implementing circular business models, no studies have focused
on how the challenges differ between business models [12]. In line with this, Ref. [2]
emphasized that CE has also profoundly altered the connection between economic and
operational sustainability. The business model for CE and sustainability is becoming
increasingly essential and garnering more attention from industry and academics [13].

The study of the CE business model concerning sustainability is still in its infancy.
Likewise, the boundaries and synergies between the circular business model and sustain-
ability are not explored [13]. Although the concept of sustainability and CE is versatile and
ambiguous by nature, there is still a significant need for more specific conceptualization
because of the concept’s inherent ambiguity and versatility [14]. The CE business model
(shortened for this study to CEBM) concept was introduced in the literature [15]. CEBM
is considered an enabler of the transition from a linear, take-make-waste economy to a
CE [15–17]. In addition, there is a growing demand for recycled content products [18]. This
presents new challenges to management practices for small and medium enterprises to
innovate and change existing business practices. Despite the growing attention that the CE
concept is receiving and its implications for the industrial economic system, CE business
models innovation research has been limited regarding the adoption of closed-loop produc-
tion within economic systems [19]. CEBM innovation studies have investigated production
planning and control, product design, and as well as on collaboration and cooperation in
manufacturing-centered take-back systems [20]. According to Guldmann et al. [21], “circu-
lar businss model innovation in incumbent companies is the process of reconfiguring an
existing linear business model to include CBM components in the form of value recreation,
or the process of reconfiguring an existing circular business model to include more of, or
better versions of, these CBM components”(p. 3). Ferasso et al. [16] noted that previous
research on CEBM innovation exists, but more can develop conceptual frameworks. To this
end, little research has focused on the challenges and processes of small-medium enter-
prisers with CEBM innovation [11]. Therefore, it remains uncertain how CE will support
economic growth while simultaneously safeguarding the environment and operational
sustainability [2]. However, a growing backlash against the “win-win” narrative portrays
CEs as having environmental and economic sustainability [14].

Recent interests are shifting to business model innovation for a CE and decision
making, as seen in the literature review and case study work by [22]. Prior work with a
single case study by [23] shows that small manufacturing firms experience more challenges
when implementing CEBMs than large firms. However, the implementation of CEBM
innovation in small and medium material reuse firms provides an opportunity for future
research [24], calling for further examination of CEBM innovation at the firm level. A
recent literature review by [25] argued for theoretical research on how contextual factors
and managerial practices are linked when implementing CEBM innovation. However,
we know little empirical research exists regarding how material reuse firms transform
their businesses using CEBM innovation [26]. Understanding success factors and obstacles
provide new opportunities for practitioners and researchers to transition conditions in
small and medium enterprises. Building upon [22], we aim to explore the success factors
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and obstacles that facilitate or hinder the implementation of CEBM innovation. This study
examines the following primary research question: How do small-medium enterprises
develop and scale a CE business model implementation at a material reuse firm level? We
employ a qualitative approach while conducting semi-structured interviews with managers
of a successful CE material reuse firm.

To explore these key factors and CE strategy, we interviewed all the managers at
our case study firm, Construction Junction (CJ). CJ is a salvage, second hand, material
reuse warehouse and retail outlet with expertise in deconstruction and recycling. This
firm provides an interesting empirical context with thirty employees and eight managers
because CJ has a strong social and environmental impact in Pittsburgh, Pennsylvania. This
state has some of the lowest landfill costs for the disposal of building and office waste at the
state level in the United States (U.S.). Our research represents a timely attempt to consider
the micro context of a successful SME in the U.S. when many manufacturing SMEs are
trying to develop businesses as part of an emerging CE. This business was founded in
1999 by the Pennsylvania Resource Council as a non-profit for surplus building materials,
collection, and selling of these materials. CJ is a leading CE material reuse firm that helps
deconstruct building sites and supplies recycled building materials, appliances, and hard
and soft goods, such as doors, windows, wood flooring, art/craft, batteries, even bikes,
and consumer electronics.

The size of material reuse efforts differs by region; it is far smaller in the US than
in Europe, which is lower yet than in Japan, partly due to the complicated nature of
the European market system [23]. Nevertheless, the federal and state governments of
the US are encouraging various measures and regulations to help the remanufacturing
business [23]. This study provides an interesting empirical context due to CJ’s strong social
and environmental impact and its position as a pioneer of CEBM innovation in Pittsburgh,
Pennsylvania. This state-level context is important as the cost to dump building waste in
a landfill (i.e., USD 23 per ton tipping fee) is among the lowest in the country. This cost-
competitive environment makes the development and growth of a CE business difficult as it
competes with low-cost disposal baked into traditional linear take-make-waste economies.
In addition, Pittsburgh is an excellent geographical setting for this case study for several
reasons. To start, CJ is in Pittsburgh, a city within 500 miles of half the population of
the U.S., experiencing a rapid increase in green business initiatives, high-performance
buildings, and new business opportunities.

The investigation of what occurred in our study serves as the foundation for develop-
ing a framework of how managers altered the company and revised the business model to
transition towards CEBM innovation. The findings of this study have several theoretical
and managerial applications. First, using a qualitative methodology while applying the
transition management theory, this study uses this theoretical basis to understand what
new course of actions accelerates the possibilities for the renewal of the existing capacity to
innovate the CE business model in sustainability. Second, our results reveal that governance
and resource management is needed to ensure sustainable technological and infrastructure
operations. This study offers a conceptual framework to investigate critical obstacles and
key enablers’ impact on an organization’s readiness towards transformation to CEBM to
achieve sustainability objectives. The framework can help anticipate possible transitions
and guide management towards more desired CE business model initiatives.

Next, as CEBMs sustain and bolster innovation, several things are becoming more
apparent regarding where material reuse firms should focus their attention. These include
pricing strategy, convenience store design, breadth of services, handling, storing, and
disposal of materials. Finally, this study shows that material reuse firms’ readiness for
CEBM transformation requires different production and operational capabilities. The most
important are building material design and management strategies. The benchmark ser-
vices of the product use cycle, resource management capabilities, and market management
communication may positively affect the CEBM innovation transition. To help build theory
within a small and medium enterprises transitional context, CEBM innovation scholars
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can learn from the capabilities, overcoming obstacles, and insights from the framework
developed in this study. This insight can help explain and predict enterprise behavior in
the future.

In the following sections, we present a literature review regarding CEBM innovation,
the CE, and success factors. We subsequently provide evidence from the literature regard-
ing the background and growing importance of CEBM innovation. Next, we present a
conceptual framework of the CEBM innovation, our field study methodology, and find-
ings. The final section provides conclusions from the study, managerial implications, and
suggestions for future CE research.

2. Literature Review
2.1. The Relationship between Circular Economy and Sustainability

The CE literature also addresses the economic and environmental aspects [14]. Sus-
tainable development objectives (SDGs) such as SDG 12 (sustainable production and
consumption patterns) are expected to benefit from the transition to a more circular econ-
omy [27]. Several authors have emphasized the necessity of including sustainability in CE
business models [2]. However, a circular economy necessitates a thorough understanding of
the infrastructure that supports recycling and remanufacturing [27]. Geissdoerfer et al. [3]
showed many ways in which sustainability and CE are linked, from conditional to trade-
offs. vanTilburg [28] Suggest a simple typology of sustainable business depicted in Figure 1.
The authors denote the following designations of a firms’ motivation for sustainability:
inactive when sustainability is a burden for the institution; reactive, often a social response
focused on reputation; active, utilizing sustainability as a marketing opportunity, or proac-
tive with prioritization of product improvements. Business model innovation is concerned
with increasing positive benefits, harnessing opportunities, reducing negative impacts on
society and the environment while fostering growth. Thus, innovation fosters external
collaboration and changes in the way organizations interact with their networks [29]. Al-
though CE is commonly used to achieve sustainability, the focus is more on the economic
and environmental aspects of the equation. Firms must modify how they generate value,
comprehend, and conduct business to achieve more sustainability and circularity [3].

Figure 1. Key components of sustainable entrepreneurship. Adopted from [28].

Sustainability issues are becoming more important to both policymakers and busi-
nesses [3]. The Brundtland Commission has the most commonly used definition of sustain-
ability: “development that fulfills the present needs without putting future generations at
risk of not being able to meet their own needs [30]. The BMI sub-stream devoted to sustain-
ability has evolved dramatically over the last decade [13]. The authors of Short et al. [31]
provide tools for transforming business model archetypes’ value proposition to help de-
scribe sustainability innovations. Additionally, Schulgrate highlights the process as in-
volving different stages of innovation and emergent changes. The above archetypes and
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components of sustainable entrepreneurship provide a foundation for “how” and “why”
CEBMs can capture value in new ways. It also helps validate why it is important to include
a material reuse firm’s transformation within our research objectives. A researchers’ ability
to get inside organizations to investigate how and why transformations occur can provide
new insight and contributions to the field not available through secondary data sources
and a lack of direct observation. The CE offers new management research opportunities
as enterprises create value with circular resources [32]. According to the literature, the
CE encompasses concerns ranging from restorative waste management that permits the
development of business models and the efficient approach to consumption and produc-
tion [7]. These dynamic factors indicate that CE practices are economically viable and part
of a newly redesigned business model [33].

In recent years, management scholars have become increasingly interested in the
impact of CE practices on business models (BM), driving the transition towards sustainable
development [34]. Since the mid-1990s, two viewpoints on strategic management have
arisen: The dynamic capabilities (DC) paradigm as a way of understanding how things
work [35] and the business model [36]. A higher-order capacity enables a company to
integrate, grow, and reconfigure internal and external resources to respond to quickly
shifting business situations [35]. Teece [37] was among the first to suggest the theoretical
perspective of DC on BM design. Creating a new, adaptive business model has long been
regarded as a micro-foundation of dynamic capabilities [11].

Teece [37] disaggregates DC into the capacity (1) “to sense and shape opportunities
and threats,” (2) “to seize opportunities,” and (3) “to maintain competitiveness through
enhancing, combining, protecting, and, when necessary, reconfiguring the business enter-
prise’s intangible and tangible assets” (p. 1319). Khan et al. [38] noted that DCs increase the
implementation of CE practices. Further, Alhawari et al. [2] describe CE “as the set of orga-
nizational planning processes for creating, delivering products, components, and materials
at their highest utility for customers and society through effective and efficient utilization of
ecosystem, economic, and product cycles by closing loops for all the related resource flows”
(p. 22). In the natural environment, industrial ecology is a subdiscipline that tries to recon-
struct the industrial ecosystem by controlling and creating linear to closed-loop industrial
production and consumption systems. Industrial ecology aspires to establish harmonious
relationships between natural and human systems to deliver long-term advantages in all
elements of sustainability, including social, environmental, and economic well-being and
prosperity [27]. A powerful attribute that the CE provides to businesses is a system for
developing symbiotic consumption and production models to improve the business’s sus-
tainability [39]. In line with this, knowledge-sharing policies are a critical factor in ensuring
the long-term viability of an organization [40]. Recent scientific studies drawing on the CE
literature have addressed the development and implementation of business models [20,26].
This business model design aims to improve product transformation, encompasses choices
in organizational structure, and can be put together with a circular design and material
reuse capabilities to create new value [36,41]. According to Osterwalder et al. [42], “a busi-
ness model describes the rationale of how an organization creates, delivers, and captures
economic, social, and other forms of value.” Business models have three main elements
(1) value proposition; (2) value creation and delivery; and (3) value capture [41].

A business model describes the architecture of how a firm creates and delivers value to
customers and the mechanisms employed to capture a share of that value [43]. According
to [44], CEBMs aims to “create, deliver, and capture value while implementing circular
strategies that can prolong the useful life of products and parts (e.g., repair and remanu-
facturing) and close material loops (e.g., recycling)” (p. 187). Similarly, business model
innovation according to Schaltegger et al. [45] is a means of “increasing the effectiveness
of business strategies” (p. 109). Among scholars, the CE is gaining more attention. This
is because of its opportunity to be a revolutionary, innovative model to design products
for continuous reuse and preservation. It entails emphasizing redesigning and rethinking
numerous facets of the production and consumption chain through ongoing and collab-
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orative learning with stakeholders’ actions with minimum risks and resources [46]. As
a vehicle for transforming organizational processes, CEBMs concentrate on closed-loop
manufacturing, material reuse, extending product life, and developing new recycling
methods for extracting a material’s embedded value [32]. For this study, a CEBM is: “a
business model in which the conceptual logic for value creation is based on utilizing the
economic value retained in products after their initial use and reuse offerings” Linder and
Williander [47]. According to [13], CEBM innovation incorporates principles or practices
from CE as guidelines for business model design. Scholars highlight the need to analyze
existing business models and firm-level factors to improve our nascent understanding of
implementing a CEBM innovation [48,49].

CEBM benefits are still emerging as we have a greater awareness that the traditional
linear economy (i.e., “take-make-waste”) is unsustainable as it is focused on exploiting re-
sources and consumption [33]. CEBM innovation represents a critically important business
strategy for slowing down material loops [50] and implementing procedures for individual
design choices [51]. However, significant research is still required to gain deeper insights
into the importance of CEBM with case studies across industries [21]. For example, in the
case of Ricoh UK and Europe, the company’s long-standing dedication to using remanu-
factured and recycled material has resulted in the development of internal collaboration
and cooperation, cutting resource consumption by 25% from fiscal 2007 levels by 2020 and
87.5 percent by 2050 [52]. At the same time, CEBMs pose a contemporary challenge for
academic scholars to understand their innovation, enabling practitioners in their efforts to
reduce, reuse and recycle material to transition to a more sustainable future [25]. There is
also growing skepticism about the purpose they serve and the management mechanisms,
processes, and capabilities firms need to transform to a CEBM innovation [9,53].

CEBMs can be regarded as a part of a more extensive collection of sustainable business
models and practices [29]. Ghisellini et al. [19] discuss the origin of CEBM and distinguish
both micro and macro levels. Lewandowski [54] highlights the potential for CEBMs
to focus on resource conservation and slowing resource loops while developing new
forms of value creation. Their findings indicate that a CEBM capitalizes on new revenue
streams by focusing on recycling and reusing material, thereby minimizing the cost of
purchasing virgin materials. There are two approaches typically involved in closing and
slowing resource loops: circular services and product design [55]. CEs include maintenance,
material reuse, repair, reuse, redistribution, refurbishment, remanufacturing, upgrading,
recycling, and energy recovery [3].

There are also two types of closed-loop cycles: up-cycling, when the end-of-life ma-
terial is reused as input for producing a higher value product than the original; and
down-cycling, when the end-of-life material is reused as input for producing a product
of lower value [56]. Recycling models build on closed-loop cycles [57]. It provides oppor-
tunities to utilize inputs, enable elements of success, and realize the dynamic impacts of
emerging CEBMs [58]. Remanufacturing and refurbishment allow firms to offer new or
even greener products [57]. Remanufacturing is more extensive than refurbishment and
results in items as good as, if not better than, those produced when new [59].

Utilizing various resource recovery strategies, in which end-of-life products are trans-
formed into materials available for manufacturing through recycling and upcycling services,
requires the development of different reverse cycles [58]. Reverse cycle is defined as “re-
verse cycles can be translated into viable business” (i.e., value creation for the company
and its customers) [58]. According to the producers, employing recycled materials will
substitute virgin materials, lower production costs, and allow for more significant product
differentiation [58]. CEBMs are a critical element necessary for the development of a CE.
However, little is known about how small and medium enterprises develop and deliver
sustainable innovation within the context of new CEBMs [22].
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2.2. A Transition Theory Framework

Some scholars have discussed the need for a linear to CE business transition [54].
This transition management (TM) is a relatively young interdisciplinary research field
rooted in system thinking [60]. Within this context, a transition is defined as a gradual
and continuous change to a new dynamic equilibrium from an initial dynamic equilibrium
(stable system) [61]. Brugge and Raak [62] go further, saying TM “is concerned with the
dynamics of structural change in societies, and when and how transformations can be
initiated, facilitated, and influenced” (p. 32). TM also has roots in adaptive system theory
and [63], which is concerned with the possibilities for recombination, renewal, and the
introduction of new actions generated by disruption [62]. Moreover, transitions seem
inevitable from the perspective of limited resources and ecological thresholds that arise
from the coevolution of society, economy, and ecology [64]. As a result, TM enables firms
to adapt to situational demands, resulting in learning-oriented management strategies [62].

In the TM literature, there are mainly four types of transition phases (1) “pre-
development,” (2) “take-off,” (3) “acceleration,” and (4) “stabilization” phase [62]. The
take-off phase can be defined as a transition from preparatory to outline what must-do
for the initiating change and stimulating transition processes [62]. These phases partially
align with [62], distinguishing between strategic, tactical, and operational level transition
management. They differentiate between strategic and tactical level transition manage-
ment, with the strategic level allowing for long-term goal formulation and the tactical level
enabling agenda building and networking [61]. As the strategic level deals with what to do
and how to do it, following [62], we propose that the take-off phase of TM conceptually
constitutes a phase change from preparatory to transitional.

A transition is further described as a management approach for changing the tra-
ditional business model’s conditions into another system under different requirements.
Transitions are thus operationalized as multi-level processes [65]. TM emerged as a core
transition mechanism explaining transition scenarios, arenas, and monitoring [62]. The
CE concept is gaining attention as it can be a critical element for a permanently regener-
ative economy, reducing negative environmental impacts and stimulating new business
opportunities [66]. The transition from unsustainable consumption to increased resource
efficiency and waste reduction is growing [67]. We would predict that the importance of
this transition will only grow in the future. CE is a dual-loop regenerative system that
simultaneously focuses on the effective and efficient use of resources in the ecosystem to
boost resource eco-efficiency and resource effectiveness [2]. The transition from traditional
business models to CEBM requires companies to enact formal performance improvement
systems [68]. The cornerstone of organizational transition is to invest ample resources into
the new business while identifying new roles, exploring new skills, and shifting organiza-
tional design to manage itself without further support [69]. In the absence of understanding
TM, there is a risk that the firms fail to recognize the multitude of opportunities and chal-
lenges that give rise to transition [70]. Building on TM theory, we posit that transition
pathways are simultaneously confronted with the mobilization of actors and knowledge
development. This will result in an in-depth evaluation and analysis of their activities and
the relationships within organizational structures. Therefore, it is necessary to take a TM
theory perspective into account, emphasizing the need for structural change to explain
alternative success factors and obstacles at the micro-level for CEBMs.

As a result of this need to recognize opportunities and challenges, scholars and
practitioners have emphasized the critical role of business models in effecting systemic
change [22]. There is a dearth of understanding of their precise function in transitions
and the methods through which they influence transition dynamics [71]. Business model
research can benefit significantly from the insights gained from studying a transition per-
spective [71]. There has been little reflection on accelerating the CE transition in creating
and delivering value to individual material reuse firms [72]. In this context, we mainly
focus on investigating transition routes (scenarios) through experiments and collaborative
efforts, development, and deployment of adequate tools [73]. In Zolfagharian et al. [70], the
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authors acknowledge that previous extant research studies have adopted various quantita-
tive techniques and single case and comparative case studies. Here we see TM as providing
interplay between existing ecosystem functioning and renewal, suggesting which orga-
nizational capabilities and external factors enable the transition towards implementation
of CEBM [54]. To this end, Bocken et al. [29] have proposed a categorization of sustain-
able business archetypes to assist firms aiming to expand their BM transition scope (see
Figure 2). The salience and importance of TM indicate that it enables organizations to
understand when and how to initiate change to achieve set goals. With little known about
the mechanisms underlying a successful transition towards CEBM innovation, we have
positioned this study to fill this gap in the literature.

Figure 2. Categorization of sustainable business archetypes. Adopted from [39].

2.3. Insights on Production Capabilities, Operations Obstacles, and Elements of Success

Engaging in the CE can create economic growth opportunities and catalyze necessary
changes for a well-balanced economic and environmental system [19]. The transition
from a traditional linear business model to a CEBM innovation is central to implementing
more sustainable business practices across the system. While CEBM innovation is an
emerging field related to sustainability, it has contributed to integrating the traditional
management field with new sustainable business model innovation [22]. There are calls
for more research on the development and change management of CEBM innovation [22].
Researchers in this evolving field of a business model process [74] and implementation of
BM innovation [19] have reached some consensus regarding the importance of looking at
the organizational change process. Geissdoerfer et al. [75] provide potential benefits, and
challenges organizations face when creating and developing business models. Our aim in
this study is to add to this growing field of research.

The literature conceptualizes the BM as a process and outcome with organization
performance implications. Among these studies, e.g., [76] divided the BM process into
three streams, antecedents, process, and effect. We argue that the change process in firms is
associated with identifying antecedents and strategies for implementing CEBM. Further,
Santa-Maria et al. [22] developed a framework and classified CEBM innovation as an
organizational change process. This literature brings attention to the conceptual develop-
ment of CEBMs and should be considered in future studies, as it provides a foundation
for understanding CEBM transition management [77]. For example, Lüdeke-Freund and
Dembek [78] discussed the state of sustainable business models. Tura et al. [79] identified
the internal and external barriers and drivers in various areas of an organization, such as
technological and informational, organizational level, social, and environmental. Strong
DCs necessitate good business model design [43]. Key strategies, resources, and capabilities
for implementing circular economy in industrial small and medium enterprises and [11]
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identified DCs, as an antecedent of CEBM implementations. Foss and Saeb [80] caution that
implementing BM in an organization requires a change process in its existing practices.

Dynamic skills are multifaceted, and organizations will not always excel at all of
them. However, the strength of a company’s DCs contributes to its ability to build business
models effectively [43]. DC research involving the CE by [11] provides a starting point
for examining benefits. The literature on firms’ DCs and CE practices has emphasized the
importance of reconfiguring strategies to attain CE objectives [38]. The authors of [81],
on the other hand, observed that this theory needs further investigation in the context of
environmental management studies. Ref. [82] Looking at DCs for eco-efficient operations
depends on integrating and coordinating talent, innovation, and new routines throughout
various firm functions. The framework of the DCs model reflects interdependence and
guides organizational transformation [43]. Further, Ref. [38] argues that such DCs are likely
to amplify perspective in creating and reconfiguring resources for CEs in this dynamic busi-
ness environment. In the process of translating business model changes into organizational
transformation, the strength of a firms’ skills can be called into question [43].

Organization change management ensures that planned changes are implemented
effectively [22]. Rizos et al. [83] tried to understand barriers and enablers for SMEs in
implementing CEBMs. Moreover, we know that the implementation of CEBMs requires
collaboration through the value chain [84,85]. Some studies caution that organizational
upheaval may cause a lack of coordination and may lead to the loss of the organization’s
shared values and beliefs [80]. Pieroni et al. [86] emphasized that firms need to carefully
design CEBM innovation while considering inputs from qualitative research studies. Others
describe the importance of process development for CEBM design often entails uncertainties
and complexities [21,47]. For example, Ref. [46] suggests that firms successfully implement
innovation in CEBM when they are inclined towards experimentation and organizational
learning. Refs. [83,87] presented their findings. They mapped the benefits of CEBM
innovation by suggesting that top management is a crucial enabler in the redesign process.
Ref. [25] argued that top management could realign resources to achieve the set goals with
the firm’s objective. Bocken et al. [10] explored uncertainties such as customer perception
of used products, safety, and risk in a transition towards CE.

The introduction of remanufacturing into the industry, which Xerox and Fujitsu
dominated, resulted in a convergence of capabilities and incentives that encouraged the
existing business to embrace remanufacturing and assert reuse as a natural extension of
core CEBMs [23]. Birkinshaw and Ansari [88] recommend that structuring a firms’ internal
management is vital for implementing a successful CEBM. According to [89], prioritizing
actions and capabilities can play an essential role in transforming a successful and strategic
business model. Capabilities refer to deploying resources and accomplishing a target via
organizational processes [9]. The term“competence” is the degree of skill in the task’s
performance [90]. These new capacities evolve throughout time due to path-dependent
learning processes [9].

Previous research demonstrates that reorganization and technical advancement are
critical DCs for CE implementation [11]. Successful leadership depends on managing com-
plex business models and managers who can make decisions, facilitate work environments
that encourage employee commitment, and implement practices that lead to the overall
achievement of specific goals [69]. Prior case-based research has found that leadership
commitment towards “capacity-building and information management for CE” is essential.
So are appropriate reuse and waste recycling facilities to help material reuse firms tran-
sition to a CE [91]. Applying the business model design process in CEBMs can trigger a
transformation of the firms’ structure, focusing on rethinking business models [67]. CEBM
has been looked at as how business processes capture value by repairing and reselling
products or reusing and upcycling these materials [32]. Reuse and remanufacturing of
products can drive and facilitate extending the life cycle of a product [92], decreasing the
amount of waste sent to landfills. As [93] points out, innovative business models such as
CEBMs help bring products to market with incremental and novel changes. The CEBM
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positively impacts the environment and society by creating and delivering new products
and services to customers, helping to trigger new revenue streams from resource-efficient
and circular resource flows. These models provide an opportunity to reimagine capitalism
(Henderson, 2020). From an institutional perspective, governments help firms develop
the capability to implement CE practices [94]. Leadership in the public sector also calls
for business leaders to put their faith in direct government intervention that could enable
companies engaged in product life extension to scale up their operations and pave the way
for a transition to continuous extension [95]. Following this logic, we review the literature
on how to transition a business to understand the necessary conditions for a successful
transition in a CEBM. We try to understand the integration of sustainability into business
models and practices [94].

As [96] reported, internal and external forces enacted by individual firms and govern-
ments alike strongly influence CE practices in the value chain. Stakeholder collaboration is
essential for value creation. [67] indicate that the transition to a functioning CE requires
multi-level change into the new business model. This carry-over includes stakeholder
collaboration and technological innovation with opportunities for field studies providing
new insight. Figure 3 illustrates the elements of success, inputs to the CE, and pathways
to CEBM innovation. Further, green technologies are critical in creating and developing
long-term sustainable and environmentally friendly initiatives [97]. A firms’ ability to suc-
cessfully transition to a CEBM innovation depends on many factors, including knowledge
and skill (capacity building), organizational innovation (integrating solutions and logis-
tic models), social innovation (new production and consumption models), technological
innovation (design of materials and process), and multi-stakeholder involvement [98].

 

Elements of Success 

Institutional Planning 
and Openness 

Leadership learning 
and experimentation 

 External Stakeholders  

Material Management  

Product Design 
Knowledge 

Facility Layout 

Pricing Strategy 

Service Design 

Inputs to Circular 
Economy 

Market Demand 

Low Price of Recycled 
Products 

Customer Segmentation 

Procurement Orientation 

Marketing 
communication 

Resource Management  

Incentive Structure 

Circular Business Model 

Value Creation 

Internal Management 

Collection for Reuse 

Resource Efficieny 

Redistribution 

Extending Product 
Life 

Figure 3. Business model success, inputs, and design elements within system boundaries.
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Sustainable innovation can significantly contribute to the achievement of other UN
SDGs that are inextricably linked [99]. Helfat and Martin [100] found that managerial capa-
bilities modify how a firm helps to enable strategic change and organizational performance.
Such management competencies are essential in designing and implementing new business
models [43]. Further, Ref. [101] has highlighted the need to explore the vital organiza-
tional capabilities for CE development and implementation. We see internal organizational
alignment, capacity building for material reuse, and recycling as important elements of
the literature. These elements can provide firms with an opportunity to transition from
traditional linear models to CEBM innovation.

3. Methodology
3.1. Case Study

We employed a case study research methodology to examine the organizational
transition process to a CEBM innovation. The Construction Junctions company (CJ) was
founded in 1999 by the Pennsylvania Resource Council, a non-profit start-up and surplus
building materials, selling, and collection. It has grown significantly and has diversified
business operations. CJ is a leading CE material reuse firm that supplies reused and
recycled building materials, appliances, and hard and soft goods, such as doors, windows,
wood flooring, art/craft, batteries, bikes, and consumer electronics. We identified CJ as
a purposeful case study due to the innovative nature and trajectory of success over time.
This study provides an interesting empirical context due to CJ’s strong social impact and
its position as the pioneer of the CEBM in Pittsburgh, Pennsylvania, a state with some of
the lowest landfill costs at the state level in the entire country (i.e., USD 23 per ton tipping
fees). Despite the low competing costs of waste disposal in the region, CJ is a pioneer in
reuse and successful CEBM development.

They collected and sold end-of-life and surplus material from customers through
community development programs aimed at different events. For example, they opened a
center for creative reuse for the regional community (Pittsburgh region) and offered other
free-of-cost events and services to the people of Pittsburgh. The case firm has provided
a platform to the community to come and make creative use of materials. People could
donate used and surplus products in these events and develop new products by reusing
the materials and finished goods. Pittsburgh is an attractive geographical setting for
this case study for several reasons. To start, CJ was created within a city that is within
500 miles of half the population of the U.S., is experiencing a rapid increase in green
business initiatives high-performance buildings, has an aging building infrastructure,
and new business opportunities. CJ offers to repair and reuse end-of-life products from
deconstruction projects and offers refurbished products by adding new features and using
materials and parts extracted from recycled products with over a million dollars in annual
sales. We focus on sustainable entrepreneurship as CJ has already implemented circular
practices leading to reconfiguring business opportunities. These CE practices provide lower
prices for consumers and efficiently use resources that otherwise would have been sent to
landfills. CJ is a business developed and advanced by the environmental community in
Pittsburgh with three primary catalysts: Conservation Consultant Inc. (CCI), Pennsylvania
Resources Council (PRC), and the Green Building Alliance (GBA). These organizations
initially looked at this as a development opportunity that addressed the city’s need to have
an organization that was diverting used building materials from landfills and making these
materials available to the public. This organization started in the mid-90s when only a few
organizations did this nationally. The research and benchmarking helped management
understand this emerging business model. This research included touring The Loading
Dock, an NGO in Baltimore, and the first large-scale, for-profit organization called Urban
Or launched in the 1970s.

There were a few more organizations benchmarked through phone calls and network-
ing. When the Executive Director started working on this project, he went to a reuse and
recycling organization such as CJ in Minneapolis, Minnesota. The Executive Director and
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others trying to develop this business was not sure many CJ-like organizations were out
there at that time. The three catalyst organizations did fundraise with CCI funding the
initial business planning and feasibility assessment with local contractors. These catalyst or-
ganizations formed an advisory committee of contractors interested in the CE. They found
others supporting this type of business model development. PRC became more involved
when it came time to write the business plan and launch the operation. At about this same
time in the organization’s development, they received phone calls about how to dispose
of building materials. This combined business plan development and community calls
were a one-two-punch leading to the PRC agreeing to be the fiscal sponsor while CJ started.
The key capabilities and resources for building this business varied at different stages of
development. The key to success, in the beginning, was the initial grant funding. They
started by developing a business plan and finding out if there were sources of materials for
a new material reuse business. They then started taking the business plan to foundations
in the region (i.e., Pittsburgh) and finding ways to fund it. In doing this, CJ received USD
200 K to launch the business. That was necessary because CJ did not have any contractors
with materials lined up to kick this off. CJ started under the PRC’s 501C3 status and is now
its nonprofit organization.

This enterprise started by collecting end-of-life products and making available the
same product or upcycling products to customers. The Pennsylvania Resource Council
founded CJ in 1999 as a nonprofit, collecting surplus building materials and then selling and
redistributing these products. They collect and sell end-of-life and surplus material from
customers through community development programs with on-site collection events and
drop-off options. CJ has developed its business model over several years. More recently,
they have opened a center for creative reuse for the regional community (Pittsburgh) and
offered different events, free of cost, to this city’s people. CJ has provided a platform for the
community to come in and co-create new products from refurbished materials. People can
donate used and surplus products to these events and develop new products by reusing
the materials and parts.

Case studies in specific contexts can be an effective way to gain new insights since
they provide boundaries, enabling researchers to understand the subject matter under
investigation. In CEBM innovation, there has been a long-running debate about the merits
and usefulness of single case studies in current research. Scientists frequently take one of
two positions: the first favoring single cases, with the second favoring multi-case studies of
firms with similar conditions. The single case study approach is beneficial in exploring in-
depth phenomena on the micro-level. Many previous studies have used this data collection
process to study the change in organizations. For example, [102]. Single case studies remain
an essential part of today’s scientific investigations. Gerring [103] brings up external
validity, saying that “to be a case of something broader than itself, the chosen case must be
similar (in some respects) to a larger population”(p. 248). Indeed, single case-based research
shows the inner circles’ role (maintenance, repair, and reuse) in successfully transitioning
to a CE from a linear economy. The case study approach applied to organizational change
is particularly appealing in capturing the complexity and richness within an organization.

In contrast, using a survey design methodology may be seen as a means by which
a bias occurs towards the organizational members, underscoring the significance of the
organizational reality [104]. In the context of our study, following [105], intrinsic case
studies may be particularly applicable to program evaluations. The case study approach to
organizational change is particularly appealing in capturing the complexity and richness
of the organizational life while avoiding the bias of survey design [104]. Following [105],
intrinsic case studies may be particularly applicable to program evaluations within this
study’s context. A single case approach is relevant to our study context as we are interested
in exploring the critical success factors for the CEBM innovation. Our unit of analysis is
“embedded” because data comes from multiple levels within one case [106]. This unit of
analysis informs a detailed understanding of the natural and complex phenomenon under
study. The unit of analysis in a case study allows us to look at a single organization [107].



Appl. Sci. 2022, 12, 1521 13 of 30

A single case and embedded unit of analysis study approach are beneficial in exploring in-
depth phenomena on the micro-level, as many previous studies have successfully used this
data collection process to study organizational change [102]. An embedded unit of analysis
involves different organization members at the level of analysis for the organization.

3.2. Data Collection and Analysis

The data collection process started with a purposive sampling technique designed
to find sources of information that may be used to address the research question [108].
We collected semi-structured interview data from the organization’s top managers about
implementing CE practices about the application in reuse, remanufacturing, and recycling.
The study used a cross-case explanation and pattern matching approach to ensure internal
validity, which is particularly well suited to semi-exploratory research [109]. The individual
interviews were conducted at the CJ office and business site in August through September
of 2019, with follow-up emails and phone calls for clarification as needed. Semi-structured
interview techniques probed informants regarding success factors, necessary capabilities
and resources, obstacles, partnerships, suppliers, and customers that help transform the
business concept into reality. Each semi-structured interview lasted an average of two
hours with each respondent to elicit the necessary information. All accessible secondary
data were gathered and triangulated with data from direct interviews to increase the
research’s reliability.

The interviewees were informed of the field study and approval from the university
to conduct the research. All data would be kept behind a firewall, and names would not be
used in any published materials. The interviews lasted for up to one hour and included
tours of the facility and areas of responsibility for respondents. Researchers transcribed and
verified the discussions to increase validity [106]. Data from one respondent was collected
and analyzed before interviewing the next respondent. Important issues in early interviews
can be included in the evolution of a protocol for subsequent interviews. Improving and
refining a protocol between interviews is a significant advantage of this type of research.

Two main aspects of analysis include within and cross-case assessment. The within-
case analysis focused on the elements of CMB development in a single respondent context.
The cross-case analysis utilizes replication where one respondent’s constructs of interest
are tested with other respondents [109]. We attempted to control for the effects of the
researcher’s a priori belief regarding why CEBM transformation was taking place. The
primary researcher accomplished this by writing up the field notes before further conceptual
analysis or coding. The secondary researcher at the interviews reviewed these notes. We
also included one or more persons not involved in the data collection to review the field
notes. Discrepancies between researchers were clarified through follow-up phone calls
with the respondents.

We conducted individual semi-structured interviews with eight managers and infor-
mal discussions with some employees. The information collected during the face-to-face
and follow-up telephone interviews consisted primarily of keywords. Individual inter-
views were crucial in elucidating how material reuse firms design different practices and
drive a transition to CEBM innovation. Since interviewees provided the majority of the
qualitative research data, the approach for selecting respondents was focused primarily
at the management level. They were required to have a working knowledge of CE and
its history. We interviewed all eight of CJ’s managers. Of these, half were newer to the
organization, leading the researchers to focus more on managers with a long history within
the enterprise. We also interviewed two board of directors and the president of the Board
of Directors for the NGO that helped get CJ started as a business.

We used inductive data analysis methods. It produces ideas based on data collected
inductive qualitative analysis consisting of two thematic content analysis and narrative anal-
ysis [110]. Thematic content analysis is used in business and management research [111].
We adopted thematic content analysis because of its advantages for studying complex
configurations, where various causal factors combine to produce outcomes [110]. Although



Appl. Sci. 2022, 12, 1521 14 of 30

it applies to various qualitative research methodologies, this method of data analysis is
especially advantageous for some approaches, such as phenomenology. A thematic analysis
attempts to find patterns of concepts in interview data. First, thematic analysis is suited to
explore interview data and better understand the manager’s everyday work routines and
how they use different sources to handle the operations. Second, it can identify multiple
themes that emerge from data and help to evaluate a different set of theoretical relationships.
We began by examining each interview transcript using an “open coding” technique similar
to that adopted by [112]. Our study involves the Director of the organization; The President
of the Board of Directors of the Pennsylvania Resources Council, the NGO helping to
create CJ; informal interviews with two other board members; along with the General
Manager; and the Donations and Logistics Managers of CJ. We support the interviews with
a review of publicly available information from the case firms’ website, annual reporting,
and websites of other organizations involved with the formation of CJ. The respondent
we selected were coded as respondent1, 2, 3, 4, and 5. The development of an interview
protocol (see Appendix A) is based on the essential attributes of CEBM innovation, the CE,
and elements of success from our literature review.

4. Result and Insights

The interview transcripts were analyzed using a qualitative analysis approach based on
the paradigm by [113]. This approach is iterative and contemporaneous, consisting of four
stages: comprehending, synthesizing, theorizing, and recontextualizing. The researchers
transcribed the interviews. To help ensure accuracy, transcripts were cross-checked with
field notes to ensure the coded themes’ consistency. At the comprehension stage, the
authors were able to gain a general grasp of the interviews by line-by-line examination
of the transcripts. Once the authors became familiar with the data, they began to extract
the meaningful units from the narratives that they had previously collected. After that,
it was time to synthesize the information and look for patterns and correlations among
the significant pieces. We accomplished this by comparing the emergent meanings in the
coded dataset. Themes were developed during the theorizing stage of the research. Themes
helped to determine associations among topics that demonstrated connections among
themes. Major concepts were then developed at the final stage. Important and relevant
insights were deduced from the themes.

These insights include knowledge of the marketplace, benchmarking, various ma-
terials, communication, marketing efforts, and building up the appropriate staff with
representative insights from interviewees. There was a more apparent expectation that
understanding the materials marketplace would be critical to success. The two components
of this business model we needed to think about were the capabilities of the supply chain
and the demand for materials. The supply side is challenging as CJ needed to understand
who has the material, obtain it, and get someone to donate it and not sell it to CJ. The
findings highlight that characteristics of the products, such as refurbished or remanu-
factured, biodegradable or produced with reused water and energy, and repurposed or
based on recycled materials, directly impact the decision to use it. Indeed, the degree of
awareness of the characteristics of the products was important to the successful reuse of
the product materials.

Knowledge of the marketplace:

“We needed to find people who have stuff they want to get rid of. Construction, retailers,
wholesalers . . . a location with loading docks, centrally located, where people could easily
drop stuff off. We get people motivated to keep materials out of landfills, this has some
bearing on the decision to reuse it, and those same people are part of the market also
looking for used and reused materials at a later time. If you are a homeowner, you might
think, ‘I cannot throw this away.’ If you are a business, you don’t want to pay to throw it
away, but what people are really looking for is for someone like CJ to take this stuff away
for free or for a tax donation.”

(Executive Director, Respondent ID#1)
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Business support services, such as planning and development, are required in order
to achieve the necessary improvements and results. The more a firm focuses on business
support services, the higher the expectation it will achieve its desired goals.

The Breadth of Services:

“What we found from talking with other reuse businesses is that it is essential to pick
things up. Get a truck and collect material. The same goes for drop-off for people, and
this also has to be convenient.”

(Manager, Respondent ID#5)

Another factor predicting the expected degree of implementation of CE practices to
redesign the existing business model at the transition stage concerns the capabilities for
extending the product use cycle (i.e., product life cycle). Thus, a material reuse firm needs
to focus on ongoing repair, delivery for various materials, and continuous monitoring and
optimization of spaces for more materials.

Variety of materials:

“Once we got to the point where we amassed enough material, variety and (the most
important thing is the variety of material we have).”

(General Manager, Respondent ID#2)

The respondents acutely felt the importance of communication and marketing while
building brand reputation. While focused on developing relationships, internal orga-
nizational policies support communication strategies while boosting resource efficiency
and effectiveness.

Communication and marketing:

“This contributes to the overall product mix customers find when they come to CJ looking
for items. Developing a relationship to let people know about the services we offer is
critical.” “The next part of the transitional process is letting people know we are here and
they can shop for used building materials . . . so we pushed messaging out into media, tv,
radio, free stories in newspapers.”

(General Manager, Respondent ID#2)

The general manager told us a success story involving resources being the “growth
of CJ since having a couple of people to start, outgrowing the original space, how having
an entire building for job training, a job institute, collaboration with Goodwill, and project
RE (introduces new constituents to the reuse movement). The Urban Design Center, trade
institute of the city, and other partners are coming to the site to be part of CJ university,
where anyone can conduct courses, hold classes, and do training of all kinds. Beyond
the collaborative activities that help reconfigure an existing linear BM, we found that
management needs to build employee skills. There is a need for skills along with staff
enabling renovation with the end of use products. These skills come through on-the-job
training, partnering with public and private institutions on inventory storage, take back,
and logistic handling.

Staffing:

“We needed to find staff. Then you need the infrastructure for the retail material. Almost
from the beginning of CJ, we have had to have someone whose sole responsibility is to the
source material and the resources to collect the material.”

(Manager, Respondent ID#3)

CJ faced many obstacles in its early stages as sourcing refurbished or remanufactured
in the context of competitiveness. The obstacles to implementation are that “we compete
with how much it costs to throw things away.” However, the importance of understanding
the cost estimation of usable products often impedes sourcing. Respondents see this as
a key obstacle for organizational learning involving internal and external stakeholders,
resulting in marketing CJ as convenient and a new option for transferring materials away
from landfills.
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Convenience:

“Making it convenient for people to get things to CJ are still things we struggle with
as people are still throwing usable materials away as it’s more convenient. The biggest
obstacle is getting people not to throw stuff away and getting more people regionally to
know we exist.”

(Executive Director, Respondent ID#1)

While a senior manager expressed a considerable challenge being the design and
delivery of services, the logistics manager noted that contractors do not have extra time to
create separate waste streams (i.e., landfill vs. reuse) when working at a deconstruction
site. Without city or state legislation, the contractors will not separate materials for reuse.
Throwing things away and low tipping fees for landfills are primary obstacles as low costs
are a primary driver of this industry. The most considerable impact from national and local
governments is tipping fees (how much it costs to dump things into a landfill). The lower
their costs, the more difficult CJ’s operations are to compete. A senior manager noted that
they had indeed imposed new convenience challenges.

Convenience and Costs:

“All of the services we have to offer for free. This is a cost of doing business, yet we have
overhead and have to sell enough stuff to cover costs.”

(Manager, respondent ID#3)

Next, we look at the challenges of pricing for the customers. Pricing starts with and
is based on the quality of the material. However, you get into the more challenging areas
when handling antiques, and the age of the item and quality of older work makes pricing
difficult. This pricing opportunity depends on the quantity and quality of product returns
and reverses logistics. In addition, there is uncertainty regarding consumers’ perceptions of
circular products. CJ has been in operations for 20 years and still has conversations about
this challenge.

Pricing:

“A lot of trial and error for pricing things. Rule of thumb is a like-new or surplus item;
you pay half of what they would pay at a big box store.”

(Executive Director, Respondent ID#1)

In response to our question on awareness of the availability of recycled and refurbish-
ment products, the General Manager noted the importance of education and promoting
awareness through the use of pop-up shops inside the facility to communicate the im-
portance of reuse while also helping people with basic homeownership skills. When you
advertise that you will take used materials, pick them up and drop them off at no charge,
you always obtain people’s junk that is not valuable/reusable. Communicating what
materials we do and do not accept is important.

Handling materials:

“We just did a big survey to understand what is people’s knowledge of how to shop for
things that are used. There is not a general awareness that rises to the level of used
clothing and used cars. So, creating that top-of-mind “shop here first before a big box
store” message is challenging.”

(Manager, Respondent ID#5)

A manager highlighted the importance of project scale. For example, he noted they
just received a grant for training and a deconstruction project, yet the red tape involved
with the grant prevents it from happening quickly. This is more related to the resistance to
adopting new change initiatives and lack of capacity handling capabilities and planning of
lay-out redesign.

Handling and storing:
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“Because we do not have control over incoming quantity, it makes it difficult for us to
supply large projects (i.e., An entire room of materials within a business or home, instead
of enough materials for a repair job). This inability to do large-scale projects is a limitation
based on the number of incoming materials.”

(Manager, Respondent ID#3)

We wanted to gauge more information about partnerships with different stakeholders,
so we asked about the role and impact of partnerships that CJ has with other regional
businesses and organizations and how they are linked to the quantification of circularity
benefits. We found they have worked very hard to develop relationships regionally with
people in other businesses that would be interested in their materials, such as artists
and architects.

CJ has enjoyed considerable success and growth over time. Top management provides
training and development initiatives to the employees. Management has been proactive in
funding organizational change initiatives for the updates and collaborative partnerships
aligned with the evolution of the business model. They have been able to work with
organizations such as Goodwill and Goodwill’s labor force. This partnership ended up
being a good match for transition, repurposed, disassembly, monitoring for efficiency, help
with take-back reverse logistics. It enables CJ to not have to throw away un-shoppable (not
easily packaged) products.

Handling, storing, and disposal:

“We are very labor-intensive. When tile companies donate boxes of products, it’s not in a
very shoppable form—looking for and finding an individual’s skill level with the work
that needs to be done to make materials shoppable has been a good match for us. Honestly,
I cannot afford someone to come in full-time and pay full benefits to. From a material
processing approach, I cannot afford a traditional approach to hiring and funding.”

(Manager, Respondent ID#2)

A crucial element on which managers judged the degree of inter-firm collaboration fit
was the perception between governance structures and circularity capability.

Government support:

“If we are talking about how to move the needle in a significant way, we have to get
the design professionals involved. This part with Carnage Mellon University (CMU) is
important because they have to look at reuse first before getting virgin raw materials.”

(Executive Director, Respondent ID#1)

There is no restriction to the introduction of the events. The relationship with PRC
and the work with collection and recycling events has been critical for CJ to get their
name out there and get their mission out there so people can consider recycling and reuse.
Moreover, CJ welcomes joint activities and collaboration with specific regional companies
to learn more about product effectiveness and efficiencies strategies. During this phase
of cooperation, efforts focus on increasing network resource interoperability, developing
proprietary technology standards, and learning best practices for resource orchestration.

Openness and partnerships:

“The General Manager added, “along with partnering with specific regional companies
that are part of the value chain to promote the specific product at CJ.”

(General Manager, Respondent ID#2)

The General Manager also noted that a key resource is having open lines of com-
munication with local governments. Examples include the city letting them know when
deconstruction projects are coming so CJ can know when material resources are coming
and what they need to do to get to these resources and locations.

Government support, openness:

“We have to get access to jobs and materials through small municipalities in the region.”

(General Manager, Respondent ID#2)
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We found that supply chain management, including material visibility, is vital for
identifying inbound materials and developing partnerships to support the business model.
To this end, we asked how CJ has been able to locate the suppliers of the recycled/surplus
materials. We found that this effort requires a full-time equivalent person at a manager’s
level. They had to build a web presence—a website and social media. In addition, other
efforts were utilized, including word of mouth, creating a portal on the website for making
a formal request for CJ to come out and collect people’s materials.

Communication and marketing:

“One of the problems with the industry is that it is decentralized, and there is difficulty
in knowing how many are out there. This is important to understand the impact as the
number of organizations that reuse or resell materials (clothing and all things like this)is
$18B a year.”

(Manager, Respondent ID#5)

More recently, this web presence and social media platform has expanded to include
people sending in pictures of their materials for the distribution and logistics manager to
screen the pictures before deploying resources. CJ keeps track of all of this, quantity, quality,
and percentage of material dropped off, picked up, and now runs this through a customer
relationship management (CRM) database. These efforts have evolved from “initially being
out pounding the pavement, to this now enabling engagement through customers calling
CJ and people going to our website.”

Finally, we wanted to know more about how CJ facilitates innovation. Interviewees
see several ways they have purposefully approached innovation. Leadership at CJ put
much effort into encouraging people to reuse materials in new ways. People shop at CJ (this
insight is based on customer survey information) for a specific project or are looking for
inspiration. “We do a good job of showing what you can do with a material, (door) not just
to walk through, but it could be a table, or made into something else. We provide ideas for
how to use things differently.” Many of their customers do not know what they are looking
for when they come on-site. Managers and employees address the innovation question
by sharing different ways others have used the material. For example, the re-use project
puts student designers close to reused materials, producing many unexpected things, e.g.,
art and functional products. Putting the material in the hands of people who have not
had any experience with it can also make new and innovative outcomes. See Figure 4
for a framework that summarizes the success factors that transition a CEBM innovation
from an active/strategic entrepreneurship component to a proactive and transformational
business model.

Despite the importance of CEBM innovation, the existing literature on this topic in
small and medium enterprises lacks focus on the transition from linear to circular systems
and is fragmented. The transition framework for CEBM innovation assimilates elements
in Figure 4, showing key obstacles and key enablers. This framework summarizes that
the organizational transition towards innovation begins with organizational capacities.
Organizational capabilities can likewise influence innovation transformation through:
(1) Convenience store design; (2) Decisions of Pricing Strategy; (3) Breadth of Services
(Re-design for long-life products); (4) Handling, Storing, and Disposal materials; and
(5) Government Support and Openness. Our findings identified key enablers. We see
these as essential contingency factors requiring an organization to consider broader market
perspectives to achieve CEBM innovation.

Several enablers, primarily (1) Material Design and Management Strategies; (2) Bench-
mark for Services of Product Use Cycle; (3) Resource Management Capabilities; and (4)
Marketing Management Communication, can moderate the transition to a CEBM. Under-
standing the transition process outlined in this case company will help decision-makers
and enterprises better collaborate as they co-develop future CE practices. CEBM innova-
tions have emerged as enablers of different production and consumption-related patterns
when materials and parts can be recovered during end-of-life processes. The framework
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developed in this study offers different types of critical activities necessary for designing
and delivering a CEBM.

Figure 4. Transitional framework for CEBM innovation.

5. Discussion

There is growing research interest in technical and economic elements of sustainability
from the perspective of CE. Our findings contribute to the literature and advance the
insights on how firms approach changing conditions of the traditional business model
into another system under different needs from a material reuse perspective. Based on
our findings, we generally agree with [23] that managerial capabilities and competencies
such as material management and marketing activities are required to scale a successful
CEBM innovation. The Executive Director noted, “We need to figure out ways to recreate
material, and how we encourage people to repair, and not to discard it because of color or
other issues. This is where an artist or new color can present the material in a new way, i.e.,
taking a bowling alley floor and making it into a table.” A caveat to this way of thinking
is that they have to be careful to evaluate the full value of what can be deconstructed, or
salvaged, vs. thrown away. As the Executive Director pointed out, “the big questions to
consider regionally and nationally are where are all these vaults of materials going from
reconstruction projects and recognizing the emerging trends in this industry?” “We need to
think differently from small pieces all the way up to emptying malls and buildings with a
lot of materials to find.” An example of thinking differently is reflected in CJ’s community
room, which was designed to be deconstructed, so it is easy to take apart and move to
any future location. A key example and next phase of thinking are designing things to be
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taken apart so people can see working examples of these options as their understanding of
taking-make-waste systems change slowly over time. The future vision is to see CJ do more
work involving high-performance materials and specialty building products. Respondents
to CJ’s customer surveys are intrigued by how CJ takes materials that they obtain and can
turn them into raw materials for new and other uses. This demonstrates how CJ closes
a material loop. Our findings provide novel insights into the success factors that affect
the transition of a firm from a traditional economy to a circular economy. Our findings
contribute to the literature and advance the insights on how firms approach changing
conditions of the traditional business model into another system under different conditions.
We find that understanding about the benefits of recycling, collaboration, community
engagement; personal selling techniques of recycled products, and management expertise
emerge as a success factor for the sustainable transition to circular economy business.

BMI for long-term sustainability necessitates broader and deeper systemic under-
standing [13]. There has been some progress in developing comprehensive approaches
to BMI that are focused on sustainability. Still, there is a long way to go [3]. Our study
aligns with [9]‘s recent call for more CEBM innovation and transformation research. The
bulk of existing research focuses on dynamic capabilities [11] and CE capabilities [101].
The literature offers a limited understanding of the mechanisms underlying the success
factors for the transition to CEBMs. As a result of our research, we were able to glimpse
the prospects CEBMs present in the U.S., and we hope that this work will enable further
research in this area. Our study demonstrates the importance of benchmarking practices.
For example, it has been proposed that firms are likely to integrate the best practices from
other industries such as services and consumer products [7]. Our findings support this view
when the firms benchmark capacity-building initiatives and embrace more automation and
digitization in their operations. To this end, firms must adopt a more proactive approach
to benchmarking new production technologies. They can actively seek resource-related
business prospects outside of their primary operations.

Change management activities should be included in their cycle process to achieve
CE-oriented organizational transformation. Regarding material design and product man-
agement strategies [15], our findings in this qualitative study support the idea that material
design and management strategies allow managers to understand design for durability and
design for upgradeability end-use products enabling transformation towards sustainability.
For example, Santa-Maria et al. [22] propose that resources and capabilities help implement
CEBM innovation. Our study can inform firms of the validity of these connections by
identifying resource management capabilities that encourage durability design practices
that can lead to planning for future uses of materials [15]. Consequently, we suggest that
resource management capabilities act as moderators and increase the implementation of
CE initiatives, resulting in CEBM innovation transformation. Moreover, the highlights of
our findings show SMEs can design business models according to CE principles. Opportu-
nities await those who can overcome barriers, i.e., community misperception of the high
price and low quality of the product (value capture), lack of institutional and government
support in capacity building, and lack of necessary space throughout a value chain for
reuse activities [114–116]. Recently, Angelis and Feola [116] developed a circular business
model using the case study method.

Government support for research and development can not be neglected. Recent
research investigating government research and development support under different
institutional contextual factors is also essential [117]. Our findings support a conceptual
study by [118], which pointed out the importance of government support for the CE.
Having shown the key obstacles and capabilities needed for CEBM implementation, our
study reinforces the claim for more context-based research on CEs for sustainability. We
would hope to see more governmental support in the future by implementing policies for
material reuse, recycling and remanufacturing, as this will be valuable to firms for increased
resource efficiency and broader adoption of re-use in the economy [95]. Our findings reveal
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that government support initiatives can significantly affect the organization’s readiness
and transition towards CEBM.

Acknowledging the novelty of case study-based contexts such as geographic, cultural
specificities, and regional level is necessary to note [119]. The findings show that active
participation in reuse activities, cooperation with partner institutions, and developing
management expertise and infrastructure are essential factors for firms to transition to
CEBMs successfully within the context of sustainability. Planning for and investing in
infrastructure that accelerates re-use, repair, and refurbishment can significantly impact
the economy by reducing the demand for materials [120]. We find that understanding the
benefits of reuse/recycling, collaboration, community engagement, marketing techniques
of reused products, and management expertise emerge as a success factor for the sustainable
transition to CE businesses. Our findings suggest that collaboration with stakeholders is
necessary to improve take-back solutions and facilitate CEBM innovations. A breath of new
services is required in the development of CEBMs. Our insights extend research showing
that a portfolio of material reuse products has a close relationship with the alignment of
management strategies within a value chain [119]. SMEs have to decide whether or when
to deploy internal resources and external resources to make a successful transition to a
CEBM [16]. Our study extends this line of work by showing how internal organizational
alignment facilitates a transition to CEBM innovation.

Finally, the application of CE principles creates several organizational issues [121].
Further, the extant literature on CEBM innovation emphasizes external environmental
factors transitioning from a linear to a circular business model [51]. Our finding extends
this line of inquiry by highlighting the importance of internal organization barriers, such
as developing pricing mechanisms, offering a breadth of new services, and increasing
collaboration and communication with the institutional stakeholders. Interestingly, the
pricing of virgin materials put small businesses at a disadvantage from the start, making it
hard for them to keep a viable business model in place [12]. In line with [118], we find and
suggest that developing more promotional programs for awareness and reverse logistics
infrastructure through collaboration will help with market expansion. In addition, we
recommend that firms provide more training opportunities on material handling to enable
new managerial competencies to mitigate knowledge barriers. In doing this, we contribute
to a better understanding of the CBMI, which needs more scholarly focus on resource
scarcity and global waste streams in both developing and developed countries. Unlike
other emerging concepts, the development of successful CE practices is subject to a range
of challenges and barriers, all needing further exploration. The idea of the boundary of a
system demarcates the limits to the system’s components and processes. When applied to
the CE, this system boundary concept converts the former linear take-make-waste of virgin
material and extends it into a circular, closed-loop material phase in a series of procedures.
Simply, the firm’s process for collecting end-of-life products from end-users is based on a
loop. This process delivers a dynamic value proposition. This closed-loop circular structure
can turn traditional linear waste streams into reuse opportunities while creating value
from the next use of materials. The CE extends the system’s boundary beyond inputs to
manufacturing processes to positive impacts on economic development. The transition
from linear to a circular economy business model in small and medium enterprises should
be a principal concern for management and policymakers when considering the transition’s
success factors. Small and medium enterprises are the critical linchpin supporting the
development of value chain opportunities. Entrepreneurial management competencies
and an engaged community will go a long way toward improving any transition’s success.
Add to this strong collaboration with institutions that can shape and scale the circular
business model approach, and the possibilities for CEBMs and a more sustainable future
are unlimited.

We also find an opportunity to align the value-creating activities of CBMs with the
UN’s SDGs. While most entrepreneurs are focused on day-to-day activities, there is an over-
looked opportunity for these businesses to map their efforts into global goals to show how
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they contribute to sustainable solutions and differentiate themselves from take-make-waste
enterprises that are a detriment to the environment. A key contribution is that the proac-
tive role of the firm should not be lost when considering the transition towards proactive
and transformational characteristics of entrepreneurship. Moreover, the highlights of our
findings that small and medium enterprises can design business models according to the
circular economy principles by identifying barriers include lack of community awareness
about management and handling of products, community misperception of the high price
and low quality of the product, lack of institutional and government support in capacity
building, and lack of necessary space throughout a value chain for reuse activities.

5.1. Managerial Implications

This study has practical implications for SMEs operating in the US. CEBMs provide
new opportunities for identifying interesting and meaningful relationships that involve
the design of critical resources, activities, development of partnership, and value creation
activities. While the findings of this particular case study are not generalizable to all
situations, results can be generalized to the US context in related SMEs. In addition,
the findings provide transferable insight to top management, who are responsible for
implementing change initiatives efforts in their organizations. It is important to note
that this research aims to draw generalizations about small firms and understand the
critical success factors and obstacles influencing the implementation of CEBM that can
be operationalized in related environments. The CE and CBM explored in this study
help to confirm the need for and value creation opportunities involved in an active and
strategic transition to transformational change. Our findings help to demonstrate broader
implications and interactions among global goals and local businesses. To this end, we have
identified drivers, factors influencing transitions to proactive EBMs, and deep insight into
the successful practices of one organization. While CJ does not map their value creation
activities into the UN SDGs, their business model does align with global goals as this
business model’s diversion of materials from traditional waste streams does help Clean
Water #6, Decent Work and Economic Growth #8, Industry Innovation #9, Sustainable Cities
and Communities #11, along with Responsible Consumption #12, Climate Action #13, Life
Below Water #14, and Life on Land #15. Our insights provide opportunities for developing
research propositions, additional fieldwork, and the development of constructs, survey
items, and measurement models for testing relationships.

First, our findings highlight the following practices for overcoming barriers to a
successful transition to the CE model: (1) focus on building a community of material reuse
and recycled products users; (2) enable community engagement through social events
and increased participation; and (3) use creative processes to enhance the quality of the
reused/recycled products and adaptation to local community needs. Next, the case firm
differs from a traditional business model as a CEBM innovation by adding new value to CE
systems. These transitions in the marketplace require a change in core business practices,
and managers need to be aware of the barriers that hinder growth towards a CE. Firms
will benefit from enhanced partnerships with regulators, leading to the desired transition
towards environmental preservation and sustainability for both businesses and society.

Second, our findings indicate that firms should adopt a circularity-oriented mindset
while looking for opportunities to upgrade and refurbish materials. Many of the material
barriers to CEBM innovations are physical. To help overcome these barriers, firms should
develop more knowledge on how to increase the utilization of products, knowledge of
the technology, and knowledge of social and societal trends in product consumption.
While dynamic capabilities are widely used to develop CE activities successfully, our study
encourages top management to create more training initiatives for capabilities development
to keep pace with the continuously changing legislative, technological, and commercial
landscape. We acknowledge that SMEs may view CE implementation as problematic due to
limited organizational resources. Developing more material reuse or refurbished products
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requires increased cooperation between regulators and partners and introducing a breath
of services and convenience to create this marketplace.

Finally, despite future resource scarcity predictions, many firms and governments
have not fully understood the potential for business model development associated with
the CE. Therefore, firms must consider trends in the external resource environment while
developing and executing a new breadth of services for material handling strategies to
anticipate possible transitions to a more circular economy. Policymakers and governments
can look to the United Nation’s sustainable development goals to align policy and decision
making that enables local, regional, and global goals for more sustainable business models,
practices, and economies.

5.2. Future Research Direction and Limitations

The importance of a CBM as a platform for keeping products in a closed-loop is
becoming more of a priority for many small and medium-sized enterprises. We depict
this necessary transition as a set of phases utilizing an organizational change management
context focused on the conditions and forces present in an organization’s internal and
external environments. In this study, we focus on categorizing the most likely factors to
transform CBMs and their dependence on specific external and internal drivers. Our study
is not without limitations as we use a case study research approach and data collected from
a single material reuse firm in the U.S. According to the findings of this study, the data
gathered from a small-medium enterpriser that were not randomly selected from the US,
two or three meetings with the majority of the managers involved, and only thirteen days
of field observation on the business interaction process are still insufficient. Future research
could extend the empirical base to include more small, medium enterprises with various
industry backgrounds, particularly in an emerging country perspective, to provide a more
holistic understanding of how small-medium enterprises could design CEBM.

Previous studies have already investigated the state of research and avenues ahead
in CEBM [16] and ranked the critical success factors in developing country context us-
ing decision-making trial and evaluation laboratory (DEMATEL) [91]. Further research
studies could use different methodologies, such as fuzzy-AHP and game theory modeling
approaches, to analyze individuals’ views of specific institutional settings and external
collaborations on the investment decisions in the green technologies that facilitate more
transition towards CE. The sample and interviews contribute to a limit to the generalizabil-
ity of the findings as this will require more field study research, larger-scale projects, and
cross-industry studies. In locations with greater barriers to proactive and transformational
business models that include but are not limited to a lack of awareness of handing materials,
lack of collaborative governments and NGOs, low community perceptions of the quality of
recycled products, and lack of spaces to store materials for recycling or upcycling, these
locations will continue to limit the opportunities for new CBM ventures. The successful
outcomes of this study firm would have changed if early funding and business plan de-
velopment were not available. The continued success of operations would not have been
possible without continued community engagement, educational programs, and reuse
events, drawing experts, students, and the community together to find innovative and
creative uses for materials. The lack of success factors such as these only increases the
uncertainties surrounding CBM development. Our findings provide evidence that the CE
transition for firms involves several success factors and that entrepreneurs and policymak-
ers should look for and develop these factors. We cannot claim the factors uncovered in
this study are comprehensive and are aware that the single firm bias of the case study can
limit the generalizability of our findings and look to other scholars to continue this line of
research into enabling success factors for a CE, and new insights from CBM innovations.

Second, as we focus on exploring how and why barriers influence transitions towards
CEBM, we can gauge the relative importance of sample attributes necessary for gener-
alizing. We are encouraging future quantitative research measuring and weighing the
importance of the antecedents of developing CEBM [122]. To build on our findings, future
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researchers should validate this conceptual framework in other locations and expand the
generalizability of the findings by looking at a diverse set of reuse commodities. We also
see research opportunities for in-depth product development practices in reuse/recycling
firms. The CBM in this study is one example of a reflexive system of industrial symbiosis.
Entrepreneurs can use the waste from the built environment or from one enterprise for
reuse in a dynamic CE, with local benefits enabling global progress on multiple UN SDGs.
CBMs present new opportunities for the further development of traditional recycling in-
dustry enterprises from waste collection to innovative design, upcycling, and closed-loop
systems. In the future, these enterprises could eliminate the need for end-of-life landfills
and the negative environmental impacts of traditional economic systems.

Third, this study explains how management and related institutional barriers influence
CEBM transitions. Major contributors in the CEBM field believed that there is little under-
standing of how the government supports circular business model transformations [16].
Future studies should also examine the distinct roles of institutions and individual-level
elements at various stages of implementing CE initiatives and business models for the
global value chain aimed at digital transformation. Several methods could be used to
understand the competing interests of different actors in implementing CE strategies in
the industry 4.0 environment, such as real options theory and modeling approaches for
the adoption of new digital twin tools, such as augmented reality and 3D printing. Finally,
The institutional environment affects how entrepreneurs see new business prospects [123].
However, entrepreneurs may impact their institutional contexts, particularly in emerging
economies, frequently in change [124]. Our study focused on the single case study that
relied on semi-structured interviews to develop a proposed model in Figure 3. This model
can be enhanced with further empirical investigation and longitudinal data collection. Lon-
gitudinal case studies can be utilized to identify correlations between learning strategies
that have no known connection to knowledge integration capabilities that are thought to
be influencing the implementation of CEBM innovation. Future research studies could
explore contingent factors such as leadership styles and emotions, cognitive beliefs and
biases, and internal human resource management practices’ effects on the development
and transformation of CEBM innovation in both emerging and developed economies. As
a result, future studies can broaden this line of reasoning by concentrating on external
factors that influence businesses’ learning choices and the integration of local and global
knowledge. This can include internal factors that influence a firms’ choices of CE learning
strategies in the digital, artificial intelligence environment. Previous studies have used
a single firm case study approach to investigate stakeholder engagement and corporate
social responsibility [125] and how luxury products can support a CE [126]. This type of
research can support building theory from case studies [127]. Scholars accept using the case
study method in researching organizational change design in organizational settings [128].
Dumez [129] highlights the importance of cases that bring out new ideas and re-examine
established theories. Case study methodology has been applied in a previous study set-
ting [130]. It helps build a complete understanding of the investigation under study and
has a tradition of collecting multiple forms of data. In this study, we use a single intrinsic
case. It represents a unique situation of interest to us as researchers to understand better its
context within the CE phenomena [106]. The intrinsic case study is not new and has been
used by [131] to understand some considerations for implementing recovery support.

5.3. Conclusions

The purpose of this research is to use a case study approach to examine how a small-
medium enterprise (SME) within the U.S. experienced and made the transition to a CEBM
innovation to achieve sustainability. This paper also adds to CEBM innovation by un-
packing the concept of upcycling from a sustainability point of view in the sociotechnical
system. Achieving widespread acceptance of CE requires including everyone in society’s
production and consumption patterns in a socio-technological environment, which is why
the shift to CE must involve everyone. We have presented a detailed exploratory analysis
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of how effectively CEBM innovation can be implemented at small and medium firms. We
concluded that production and operational capabilities based on the circularity of materials
and products needed to be implemented; however, material design and resource manage-
ment capabilities are fundamental to achieving sustainability objectives in designing CEBM
innovation. The case study results yielded important insights into the obstacles that may
hinder value creation and delivery elements of CEBM innovation. Based on our findings,
we have proposed that identified obstacles for firms to overcome can act as a mediator
if the firms successfully overcome these factors. We expect that (1) Convenience Store
Design; (2) Decisions of Pricing Strategy; (3) Breadth of Services (re-design for long-life
products); (4) Handling, Storing and Disposing of Materials; and (5) Government Sup-
port and Openness context facilitate between the organization readiness for change and
CEBM transformation.

The findings of this study show that a firm can develop production and management
capabilities and innovations that push it to transition from a traditional business model.
The result can be a more circular business model integrating more sustainable business
practices. Specifically, we have identified the underlying enablers of how these capabilities
affect the transition to a CEBM aligned with sustainable development. This study provides
insights into the CEBM innovation process by which enablers can affect the innovation
transformation, namely (1) Material Desing and Management Strategies; (2) Benchmark for
Services of Product Use cycle; (3) Resource Management Capabilities; and (4) Marketing
Management Communication. Our findings from this case study demonstrate that collabo-
ration with institutional stakeholders for developing pricing mechanisms, lack of a breadth
of services, and lack of capabilities for handling the materials can be understood as part of
a possible transition to CEBM.
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Appendix A

Interview Protocol
Interview Protocol (Modeled from Creswell, 2007)
Circular Economy Practices at Construction Junction (CJ)
Time of interview:
Date:
Place: Construction Junction office/site, Pittsburgh, PA, USA; and follow up by phone
Interviewers: XXXXXX, and YYYYYYY
Interviewees: AAAAAAA, BBBBBBBB, CCCCCCC, DDDDDDD
Position of Interviewees: Executive Director of CJ ID#1, General Manager-Chief Op-

erating Office ID#2, Manager of Retail Operations ID#3, Deconstruction Manager ID#4,
Donations and Logistics Manager ID#5, Deconstruction Manager ID#6, Community Out-
reach Coordinator ID#7, Web Communication ID#8, and Board of Directors ID#9–10, Board
of Directors President ID#11.
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Questions

1. Can you describe your role at Construction Junction—both how you became involved
initially and how your role may have evolved over time?

2. How was the need for this kind of business identified, and by whom?
3. What were the key capabilities and resources for building this business?
4. Could you describe obstacles to implementing the company faced during its inception?
5. Can you speak to the role and impact of partnerships that CJ has with other regional

businesses and organizations?
6. How did you identify the suppliers of the recycled/surplus materials?
7. Who approached who?
8. How have customer relations developed/evolved throughout the years?
9. How have your employees contributed to CJ?
10. How does CJ facilitate product innovation?
11. How have national/local government regulations impacted CJ?
12. How have innovations in technology affected the material reuse processes at CJ?
13. Are there any upcoming innovations in technology CJ is looking forward to?
14. How does CJ benefit most significantly from circular economy practices?
15. How have you measured success throughout the development of CJ?
16. What is the critical element or system that is needed for the business to be successful?
17. Can you speak to the company’s future outlook in terms of growth/expansion?
18. Who would you name as an exemplary or top-performing CE firm?
19. Is there anything we might have overlooked that you feel is important?
20. Where else should we be looking for further insight?

References
1. Ruggieri, A.; Braccini, A.M.; Poponi, S.; Mosconi, E.M. A meta-model of inter-organisational cooperation for the transition to a

circular economy. Sustainability 2016, 8, 1153. [CrossRef]
2. Alhawari, O.; Awan, U.; Bhutta, M.K.S.; Ali Ülkü, M. Insights from circular economy literature: A review of extant definitions

and unravelling paths to future research. Sustainability 2021, 13, 859. [CrossRef]
3. Geissdoerfer, M.; Savaget, P.; Bocken, N.M.P.; Hultink, E.J. The Circular Economy—A new sustainability paradigm? J. Clean. Prod.

2017, 143, 757–768. [CrossRef]
4. Begum, S.; Xia, E.; Ali, F.; Awan, U.; Ashfaq, M. Achieving green product and process innovation through green leadership and

creative engagement in manufacturing. J. Manuf. Technol. Manag. 2021. Available online: https://www.emerald.com/insight/
content/doi/10.1108/JMTM-01-2021-0003/full/html (accessed on 12 January 2022). [CrossRef]

5. Murray, A.; Skene, K.; Haynes, K. The Circular Economy: An Interdisciplinary Exploration of the Concept and Application in a
Global Context. J. Bus. Ethics 2017, 140, 369–380. [CrossRef]

6. Foundation, E.M.; for Business, M.C. Environment Growth within: A Circular Economy Vision for a Competitive Europe; Ellen
MacArthur Foundation: 2015. Available online: https://ellenmacarthurfoundation.org/growth-within-a-circular-economy-
vision-for-a-competitive-europe (accessed on 26 March 2021).

7. Esposito, M.; Tse, T.; Soufani, K. Introducing a Circular Economy: New Thinking with New Managerial and Policy Implications.
Calif. Manag. Rev. 2018, 60, 5–19. [CrossRef]

8. Lacy, P.; Keeble, J.; McNamara, R.; Rutqvist, J.; Haglund, T.; Cui, M.; Cooper, A.; Pettersson, C.; Kevin, E.; Buddemeier, P. Circular
Advantage: Innovative Business Models and Technologies to Create Value in a World without Limits to Growth; Accenture: Chicago, IL,
USA, 2014.

9. Frishammar, J.; Parida, V. Circular business model transformation: A roadmap for incumbent firms. Calif. Manag. Rev. 2019, 61,
5–29. [CrossRef]

10. Bocken, N.; Strupeit, L.; Whalen, K.; Nußholz, J. A review and evaluation of circular business model innovation tools. Sustainability
2019, 11, 2210. [CrossRef]

11. Khan, O.; Daddi, T.; Iraldo, F. Microfoundations of dynamic capabilities: Insights from circular economy business cases. Bus.
Strategy Environ. 2020, 29, 1479–1493. [CrossRef]

12. Vermunt, D.A.; Negro, S.O.; Verweij, P.A.; Kuppens, D.V.; Hekkert, M.P. Exploring barriers to implementing different circular
business models. J. Clean. Prod. 2019, 222, 891–902. [CrossRef]

13. Pieroni, M.P.P.; McAloone, T.C.; Pigosso, D.C.A. Business model innovation for circular economy and sustainability: A review of
approaches. J. Clean. Prod. 2019, 215, 198–216. [CrossRef]

14. Schöggl, J.-P.; Stumpf, L.; Baumgartner, R.J. The narrative of sustainability and circular economy—A longitudinal review of two
decades of research. Resour. Conserv. Recycl. 2020, 163, 105073. [CrossRef]

http://doi.org/10.3390/su8111153
http://doi.org/10.3390/su13020859
http://doi.org/10.1016/j.jclepro.2016.12.048
https://www.emerald.com/insight/content/doi/10.1108/JMTM-01-2021-0003/full/html
https://www.emerald.com/insight/content/doi/10.1108/JMTM-01-2021-0003/full/html
http://doi.org/10.1108/JMTM-01-2021-0003
http://doi.org/10.1007/s10551-015-2693-2
https://ellenmacarthurfoundation.org/growth-within-a-circular-economy-vision-for-a-competitive-europe
https://ellenmacarthurfoundation.org/growth-within-a-circular-economy-vision-for-a-competitive-europe
http://doi.org/10.1177/0008125618764691
http://doi.org/10.1177/0008125618811926
http://doi.org/10.3390/su11082210
http://doi.org/10.1002/bse.2447
http://doi.org/10.1016/j.jclepro.2019.03.052
http://doi.org/10.1016/j.jclepro.2019.01.036
http://doi.org/10.1016/j.resconrec.2020.105073


Appl. Sci. 2022, 12, 1521 27 of 30

15. Bocken, N.M.P.; de Pauw, I.; Bakker, C.; van der Grinten, B. Product design and business model strategies for a circular economy.
J. Ind. Prod. Eng. 2016, 33, 308–320. [CrossRef]

16. Ferasso, M.; Beliaeva, T.; Kraus, S.; Clauss, T.; Ribeiro-Soriano, D. Circular economy business models: The state of research and
avenues ahead. Bus. Strateg. Environ. 2020, 29, 3006–3024. [CrossRef]

17. Rosa, P.; Sassanelli, C.; Terzi, S. Circular Business Models versus circular benefits: An assessment in the waste from Electrical and
Electronic Equipments sector. J. Clean. Prod. 2019, 231, 940–952. [CrossRef]

18. Field, J.M.; Sroufe, R.P. The use of recycled materials in manufacturing: Implications for supply chain management and operations
strategy. Int. J. Prod. Res. 2007, 45, 4439–4463. [CrossRef]

19. Ghisellini, P.; Cialani, C.; Ulgiati, S. A review on circular economy: The expected transition to a balanced interplay of environmen-
tal and economic systems. J. Clean. Prod. 2016, 114, 11–32. [CrossRef]

20. Lopes de Sousa Jabbour, A.B.; Rojas Luiz, J.V.; Rojas Luiz, O.; Jabbour, C.J.C.; Ndubisi, N.O.; Caldeira de Oliveira, J.H.; Junior, F.H.
Circular economy business models and operations management. J. Clean. Prod. 2019, 235, 1525–1539. [CrossRef]

21. Guldmann, E.; Huulgaard, R.D. Barriers to circular business model innovation: A multiple-case study. J. Clean. Prod. 2020, 243,
118160. [CrossRef]

22. Santa-Maria, T.; Vermeulen, W.J.V.; Baumgartner, R.J. Framing and assessing the emergent field of business model innovation for
the circular economy: A combined literature review and multiple case study approach. Sustain. Prod. Consum. 2021, 26, 872–891.
[CrossRef]

23. Hopkinson, P.; Zils, M.; Hawkins, P.; Roper, S. Managing a Complex Global Circular Economy Business Model: Opportunities
and Challenges. Calif. Manag. Rev. 2018, 60, 71–94. [CrossRef]

24. Werning, J.P.; Spinler, S. Transition to circular economy on firm level: Barrier identification and prioritization along the value
chain. J. Clean. Prod. 2020, 245, 118609. [CrossRef]

25. Centobelli, P.; Cerchione, R.; Chiaroni, D.; Del Vecchio, P.; Urbinati, A. Designing business models in circular economy: A
systematic literature review and research agenda. Bus. Strategy Environ. 2020, 29, 1734–1749. [CrossRef]

26. Lieder, M.; Asif, F.M.A.; Rashid, A. A choice behavior experiment with circular business models using machine learning and
simulation modeling. J. Clean. Prod. 2020, 258, 120894. [CrossRef]

27. Awan, U. Industrial ecology in support of sustainable development goals. In Responsible Consumption and Production; Leal Filho,
W., Azul, A.M., Brandli, L., Özuyar, P.G., Wall, T., Eds.; Springer International Publishing: Cham, Switzerland, 2019; pp. 1–12.
ISBN 978-3-319-71062-4.

28. van Tilburg, R.; VanTulder, R.J.M.; Francken, M.; Rosa, A. Duurzaam ondernemen waarmaken. Partnersh. Resour. Cent. 2012.
Available online: http://hdl.handle.net/1765/77688 (accessed on 12 January 2022).

29. Bocken, N.M.P.; Short, S.W.; Rana, P.; Evans, S. A literature and practice review to develop sustainable business model archetypes.
J. Clean. Prod. 2014, 65, 42–56. [CrossRef]

30. Brundtland, G.H. Others Our Common Future: Report of the 1987 World Commission on Environment and Development; United Nations:
Oslo, Norway, 1987; pp. 1–59.

31. Short, S.W.; Bocken, N.M.P.; Rana, P.; Evans, S. Business model innovation for embedding sustainability—A practice-based
approach introducing business model archetypes. In Proceedings of the 10th Global Conference on Sustainable Manufacturing,
Istanbul, Turkey, 31 October–2 November 2012.

32. Mont, O.; Plepys, A.; Whalen, K.; Nußholz, J.L.K. Business Model Innovation for a Circular Economy: Drivers and Barriers for
the Swedish Industry—The Voice of REES Companies. 2017. Available online: https://lucris.lub.lu.se/ws/portalfiles/portal/33
914256/MISTRA_REES_Drivers_and_Barriers_Lund.pdf (accessed on 9 February 2021).

33. EllenMacArthur Foundation. Towards the Circular Economy: Economic and Business Rationale for an Accelerated Transition.
Available online: https://ellenmacarthurfoundation.org/towards-a-circular-economy-business-rationale-for-an-accelerated-
transition (accessed on 22 April 2021).

34. Fehrer, J.A.; Wieland, H. A systemic logic for circular business models. J. Bus. Res. 2020, 125, 609–620. [CrossRef]
35. Teece, D.J.; Pisano, G.; Shuen, A. Dynamic capabilities and strategic management. Strateg. Manag. J. 1997, 18, 509–533. [CrossRef]
36. Zott, C.; Amit, R.; Massa, L. The business model: Theoretical roots, recent developments, and future research. IESE Bus. Sch.

Navarra 2010, 1–43.
37. Teece, D.J. Explicating dynamic capabilities: The nature and microfoundations of (sustainable) enterprise performance. Strateg.

Manag. J. 2007, 28, 1319–1350. [CrossRef]
38. Khan, O.; Daddi, T.; Iraldo, F. Sensing, seizing, and reconfiguring: Key capabilities and organizational routines for circular

economy implementation. J. Clean. Prod. 2021, 287, 125565. [CrossRef]
39. Awan, U.; Shamim, S.; Khan, Z.; Zia, N.U.; Shariq, S.M.; Khan, M.N. Big data analytics capability and decision-making: The role

of data-driven insight on circular economy performance. Technol. Forecast. Soc. Chang. 2021, 168, 120766. [CrossRef]
40. Awan, U.; Khattak, A.; Rabbani, S.; Dhir, A. Buyer-driven knowledge transfer activities to enhance organizational sustainability

of suppliers. Sustainability 2020, 12, 2993. [CrossRef]
41. Osterwalder, A.; Pigneur, Y. Business Model Generation: A Handbook for Visionaries, Game Changers, and Challengers; John Wiley &

Sons: Hoboken, NJ, USA, 2010.
42. Osterwalder, A.; Pigneur, Y.; Tucci, C.L. Clarifying business models: Origins, present, and future of the concept. Commun. Assoc.

Inf. Syst. 2005, 16, 1. [CrossRef]

http://doi.org/10.1080/21681015.2016.1172124
http://doi.org/10.1002/bse.2554
http://doi.org/10.1016/j.jclepro.2019.05.310
http://doi.org/10.1080/00207540701440287
http://doi.org/10.1016/j.jclepro.2015.09.007
http://doi.org/10.1016/j.jclepro.2019.06.349
http://doi.org/10.1016/j.jclepro.2019.118160
http://doi.org/10.1016/j.spc.2020.12.037
http://doi.org/10.1177/0008125618764692
http://doi.org/10.1016/j.jclepro.2019.118609
http://doi.org/10.1002/bse.2466
http://doi.org/10.1016/j.jclepro.2020.120894
http://hdl.handle.net/1765/77688
http://doi.org/10.1016/j.jclepro.2013.11.039
https://lucris.lub.lu.se/ws/portalfiles/portal/33914256/MISTRA_REES_Drivers_and_Barriers_Lund.pdf
https://lucris.lub.lu.se/ws/portalfiles/portal/33914256/MISTRA_REES_Drivers_and_Barriers_Lund.pdf
https://ellenmacarthurfoundation.org/towards-a-circular-economy-business-rationale-for-an-accelerated-transition
https://ellenmacarthurfoundation.org/towards-a-circular-economy-business-rationale-for-an-accelerated-transition
http://doi.org/10.1016/j.jbusres.2020.02.010
http://doi.org/10.1002/(SICI)1097-0266(199708)18:7&lt;509::AID-SMJ882&gt;3.0.CO;2-Z
http://doi.org/10.1002/smj.640
http://doi.org/10.1016/j.jclepro.2020.125565
http://doi.org/10.1016/j.techfore.2021.120766
http://doi.org/10.3390/su12072993
http://doi.org/10.17705/1CAIS.01601


Appl. Sci. 2022, 12, 1521 28 of 30

43. Teece, D.J. Business models and dynamic capabilities. Long Range Plan. 2017, 51, 40–49. [CrossRef]
44. Nußholz, J.L.K. A circular business model mapping tool for creating value from prolonged product lifetime and closed material

loops. J. Clean. Prod. 2018, 197, 185–194. [CrossRef]
45. Schaltegger, S.; Lüdeke-Freund, F.; Hansen, E.G. Business cases for sustainability: The role of business model innovation for

corporate sustainability. Int. J. Innov. Sustain. Dev. 2012, 6, 95–119. [CrossRef]
46. Bocken, N.M.P.; Schuit, C.S.C.; Kraaijenhagen, C. Experimenting with a circular business model: Lessons from eight cases.

Environ. Innov. Soc. Transit. 2018, 28, 79–95. [CrossRef]
47. Linder, M.; Williander, M. Circular business model innovation: Inherent uncertainties. Bus. Strategy Environ. 2017, 26, 182–196.

[CrossRef]
48. Van Renswoude, K.; Ten Wolde, A.; Joustra, D.J. Circular Business Models—Part 1: An Introduction to IMSA’s Circular Business Model

Scan; IMSA: Amsterdam, The Netherlands, 2015.
49. De Jong, E.; Engelaer, F.; Mendoza, M. Realizing Opportunities of a Circular Business Model. 2015. Available on-

line: http://www.erikdoorenspleet.nl/wp-content/uploads/2015/04/9a4c8ab9-f329-41a2-a692-38ff796b9808_Realising_
opportunities_of_a_circular_business_model_whitepaperDLL.pdf (accessed on 16 April 2021).

50. Bocken, N.M.P.; Ritala, P.; Huotari, P. The Circular Economy: Exploring the Introduction of the Concept Among S&P 500 Firms. J.
Ind. Ecol. 2017, 21, 487–490. [CrossRef]

51. Palmié, M.; Boehm, J.; Lekkas, C.K.; Parida, V.; Wincent, J.; Gassmann, O. Circular business model implementation: Design
choices, orchestration strategies, and transition pathways for resource-sharing solutions. J. Clean. Prod. 2021, 280, 124399.
[CrossRef]

52. RICOH. 19th Mid-Term Management Plan. 2020. Available online: https://www.ricoh.com/sustainability/report/story/plan
(accessed on 22 May 2021).

53. Zucchella, A.; Previtali, P. Circular business models for sustainable development: A “waste is food” restorative ecosystem. Bus.
Strategy Environ. 2019, 28, 274–285. [CrossRef]

54. Lewandowski, M. Designing the business models for circular economy-towards the conceptual framework. Sustainability 2016, 8,
43. [CrossRef]

55. Bakker, S.; Maat, K.; van Wee, B. Stakeholders interests, expectations, and strategies regarding the development and implementa-
tion of electric vehicles: The case of the Netherlands. Transp. Res. Part A Policy Pract. 2014, 66, 52–64. [CrossRef]

56. Stahel, W.R. The circular economy. Nature 2016, 531, 435–438. [CrossRef]
57. Vogtlander, J.G.; Scheepens, A.E.; Bocken, N.M.P.; Peck, D. Combined analyses of costs, market value and eco-costs in circular

business models: Eco-efficient value creation in remanufacturing. J. Remanufacturing 2017, 7, 1–17. [CrossRef]
58. Lüdeke-Freund, F.; Gold, S.; Bocken, N.M.P. A Review and Typology of Circular Economy Business Model Patterns. J. Ind. Ecol.

2019, 23, 36–61. [CrossRef]
59. Souza, G.C. Closed-loop supply chains: A critical review, and future research. Decis. Sci. 2013, 44, 7–38. [CrossRef]
60. Rodrigo, P.; Munoz, P.; Wright, A. Transitions dynamics in context: Key factors and alternative paths in the sustainable

development of nations. J. Clean. Prod. 2015, 94, 221–234. [CrossRef]
61. Loorbach, D.; der Brugge, R.; Taanman, M. Governance in the energy transition: Practice of transition management in the

Netherlands. Int. J. Environ. Technol. Manag. 2008, 9, 294–315. [CrossRef]
62. van der Brugge, R.; van Raak, R. Facing the adaptive management challenge: Insights from transition management. Ecol. Soc.

2007, 12, 33. [CrossRef]
63. Folke, C. Resilience: The emergence of a perspective for social-ecological systems analyses. Glob. Environ. Chang. 2006, 16,

253–267. [CrossRef]
64. Loorbach, D.; Wijsman, K. Business transition management: Exploring a new role for business in sustainability transitions. J.

Clean. Prod. 2013, 45, 20–28. [CrossRef]
65. Geels, F.W.; Kemp, R. Transities vanuit sociotechnisch perspectief. Rep. Dutch Minist. Environ. Enschede Univ. Twente Maastricht

MERIT. 2000. Available online: https://kemp.unu-merit.nl/pdf/geelskemp.pdf (accessed on 25 May 2021).
66. Manninen, K.; Koskela, S.; Antikainen, R.; Bocken, N.; Dahlbo, H.; Aminoff, A. Do circular economy business models capture

intended environmental value propositions? J. Clean. Prod. 2018, 171, 413–422. [CrossRef]
67. Witjes, S.; Lozano, R. Towards a more Circular Economy: Proposing a framework linking sustainable public procurement and

sustainable business models. Resour. Conserv. Recycl. 2016, 112, 37–44. [CrossRef]
68. Birkin, F.; Cashman, A.; Koh, S.C.L.; Liu, Z. New sustainable business models in China. Bus. Strategy Environ. 2009, 18, 64–77.

[CrossRef]
69. Smith, W.K.; Binns, A.; Tushman, M.L. Complex business models: Managing strategic paradoxes simultaneously. Long Range

Plan. 2010, 43, 448–461. [CrossRef]
70. Zolfagharian, M.; Walrave, B.; Raven, R.; Romme, A.G.L. Studying transitions: Past, present, and future. Res. Policy 2019, 48,

103788. [CrossRef]
71. Bidmon, C.M.; Knab, S.F. The three roles of business models in societal transitions: New linkages between business model and

transition research. J. Clean. Prod. 2018, 178, 903–916. [CrossRef]
72. Lieder, M.; Rashid, A. Towards circular economy implementation: A comprehensive review in context of manufacturing industry.

J. Clean. Prod. 2016, 115, 36–51. [CrossRef]

http://doi.org/10.1016/j.lrp.2017.06.007
http://doi.org/10.1016/j.jclepro.2018.06.112
http://doi.org/10.1504/IJISD.2012.046944
http://doi.org/10.1016/j.eist.2018.02.001
http://doi.org/10.1002/bse.1906
http://www.erikdoorenspleet.nl/wp-content/uploads/2015/04/9a4c8ab9-f329-41a2-a692-38ff796b9808_Realising_opportunities_of_a_circular_business_model_whitepaperDLL.pdf
http://www.erikdoorenspleet.nl/wp-content/uploads/2015/04/9a4c8ab9-f329-41a2-a692-38ff796b9808_Realising_opportunities_of_a_circular_business_model_whitepaperDLL.pdf
http://doi.org/10.1111/jiec.12605
http://doi.org/10.1016/j.jclepro.2020.124399
https://www.ricoh.com/sustainability/report/story/plan
http://doi.org/10.1002/bse.2216
http://doi.org/10.3390/su8010043
http://doi.org/10.1016/j.tra.2014.04.018
http://doi.org/10.1038/531435a
http://doi.org/10.1007/s13243-017-0031-9
http://doi.org/10.1111/jiec.12763
http://doi.org/10.1111/j.1540-5915.2012.00394.x
http://doi.org/10.1016/j.jclepro.2015.01.057
http://doi.org/10.1504/IJETM.2008.019039
http://doi.org/10.5751/ES-02227-120233
http://doi.org/10.1016/j.gloenvcha.2006.04.002
http://doi.org/10.1016/j.jclepro.2012.11.002
https://kemp.unu-merit.nl/pdf/geelskemp.pdf
http://doi.org/10.1016/j.jclepro.2017.10.003
http://doi.org/10.1016/j.resconrec.2016.04.015
http://doi.org/10.1002/bse.568
http://doi.org/10.1016/j.lrp.2009.12.003
http://doi.org/10.1016/j.respol.2019.04.012
http://doi.org/10.1016/j.jclepro.2017.12.198
http://doi.org/10.1016/j.jclepro.2015.12.042


Appl. Sci. 2022, 12, 1521 29 of 30

73. Loorbach, D.; Rotmans, J. Managing transitions for sustainable development. In Understanding Industrial Transformation; Olsthoorn,
X., Wieczorek, A., Eds.; Springer: Dordrecht, The Netherlands, 2006. [CrossRef]

74. Roome, N.; Louche, C. Journeying toward business models for sustainability: A conceptual model found inside the black box of
organisational transformation. Organ. Environ. 2016, 29, 11–35. [CrossRef]

75. Geissdoerfer, M.; Vladimirova, D.; Evans, S. Sustainable business model innovation: A review. J. Clean. Prod. 2018, 198, 401–416.
[CrossRef]

76. Schneider, S.; Spieth, P. Business model innovation: Towards an integrated future research agenda. Int. J. Innov. Manag. 2013, 17,
1340001. [CrossRef]

77. Hofmann, F. Circular business models: Business approach as driver or obstructer of sustainability transitions? J. Clean. Prod. 2019,
224, 361–374. [CrossRef]

78. Lüdeke-Freund, F.; Dembek, K. Sustainable business model research and practice: Emerging field or passing fancy? J. Clean. Prod.
2017, 168, 1668–1678. [CrossRef]

79. Tura, N.; Hanski, J.; Ahola, T.; Ståhle, M.; Piiparinen, S.; Valkokari, P. Unlocking circular business: A framework of barriers and
drivers. J. Clean. Prod. 2019, 212, 90–98. [CrossRef]

80. Foss, N.J.; Saebi, T. Fifteen Years of Research on Business Model Innovation: How Far Have We Come, and Where Should We Go?
J. Manag. 2016, 43, 200–227. [CrossRef]

81. Daddi, T.; Todaro, N.M.; De Giacomo, M.R.; Frey, M. A Systematic Review of the Use of Organization and Management Theories
in Climate Change Studies. Bus. Strategy Environ. 2018, 27, 456–474. [CrossRef]

82. Kabongo, J.D.; Boiral, O. Doing more with less: Building dynamic capabilities for eco-efficiency. Bus. Strategy Environ. 2017, 26,
956–971. [CrossRef]

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

84. Brown, P.; Bocken, N.; Balkenende, R. How do companies collaborate for circular oriented innovation? Sustainability 2020, 12,
1648. [CrossRef]

85. Konietzko, J.; Baldassarre, B.; Brown, P.; Bocken, N.; Hultink, E.J. Circular business model experimentation: Demystifying
assumptions. J. Clean. Prod. 2020, 277, 122596. [CrossRef]

86. Pieroni, M.P.P.; McAloone, T.C.; Pigosso, D.C.A. From theory to practice: Systematising and testing business model archetypes for
circular economy. Resour. Conserv. Recycl. 2020, 162, 105029. [CrossRef]

87. Salvador, R.; Barros, M.V.; da Luz, L.M.; Piekarski, C.M.; de Francisco, A.C. Circular business models: Current aspects that
influence implementation and unaddressed subjects. J. Clean. Prod. 2020, 250, 119555. [CrossRef]

88. Birkinshaw, J.; Ansari, S. Understanding management models: Going beyond what and why, to how work gets done in
organizations. In Business Model Innovation: The Organizational Dimension; Oxford University Press: Oxford, UK, 2015; pp. 85–103,
ISBN 9780198701873.

89. Achtenhagen, L.; Melin, L.; Naldi, L. Dynamics of business models-strategizing, critical capabilities and activities for sustained
value creation. Long Range Plan. 2013, 46, 427–442. [CrossRef]

90. Eisenhardt, K.M.; Martin, J.A. Dynamic capabilities: What are they? Strateg. Manag. J. 2000, 21, 1105–1121. [CrossRef]
91. Moktadir, M.A.; Kumar, A.; Ali, S.M.; Paul, S.K.; Sultana, R.; Rezaei, J. Critical success factors for a circular economy: Implications

for business strategy and the environment. Bus. Strategy Environ. 2020, 29, 3611–3635. [CrossRef]
92. Allwood, J.M.; Ashby, M.F.; Gutowski, T.G.; Worrell, E. Material efficiency: A white paper. Resour. Conserv. Recycl. 2011, 55,

362–381. [CrossRef]
93. Afuah, A. Business Model Innovation: Concepts, Analysis, and Cases; Routledge: New York, NY, USA, 2014. [CrossRef]
94. Long, T.B.; Looijen, A.; Blok, V. Critical success factors for the transition to business models for sustainability in the food and

beverage industry in the Netherlands. J. Clean. Prod. 2018, 175, 82–95. [CrossRef]
95. Milios, L. Overarching policy framework for product life extension in a circular economy—A bottom-up business perspective.

Environ. Policy Gov. 2021, 31, 330–346. [CrossRef]
96. Govindan, K.; Hasanagic, M. A systematic review on drivers, barriers, and practices towards circular economy: A supply chain

perspective. Int. J. Prod. Res. 2018, 56, 278–311. [CrossRef]
97. Ikram, M.; Sroufe, R.; Awan, U. Enabling Progress in Developing Economies: A Novel Hybrid Decision-Making Model for Green

Technology Planning. Sustainability 2022, 14, 258. [CrossRef]
98. Deselnicu, D.C.; Militaru, G.; Deselnicu, V.; Zuainescu, G.; Albu, L. Towards a circular economy—A zero waste programme for

Europe. In Proceedings of the International Conference on Advanced Materials and Systems, Bucharest, Romania, 18–20 October
2018; pp. 563–568. [CrossRef]

99. Kanwal, N.; Awan, U. Role of design thinking and biomimicry in leveraging sustainable innovation. In Industry, Innovation
and Infrastructure; Encyclopedia of the UN Sustainable Development, Goals; Filho, W.L., Azul, A.M., Brandli, L., Salvia, A.L.,
Wall, T., Eds.; Springer: Cham, Switzerland, 2021. [CrossRef]

100. Helfat, C.E.; Martin, J.A. Dynamic Managerial Capabilities: Review and Assessment of Managerial Impact on Strategic Change. J.
Manag. 2015, 41, 1281–1312. [CrossRef]

http://doi.org/10.1007/1-4020-4418-6_10
http://doi.org/10.1177/1086026615595084
http://doi.org/10.1016/j.jclepro.2018.06.240
http://doi.org/10.1142/S136391961340001X
http://doi.org/10.1016/j.jclepro.2019.03.115
http://doi.org/10.1016/j.jclepro.2017.08.093
http://doi.org/10.1016/j.jclepro.2018.11.202
http://doi.org/10.1177/0149206316675927
http://doi.org/10.1002/bse.2015
http://doi.org/10.1002/bse.1958
http://doi.org/10.3390/su8111212
http://doi.org/10.3390/su12041648
http://doi.org/10.1016/j.jclepro.2020.122596
http://doi.org/10.1016/j.resconrec.2020.105029
http://doi.org/10.1016/j.jclepro.2019.119555
http://doi.org/10.1016/j.lrp.2013.04.002
http://doi.org/10.1002/1097-0266(200010/11)21:10/11&lt;1105::AID-SMJ133&gt;3.0.CO;2-E
http://doi.org/10.1002/bse.2600
http://doi.org/10.1016/j.resconrec.2010.11.002
http://doi.org/10.4324/9780429446481
http://doi.org/10.1016/j.jclepro.2017.11.067
http://doi.org/10.1002/eet.1927
http://doi.org/10.1080/00207543.2017.1402141
http://doi.org/10.3390/su14010258
http://doi.org/10.24264/icams-2018.XI.4
http://doi.org/10.1007/978-3-319-71059-4_86-1
http://doi.org/10.1177/0149206314561301


Appl. Sci. 2022, 12, 1521 30 of 30

101. de Arroyabe, J.C.F.; Arranz, N.; Schumann, M.; Arroyabe, M.F. The development of CE business models in firms: The role of
circular economy capabilities. Technovation 2021, 106, 102292. [CrossRef]

102. Langley, A.N.N.; Smallman, C.; Tsoukas, H.; de Ven, A.H. Process studies of change in organization and management: Unveiling
temporality, activity, and flow. Acad. Manag. J. 2013, 56, 1–13. [CrossRef]

103. Gerring, J. Is there a (viable) crucial-case method? Comp. Political Stud. 2007, 40, 231–253. [CrossRef]
104. Erwin, D.G.; Garman, A.N. Resistance to organizational change: Linking research and practice. Leadersh. Organ. Dev. J. 2010, 31,

39–56. [CrossRef]
105. Guetterman, T.C.; Fetters, M.D. Two Methodological Approaches to the Integration of Mixed Methods and Case Study Designs:

A Systematic Review. Am. Behav. Sci. 2018, 62, 900–918. [CrossRef]
106. Yin, R.K. Case Study Research and Applications: Design and Methods; Sage Publications: California, CA, USA, 2017.
107. Gerring, J. What is a case study and what is it good for? Am. Political Sci. Rev. 2004, 98, 341–354. [CrossRef]
108. Merriam, S.B.; Tisdell, E.J. Qualitative Research: A Guide to Design and Implementation; John Wiley & Sons: Hoboken, NJ, USA, 2015.
109. Yin, R.K. Qualitative Research from Start to Finish; Guilford Publications: New York, NY, USA, 2015.
110. Smith, C.P.; Atkinson, J.W.; McClelland, D.C.; Veroff, J. Motivation and Personality: Handbook of Thematic Content Analysis; Cambridge

University Press: Cambridge, UK, 1992. [CrossRef]
111. Jaspal, R. Content analysis, thematic analysis and discourse analysis. Res. Methods Psychol. 2020, 285–312.
112. Tenzer, H.; Pudelko, M. Media choice in multilingual virtual teams. J. Int. Bus. Stud. 2016, 47, 427–452. [CrossRef]
113. Morse, J.M.; Barrett, M.; Mayan, M.; Olson, K.; Spiers, J. Verification strategies for establishing reliability and validity in qualitative

research. Int. J. Qual. Methods 2002, 1, 13–22. [CrossRef]
114. Alaerts, L.; Van Acker, K.; Rousseau, S.; De Jaeger, S.; Moraga, G.; Dewulf, J.; De Meester, S.; Van Passel, S.; Compernolle, T.;

Bachus, K.; et al. Towards a more direct policy feedback in circular economy monitoring via a societal needs perspective. Resour.
Conserv. Recycl. 2019, 149, 363–371. [CrossRef]

115. Kirchherr, J.; Bour, R.; Kostense-Smit, E.; Muller, J.; Huibrechtse-Truijens, A.; Hekkert, M. Barriers to the Circular Economy:
Evidence from the European Union (EU). Ecol. Econ. 2017, 150, 264–272. [CrossRef]

116. De Angelis, R.; Feola, R. Circular business models in biological cycles: The case of an Italian spin-off. J. Clean. Prod. 2020, 247,
119603. [CrossRef]

117. Adomako, S.; Amankwah-Amoah, J.; Debrah, Y.A.; Khan, Z.; Chu, I.; Robinson, C. Institutional voids, economic adversity and
inter-firm cooperation in an emerging market: The mediating role of government R&D support. Br. J. Manag. 2021, 32, 40–58.

118. Awan, U.; Sroufe, R.; Shahbaz, M. Industry 4.0 and the circular economy: A literature review and recommendations for future
research. Bus. Strategy Environ. 2021, 30, 2038–2060. [CrossRef]

119. Sehnem, S.; Ndubisi, N.O.; Preschlak, D.; Bernardy, R.J.; Santos Junior, S. Circular economy in the wine chain production: Maturity,
challenges, and lessons from an emerging economy perspective. Prod. Plan. Control 2020, 31, 1014–1034. [CrossRef]

120. Cantú, A.; Aguiñaga, E.; Scheel, C. Learning from failure and success: The challenges for circular economy implementation in
SMEs in an emerging economy. Sustainability 2021, 13, 1529. [CrossRef]

121. De Angelis, R. Circular economy and paradox theory: A business model perspective. J. Clean. Prod. 2021, 285, 124823. [CrossRef]
122. Goyal, S.; Esposito, M.; Kapoor, A. Circular economy business models in developing economies: Lessons from India on reduce,

recycle, and reuse paradigms. Thunderbird Int. Bus. Rev. 2018, 60, 729–740. [CrossRef]
123. Levänen, J.; Lyytinen, T.; Gatica, S. Modelling the interplay between institutions and circular economy business models: A case

study of battery recycling in Finland and Chile. Ecol. Econ. 2018, 154, 373–382. [CrossRef]
124. Fischer, A.; Pascucci, S. Institutional incentives in circular economy transition: The case of material use in the Dutch textile

industry. J. Clean. Prod. 2017, 155, 17–32. [CrossRef]
125. Dobele, A.R.; Westberg, K.; Steel, M.; Flowers, K. An Examination of Corporate Social Responsibility Implementation and

Stakeholder Engagement: A Case Study in the Australian Mining Industry. Bus. Strategy Environ. 2014, 23, 145–159. [CrossRef]
126. Bundgaard, A.M.; Huulgaard, R.D. Luxury products for the circular economy? A case study of Bang & Olufsen. Bus. Strategy

Environ. 2019, 28, 699–709. [CrossRef]
127. Eisenhardt, K.M. Building theories from case study research. Acad. Manag. Rev. 1989, 14, 532–550. [CrossRef]
128. Pettigrew, A.M. The conduct of qualitative research in organizational settings. Corp. Gov. Int. Rev. 2013, 21, 123–126. [CrossRef]
129. Dumez, H. What Is a Case, and What Is a Case Study? Bull. Sociol. Methodol. Méthodologie Sociol. 2015, 127, 43–57. [CrossRef]
130. McManners, P. The action research case study approach: A methodology for complex challenges such as sustainability in aviation.

Action Res. 2016, 14, 201–216. [CrossRef]
131. Kelley, A.; Snell, B.; Bingham, D. Peer recovery support in American Indian communities: A qualitative intrinsic case-study

approach. J. Groups Addict. Recover. 2015, 10, 271–286. [CrossRef]

http://doi.org/10.1016/j.technovation.2021.102292
http://doi.org/10.5465/amj.2013.4001
http://doi.org/10.1177/0010414006290784
http://doi.org/10.1108/01437731011010371
http://doi.org/10.1177/0002764218772641
http://doi.org/10.1017/S0003055404001182
http://doi.org/10.1017/CBO9780511527937
http://doi.org/10.1057/jibs.2016.13
http://doi.org/10.1177/160940690200100202
http://doi.org/10.1016/j.resconrec.2019.06.004
http://doi.org/10.1016/j.ecolecon.2018.04.028
http://doi.org/10.1016/j.jclepro.2019.119603
http://doi.org/10.1002/bse.2731
http://doi.org/10.1080/09537287.2019.1695914
http://doi.org/10.3390/su13031529
http://doi.org/10.1016/j.jclepro.2020.124823
http://doi.org/10.1002/tie.21883
http://doi.org/10.1016/j.ecolecon.2018.08.018
http://doi.org/10.1016/j.jclepro.2016.12.038
http://doi.org/10.1002/bse.1775
http://doi.org/10.1002/bse.2274
http://doi.org/10.2307/258557
http://doi.org/10.1111/j.1467-8683.2012.00925.x
http://doi.org/10.1177/0759106315582200
http://doi.org/10.1177/1476750315597979
http://doi.org/10.1080/1556035X.2015.1066727

	Introduction 
	Literature Review 
	The Relationship between Circular Economy and Sustainability 
	A Transition Theory Framework 
	Insights on Production Capabilities, Operations Obstacles, and Elements of Success 

	Methodology 
	Case Study 
	Data Collection and Analysis 

	Result and Insights 
	Discussion 
	Managerial Implications 
	Future Research Direction and Limitations 
	Conclusions 

	Appendix A
	References

