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other tools available in the literature. However, these articles were retrieved as the primary search
criteria were associated with frameworks for CBMI.

Figure 8. Various identified tools for CBMI (Source: Authors’ compilation).

4.1.4. Business Model Experimentation

Nancy Bocken and her colleagues mainly conducted studies related to business model exper-
iments (BME). This specific type of study is primarily based on action research and requires sub-
stantial interaction and an iterative process. I'igure 9 summarizes the studies.

Figure 9. Summary of the business model experimentation studies.

4.1.5. CBM Value Dimension Perspectives

CBM dimensions or value streams (value proposition (VP), value capture (VC), value creation
and delivery (VCD)) are the core of the CBM innovation. In VP, the main question 1s, “What
value 1s provided and to whom?” [96]. A VP is one of the critical aspects of CBM innovation.
Some authors investigated PSS-focused VPs. On the other hand, VC is a segment of the inter-
connected building blocks of BMC of key activities, key resources, and critical partners. However,
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it is often hard to separate value delivery (VD) aspects from the VC, as CBM, by its very nature,
connects the idea of co-creation, collaboration, and cooperation with customers and business
ecosystem stakeholders. VD mainly focuses on delivering value through various channels (for-
ward and reverse).

Factors Related to VP

There are numerous factors affecting CBM’s VP. Some of the high-level approaches, such as
CE Vision [97], systems thinking in practice [98], resource efficiency [97,99,100], product lifecy-
cle management (PLM) [97,101-103], value mapping [97,103], application of ReSOLVE frame-
work [102] are found critical. About PLM, other factors received importance, such as consider-
ation of end-of-life strategies [99,104], implementation of strategy associated with product return
management [99], the inclusion of extended product life (e.g., durable, upgradeable)
[97,100,104], product take-back [105].

Within organizations, multiple factors are found critical, such as interpersonal competencies
(e.g., sustainability, CE design) [98,103], organizational innovativeness [97], operational strategy
in the production process [99], infrastructure management [99], skills and competencies manag-
ing internal and resources [97,99,103], consideration to financial aspects (e.g., cost competitive-
ness) [99,100], solid alignment to organization’s ongoing strategy [99], the inclusion of strategic
decision parameter such as net present value (NPV) [104], experimentation and prototype de-
velopment [97], comprehension of the value of product/service value and its success criteria [99].
Furthermore, the rate of increased recycled material has been given priority [104]. To assess the
(environmental) impact of business operation, particularly in product manufacturing, climate
change (e.g., greenhouse gases (GHGs) emission)/environmental effects [100,103], application
of impact assessment methodology (e.g., life cycle assessment—LCA) [106] and implementation
of digital technologies (e.g., Internet of Things—IoT and Artificial intelligence—AI) [106] was
emphasized.

To develop VP in CBM, assessing consumer-oriented value in products and services, some
of the factors such as identification of customer interface/stakeholder need [97,99,100], require-
ment of high customer interest [99], consumer awareness/behavior/habits [105,107-109] and
method of consumers’ payment/participating payment structure [105] were found critical.

Factors Related to Value Creation & Delivery

Value creation and delivery largely depend on internal and external activities to achieve spe-
cific goals and targets. Within the (internal) boundary of an organization, several factors were
found critical on the issue, such as managerial practice and capability enhancement [110,111],
organizational strategy (proactive/reactive) [109], consideration of internal and external contex-
tual factors [103,112], fulfilling legal requirements [112], well-being of people, nature, and cul-
ture [110,113], understanding of monetary and non-monetary aspects of business [110], firm
competitiveness and profitability [114], adoption of cost-competitive process [113], internalizing
social, environmental, and territorial value [115], asset management [116], business model ex-
perimentation [7], building choice architecture [109], technology adoption [117], societal expec-
tation/ambition [118], green and sustainable procurement [119], technological innovation
[107], disruptive innovation [118], and corporate social responsibility application to entire net-
work/suppliers [107,112]. In the CBMI process, partnering with external partners and stake-
holders eases the value-creation process. Several factors on this issue were mentioned, such as
Ecosystem orchestration [111] and material and energy use through symbiosis [115].

Both internally and externally, some of the factors that are required to be considered for
CBMI were eco-efficiency [117], exchange of information [107,120], shared business value
among ecosystem actors [107,110,111,115,118,121], value co-creation [110,113], promotion of
collaboration between internal and external parties [103,112], pursuing cradle to cradle (C2C)
approach [110], enabling technology [118], energy mix [122], integrated retail network [108],
value creation by value recovery [112], sharing economy and collaborative consumption
[107,116].

Factors related to product-service system [119] in value creation and delivery are highly crit-
ical such as role of product design [7], buying second-hand or used items/reuse [108,119], du-
rable product design [111], concurrent design of product and business model [103], adopting
product life extension strategy [109,111,122], collection and product return management/prod-
uct recirculation/reverse logistics [109,111,112,116,119], design and system thinking of the
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designers [103,111,117], environmental protection/benefits [109,121], product size [122] and,
transportation type [112,122]. For customers, value is created and delivered. Thus, several fac-
tors were highlighted, such as identification of the customer segment [7], interaction with them
via the Internet [114], and improvement of communication medium with the customers (e.g.,
aggressive marketing/advertising strategies) [105,109].

4.1.6. Sustainability and Circularity in BMI

Regarding business ecosystem dynamics and innovation, Antikainen & Valkokari [123],
along with Benz [124], emphasize the causes and trends that shape ecosystems and their impact
on company operations. Comprehending this is essential for businesses seeking to adjust and
prosper in evolving environmental circumstances. Additionally, the ability to engage in radical
and disruptive innovation through entrepreneurship, as explored by Antikainen & Valkokari
[123], Pieroni et al. [125], and Boldrini & Antheaume [126], is crucial for companies to remain
competitive and adaptable to the changing ecosystem.

In business operations, the focus is increasingly on sustainability and circularity. Antikainen
& Valkokari [123] highlighted the need to incorporate sustainability and circularity into corpo-
rate operations, stating that doing so is advantageous and essential for achieving lasting success.
This 1s reinforced by the emphasis on circular product/service design by Benz [124] and
Guldmann & Huulgaard [127], highlighting the significance of reconsidering product lifecycles
and resource allocation.

Choosing sustainability strategies [127] and enhancing production and operational capabili-
ties in material design and resource management [127,128] are crucial for businesses that adhere
to sustainability and circular economy principles. These capabilities allow organizations to create
new and improved product and service options that are both environmentally friendly and finan-
cially feasible.

Corporate social and environmental behavior [129] and adopting a technology-centered ap-
proach [124,125,129,130] are signs of a broader move towards responsible and innovative busi-
ness practices. Performance evaluation, competence assessment, and capability assessment
[131,132] are tools businesses can use to measure their progress in these areas, ensuring they
meet their sustainability goals and maintain a competitive advantage.

Understanding sustainability and the circular economy is crucial for organizational learning
and adaptation. Organizational change management, focusing on people and culture, is essential
for driving sustainable change, as emphasized by various researchers [124,125,131,132]. This
stresses the importance of human resources in the process. Collaborating with internal and ex-
ternal stakeholders, as highlighted by Boldrini & Antheaume [126] and Guldmann & Huulgaard
[127], emphasizes the significance of inclusive sustainability approaches that utilize a variety of
viewpoints and skills to accomplish shared objectives.

Due to the significant influence of government regulation, it is crucial to ensure that corporate
activities comply with regulatory requirements and utilize government backing for sustainability
projects. As Benz [124] highlighted, the focus on customer satisfaction and transparency demon-
strates the increasing need for ethical business practices and organizations to convey their sus-
tainability initiatives to consumers.

4.1.7. Digitalization and Technologies

Researchers are interested in proposing and implementing state-of-the-art digital technolo-
gies for BMI. Technologies can be broadly classified as physical, digital, and biological, as ob-
served from various international best practice case studies [133]. In the collection of the articles,
technologies, primarily digital technologies, were identified as critical framework components of
the researchers. Furthermore, due to enhanced applications of the IoT and industrial automa-
tion, a large volume of data is being generated across the product lifecycle, a critical asset in the
value creation in the product/service value chain. The articles are summarized in Table 1. The
articles focused on using technologies and digitization in various CBMI spaces.
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Table 1. Type of technologies in the specific innovation process.

References

Area of Focus Observations

Bressanelli et al.
[134]
Sun & Wang
5
Atif et al.
[136]
Pizzi et al.
[137]
[138]
Jabbour et al.
[139]
Ranta et al.
[140]
Lieder et al.
[141]
Esmaeilian et al.
[142]
Chauhan et al.
[143]
Dahmani et al.
[144]

|

||
*
u

CE strategies
CE practice
CE activities ]
Value creation in the product lifecycle ]
Organizational performance
Changing external environment
Eco-design based product
. Optimizing cost structure
Innovation space
Supply chain integration ]
Product-service system
Reconfiguring revenue model | WH#
Waste management and product lifecycle management
Resources flow for value creation and capture
Clustomer relationship
Clustomer acceptance
Enabling sustainability, energy, and resource efficiency ] Wk
IoT
Big data and analytics u | I
RFID

Enterprise resource planning (software solution)

. Machine learning
Type of technologies o
3D printing
Blockchain u u n
Al ]
Augmented/virtual reality ]

Industry 4.0 in general u u u ]

* In green manufacturing, circular design, remanufacturing, and recycling. ** Fintech technologies in SMEs. *** Eco-environmental performance, # circular procurement, circular design, recycling, and remanufacturing, ## Financial
performance, * Large-scale data, @ Cloud computing, ! CE performance indicator.
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4.1.8. Matrices and Assessment

Using the BMC, Sucozhafiay et al. [145] presented a framework for understanding the CE
based on four essential components: principles, drivers, stakeholders, and strategies. The evalu-
ation of local study cases demonstrated that incorporating the sustainability approach rather than
a systematic implementation of the CE leads to adopting circular business practices. Gathering
data from secondary case studies, Rosst et al. [146] introduced an assessment tool that showed
that in the shift to new business strategies, CE principles are expanded to cover the complete
product lifecycle, from product design to product consumption. The authors used the tool to
show how intellectual assets might aid in the circular economy through circular projects' plan-
ning, evaluation, and comparison.

4.2. Analyzing Papers on Frameworks for Business Model Adoption/Implementation

The authors within this research segment were mainly concerned with applying various types
of technology in an organization, business ecosystem, product lifecycle management perspec-
tives, product-service system, and brief assessment of CBM value dimensions and archetypes
from the implementation/adoption perspective. This section summarized articles that focused
on implementing CBM by developing various frameworks. In total, seven perspectives, namely,
technological innovation, business ecosystem, product lifecycle management, product-service
system, CBM classification, CBM value stream, and organizational capabilities and dynamics,
were identified from the papers. Among the various categories, the last category received the
most significant attention from the researchers.

4.2.1. Technological Innovation Perspectives

Table 2 summarizes articles associated with the technological innovation perspectives in
CBM implementation. The articles were characterized according to the place where technolog-
ical innovation could occur, their impacts, and related technologies. From the table, there are
ample opportunities for research investigating the effect of technological innovation on ethical
practice, eco-environmental and financial performance, and enhancement of dynamic capabili-
ties of organizations. For example, prospects around production-specific technologies such as
additive manufacturing (e.g., 3D printing) should be assessed more towards using materials from
end-of-life resource recovery. Remanufacturing strategies could be effectively utilized, especially
for automobile parts, building, and construction products. Al and mobile applications would also
be particularly useful for sharing platforms (e.g., unsold food reselling) and product-as-a-service
(e.g., cloud computing-based Al for predictive maintenance and real-time performance control)
type BM. Ultimately, technological innovation should be focused on from the CE principle(s)
perspective.

Table 2. Summary of areas of technological innovation, their impacts, and specific digital technologies.

Item Factors References

El Hilali & El Manouar [147], Ingemarsdotter et al. [148],

Tripathy et al. [149], Bressanelli et al. [150],

Vishnu Vardan & Raj Prasad [151], Sehnem et al. [152],
Ingemarsdotter et al. [153], Herrero-Luna et al. [154], Khan et al. [155]

El Hilali & El Manouar [147], Ingemarsdotter et al. [148],
Bressanelli et al. [150], Herrero-Luna et al. [154], Burmaoglu et al. [156]

Operational process

A place where technological

innovation needs to occur Business model

Clustomer experience El Hilali & El Manouar [147], Schnem et al. [152],
Supply chain Herrero-Luna et al. [154], Khan et al. [155]
Ethical adoption Khan et al. [30]
Enhanced CE practice Khan et al. [155]
Eco-environmental performance  Khan et al. [155]
Impact of technological Financial performance Khan et al. [155]
innovation

Environmental impact of

. . Herrero-Luna et al. [154]
production and consumption

Dynamic capabilities Herrero-Luna et al. [154]

Design evaluation Ingemarsdotter et al. [148], Ingemarsdotter et al. [153]
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Table 2. (Continued)

Impact of technological
innovation

The specific type of

technology mentioned

Quality control

Shared data management/infor-
mation exchange

Market application
Increased productivity
Waste reduction

Environmental material use/re-
use

Climate change/carbon emis-
sion

R-framework implementation in
organization

Data management and security
Process optimization

Eliminating implementa-
tion/adoption barriers
Improved supply chain tracea-
bility

Product lifecycle management in

general

Monitoring and predictive
maintenance

Transparency
Tracking and record-keeping

Improved lifetime estimation
Natural resource management

Improved collaboration and co-
ordination (supply chain part-
ners)

14.0 technologies (in general)
Additive manufacturing/3D
printing

Artificial intelligence

Mobile app (e.g., WhatsApp in-
stant) messing)

ToT

Big data and analytics

Blockchain technology

Sehnem et al. [152], Ingemarsdotter et al. [153]
Sehnem et al. [152], Khan et al. [155]

Sehnem et al. [152]
Vishnu Vardan & Raj Prasad [151], Burmaoglu et al. [156]
Vishnu Vardan & Raj Prasad [151]

Vishnu Vardan & Raj Prasad [151]

Vishnu Vardan & Raj Prasad [151]

Ucar et al. [157], Ingemarsdotter et al. [148], Tripathy et al. [149],
Ingemarsdotter et al. [153], Burmaoglu et al. [156]

Ingemarsdotter et al. [148], Sehnem et al. [152]

Ingemarsdotter et al. [153], Burmaoglu et al. [156]

Erol et al. [158], Ingemarsdotter et al. [148]
Erol et al. [158], Sehnem et al. [152], Burmaoglu et al. [156]
Bressanelli et al. [150], Vishnu Vardan & Raj Prasad [151]

Ingemarsdotter et al. [148], Ingemarsdotter et al. [153]

Sehnem et al. [152], Khan et al. [155]

Ingemarsdotter et al. [148], Sehnem et al. [152], Ingemarsdotter et al. [153],
Khan et al. [155]

Ingemarsdotter et al. [153], Ingemarsdotter et al. [148]
Sehnem et al. [152]

Sehnem et al. [152], Erol et al. [158]

Khan et al. [30]

Burmaoglu et al. [156], Herrero-Luna et al. [154]
Sehnem et al. [152]

Sehnem et al. [152]

Khan et al. [30], Ingemarsdotter et al. [148], Bressanelli et al. [150],
Ingemarsdotter et al. [153]
Bressanelli et al. [150]

Khan et al. [155], Sehnem et al. [152], Erol et al. [158]

4.2.2. Business Ecosystem Perspectives

Implementing CBM at the business ecosystem level requires a comprehensive approach, as

multiple academics emphasize. The main criteria consist of significant economic, social, and po-
litical transformations that impact laws, regulations, and consumer behaviors [18,159], as well as
a deeper comprehension of the BMC building blocks (e.g., key partners, key resources, key ac-
tivities, VP, customer segments, customer relationship, channels, cost structure, and revenue
stream), especially those associated with value generation [160]. Voluntarily implementing inno-
vative sustainability strategies [161], coordinating networks [162], and fostering organizational
learning [163] and knowledge management [163] are also essential. This is reinforced by the
requirement for cooperation among many sectors, such as procurement and business models
[164], and the establishment of co-design platforms that engage diverse stakeholders in the value
chain [165]. Furthermore, it is crucial to implement cross-sectoral policy interventions [166] and
network orchestrators [167], explore alternate material development, and employ digitalization
and climate change mitigation techniques [168]. The interconnection of logistics infrastructure
and services [169], along with the need for context-specific institutional elements [170] and mod-
ifications in law and corporate practices [171], highlights the extensive need for adopting CBM.
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The effects of implementing CBMs in the ecosystem are significant and diverse. Researchers
highlight the enhanced ability for innovation, collaboration, and engagement [159], which drives
the shift towards a circular ecosystem [160] and the creation of sustainable business models that
support the attainment of the Sustainable Development Goals (SDGs) [161]. New CBMs [162]
enhance resource efficiency [172], streamline procurement processes, and minimize waste in
production [164]. It also promotes extending the lifespan of products [166] and achieving circu-
larity in the construction, operation, and disassembly stages at the system level [168]. Improved
material recycling, waste management [169], productivity at the company level [170], and the
adoption of circular economy initiatives with stakeholders [171] have notable effects. Further-
more, adopting CBMs encourages innovation in CE and brings about socio-economic changes
[173]. It also enhances knowledge of CE principles, promotes transformative leadership [167],
and creates new CBMs significantly shaped by government policies and technology implemen-
tation [18]. Together, these effects help create a more sustainable and efficient company envi-
ronment.

4.2.3. Product Lifecycle Management (PLM)

Sigiienza et al. [174] studied the appliance manufacturing industry, focusing on how innova-
tion diffusion, product stock dynamics, and LCA might be used to monitor and evaluate items in
the CE. Veleva & Bodkin [175] highlighted the significance of sustainable end-of-life (EoL) man-
agement in biotech equipment manufacture. They stressed the possibilities of reuse and reman-
ufacturing, the value of online information sharing, and the heightened social responsibility
awareness requirement. Mendoza et al. [176] examined the importance of CE strategies and
CBM types in different stages of the product lifetime in the wind energy industry, highlighting
the importance of long-life and future CBMs. Di Biccari et al. [177] studied the application of
structure information modeling in the building and construction industry to promote circularity
and manage life cycle costs. Siguenza et al. [178] studied the washing machine market and rec-
ommended implementing a pay-per-wash model and product leasing to improve material usage
efficiency. Cholewa & Minh [179] discovered that PLM systems help enhance CE concepts in
manufacturing by aiding product creation, promoting transparency, and maximizing value.

4.2.4. Product-service System (PSS)

PSS is a servitization-focused innovation and production approach in which value 1s created
by switching from selling a product to providing comprehensive customer solutions. A general
classification of the PSS system can be found in [180].

Sholihah et al. [181] examined strategic alignment, highlighting that it may not always cor-
respond with corporate strategy and can be addressed through either a top-down or bottom-up
approach. Aldieri et al. [182] highlighted the advantages for both businesses and customers,
stressing the need for research and development in eco-innovation. They also emphasize the
necessity of a transformation process to incorporate resource strategies into PSS business models.
Bech et al. [183] discussed the need to quantify environmental potential and utilize LCA in the
initial design phases to transition to the CE. D’Agostin et al. [184] pinpointed factors that influ-
ence adoption, such as technology significance and capacity assessment, as well as obstacles like
PSS availability and understanding of pricing and consumption trends. Pieroni et al. [185] ex-
amined the possibilities for circularity in sustainability-oriented PSS BM, emphasizing key factors
of superior customer value, economic growth, and resource decoupling. Holtstrom et al. [186]
discussed the development of business models, highlighting obstacles such as technical platforms
and distribution networks. They emphasize that sharing can help reduce the effects on produc-
tion, consumption, and distribution. Borrello et al. [187] introduced the concept of “food-prod-
uct-as-a-service”, connecting food supply with food waste handling. Planing [188] discussed the
transition process from result-oriented PSS to typical tangible item purchasing strategies.
Hidalgo-Carvajal et al. [189] suggested a classification system and connections linking servitiza-
tion with research, strategy, and sustainability sectors. Hernandez [190] analyzed internal and
external factors, highlighting facilitators, including expertise in circular product design and inno-
vative business strategies.

4.2.5. GBM Classification
Rosa et al. [42] found that triple-bottom-line benefits should be integrated when classifying
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CBM (e.g., recycling, product-oriented, use-oriented, and result-oriented PSSs) to realize CBM
adoption benefits. In another study, Rosa et al. [191] found that key enabling technologies
(KETS) are intertwined with the effective recovery of secondary resources. In that case, the suit-
ability of CBM in PSS is critical. Focusing on archetypes and organizational performance,
Karman [192] found that renewable resources, replacing the conventional business model's lin-
car flow of resources, goods, and waste, were identified as critical factors for new business model
patterns. On the other hand, Pieroni et al. [52] mentioned that existing archetypes have a reduc-
tionist mindset and pay little attention to the downstream value logic. The authors focused on
archetype implementation in manufacturing. Han & Jin [193] found that cost and convenience
for both businesses and consumers should be classified into loop-based BM. For identifying
wastewater and regional food production system-focus BM opportunities, Al-Saidi et al. [194]
mentioned that expanding municipal wastewater reuse alternatives and valorizing organic waste
are two crucial circular economy approaches for the GCC’s primary supply sector. From the
morphological classification of CBM standpoint, Ludeke-Freund et al. [15] found that distinctive
traits of elements/ design approaches were identified to provide a wide range of BM design op-
tions supporting the closing of resource flows. Guerra et al. [53] applied BM classification in the
construction sector and suggested the Order of applications: 1st the automation and Software
business category, the 2nd: reducing and recovering accounts, and the 3rd: reuse.

4.2.6. CBM Value Dimension for Implementation

The articles were characterized based on research focus, influential factors associated with
CBM implementation, and specific criteria and types under the VP, VCD, and VC.

VP

Diaz Lopez et al. [195] focused on system adoption and degree of integration and found that
resource efficiency measures (REMs) and business model changes were the critical factors that
determined the market and behavioral barriers associated with the VP. However, the VP should
have an economically viable process development process [196]. Some authors mentioned the
characteristics of VP in CBM, such as climate-friendly multiple usability [197] and time-variant
product design [198]. The importance of R-strategies (e.g., reduce, reuse, and recycle) was high-
lighted by Rodias et al. [199]. The application of various tools and platforms, such as techno-
economic assessment and LCA [200], and “Circular Hub” [201] were highlighted.

VCD

Salvador et al. [202] emphasized the significance of strategic alliances and stakeholder par-
ticipation in CBM, highlighting the crucial role of customer segments, supplier and customer
relationships, and stakeholder cooperation. Sousa-Zomer et al. [203], Kvadsheim et al. [204]
emphasized combining organizational activities and partnerships for implementing CBM. They
highlighted the significance of Engineer-to-order (ETO) principles and dedication to circularity.
Mogos et al. [201] talked about innovation in CBM with the help of stakeholders and university
students.

De Angelis & Feola [205] utilized the ReSOLVE framework to analyze SME innovation in
bio-based product creation, emphasizing the importance of executive positions and organiza-
tional procedures. Leder et al. [206], and Awasthi et al. [196] highlighted the importance of
collaboration, technology, and waste utilization in creating value in bio-based business models.
They differentiated between high-volume, low-value, and low-volume high-value waste for bio-
refineries.

de Carvalho Araujo et al. [207], as well as Awasthi et al. [200], examined technical elements
of value chain design, emphasizing the significance of lifecycle impact hotspots, activity modifi-
cations, LCA as a design instrument, temperature management, and pollutant mitigation.
Fraccascia el. [208] deliberated on inter-firm waste exchange within IS-based business models.

Uvarova et al. [209] concentrated on manufacturing high-value products, with a particular
emphasis on EoL. management and solutions such as downcycling, recycling, and upcycling. Diaz
Lopez et al. [195] found obstacles in VCD, but Nystrom et al. [198] proposed “Future Adaptive
Design” for product-oriented companies to reduce business risks.

Bocken et al. [1] stressed the significance of visionary statements and goals in product design
and business model strategies, focusing on value management, resource optimization, system ef-
fectiveness, and natural capital augmentation in SMEs’ business model experimentation.
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The value capture dimension is loosely discussed in the identified papers. Bocken et al. 1]
mentioned that VC can be understood from “Systems thinking” for decision-making and CE
transition. Mogos et al. [201] mentioned new sales, long-term agreements, and product returns.
Financial rewards and the cost of product innovation were identified as potential pathways by
Nystrom et al. [198]. At the same time, Uvarova et al. [209] found that emerging, promising,
and outstanding products have the highest opportunity of capturing value.

4.2.7. Organizational Capabilities and Dynamics

Shifting to a circular economy requires substantial organizational changes, including enhanc-
ing certain specificities and supporting dynamic transformations inside enterprises. This section
analyzes the relevant literature, emphasizing the managerial competencies and dynamics neces-
sary to implement CGBMs successfully.

Fundamental Abilities for CBMs

Authors such as Reim et al. [210] emphasized the importance of a systemic viewpoint (L.e.,
system thinking) that considers the entire value chain and recognizes the interconnections among
different elements in the circular system. Organizations can use this to pinpoint resource recovery
opportunities and enhance material flows across the product life cycle. Network Orchestration
requires collaboration and coordination with multiple parties. Hofmann [211] emphasized the
importance of successfully coordinating internal and external networks within and across firms
to enable information sharing, resource exchange, and collaborative problem-solving. Lopes de
Sousa Jabbour et al. [212] highlighted the significance of dynamic skills in helping organizations
adjust and evolve in reaction to changing market conditions and evolving CBM strategies. The
qualities consist of continual learning, strategy renewal, and technology adaptation. Developing
CBM design, implementation, and management competencies is essential for transparent re-
source management. As highlighted by Abdelmeguid, Afy-Shararah & Salonitis [23], transparent
resource management promotes trust and accountability among internal and external stakehold-
ers.

Building Circular Capabilities Strategies to Implement Changes

Various publications, such as Salvador et al. [213] and Lahti et al. [214], emphasized the
crucial importance of top management support in promoting the adoption of CBM and allocat-
ing required resources. Leaders must advocate for change and establish a culture of sustainability
inside the organization. Lopes de Sousa Jabbour [19] emphasized the significance of data gath-
ering and exchange in ensuring the successful implementation of CBM. Organizations can use
this to monitor material flows, track performance, and make well-informed decisions. Di Vaio et
al. [215] stressed the need for process integration to optimize resource utilization and reduce
waste generation. Lopes de Sousa Jabbour et al. [212] emphasized business model innovation as
a crucial method for developing new VPs and facilitating circular practices.

Impacts on Organizational Dynamics

CBMs typically enhance resource management through waste reduction, efficient resource
allocation, and support for resource recovery initiatives. This can reduce expenses and improve
operational effectiveness [23,215]. Partnering with suppliers through supply chain collaboration
1s essential for successful CBM deployment. Kelly et al. [216] emphasized that open communi-
cation and early supplier involvement in procurement processes are crucial for achieving re-
source efficiency and circularity in the supply chain. CBMs can significantly enhance social and
environmental sustainability by lowering resource depletion, minimizing pollution, and encour-
aging responsible production and consumption habits [217,218]. This can bolster the company’s
reputation, appeal to eco-conscious consumers, and boost stakeholder participation.

4.3. Analyzing Papers on Circular Supply Chain

Very few articles have been published on the supply chain issue. The data showed that closed-
loop supply chain management focusing on CBM, circularity, and sustainability will be the next
giant research hotspot. Digitalization and PLM were discussed segmentally. However, holistic
ecosystem orchestration and process harmonization would require a holistic understanding of
PLM with digital technology applications, which will also be a future research area. Based on the
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adoption factors around 1) sustainability and circularity principles, 2) strategic and organizational
performance, 3) CBM value streams, 4) digitalization and product lifecycle management, and 5)
product service systems are summarized in Table 3. There could be two loops in a circular supply
chain: an open loop and a closed-loop supply chain. The table shows that digitalization, PLM
thinking, and practice are crucial for various CBM developments. This same approach was used
in the PSS and CBM value creation at the whole value chain level. These research areas require
further attention.

5. Discussion

Examining CBMI, its implementation, and its incorporation into circular supply chains
demonstrates a complex area of challenges, opportunities, and strategic factors crucial for moving
towards a more sustainable circular economy. Studying CBMI frameworks highlights the varied
and intricate nature of the CBM research field, influenced by industry-specific needs, organiza-
tional setups, and the incorporation of cutting-edge technologies. This diversity illustrates the
flexibility of CBMs but also reveals the lack of a cohesive framework, indicating a notable gap in
the literature that future research could seek to address.

Moreover, categorizing CBMs and analyzing value dimensions offer a structured method for
comprehending and executing circular strategies. Transitioning to a circular economy requires
substantial organizational changes, such as adopting systemic thinking, orchestrating networks
[111], and developing circular capabilities. Achieving circularity via CBM is a thorough process
that necessitates aligning several elements of the company model and the broader business eco-
system.

The innovation process in CBMI focuses on developing R-strategies [199] and ReSOLVE
actions [17—20] to prioritize sustainability and circularity. This involves strategic collaborations
and adopting service-oriented technologies to address organizational inertia and market re-
sistance [59]. Identifying bottlenecks and inefficiencies across the product chain [133] could be
the starting point.

Transitioning to circular supply chains is crucial for implementing CBMs, and a thorough
grasp of PLM and digital technology is required. Adopting CBMs and altering supply chains
present complex problems that encompass operational, strategic, and technological changes. Im-
plementing CBM inside organizations and at the business ecosystem level emphasizes the need
for a comprehensive approach that includes technical breakthroughs, organizational reforms,
and strategic shifts to support this transformation. Identifying open and closed loops in the cir-
cular supply chain highlights the importance of advanced solutions for managing various product
flows. This indicates that digitalization and PLM could improve circularity and sustainability.

From a methodological standpoint, material use, material intake/disposal and recirculation,
organizational types, application of CE principles and R-strategies, and prosperity of the business
model in a specific cycle are the main determining factors for CBM archetypes and classification,
as seen in Section 4.1.1. Integrating the material-water-energy nexus could be a critical starting
point in this instance.

The reviewed studies explore the broader effects of CBM on organizational dynamics, stake-
holder involvement, sustainability outcomes, and potentially the SDGs. Technological innova-
tion, especially in preventive maintenance, additive manufacturing, and Al, is emphasized as a
driver for sustainable production and consumption practices. Yet, incorporating these technolo-
gies to enhance operational efficiency and encourage circularity comes with distinct problems.
The reviewed articles also address the necessity of PSS in transitioning to servitization and the
significance of comprehending customer needs and promoting a sustainable culture. Organiza-
tions should have specific skills and competencies to address product innovation and BMI. The
impact of technology, certification, or increased branding (i.e., a product made with recycled
material, better for the environment) should be assessed considering market barriers and specific
customer benefits. Customers might adopt perceived product return strategies using innovative
and effective communication strategies, providing scope for subsequent product use cycles and
business opportunities, or effective EoL management. All products will eventually reach EoL and
are destined for recycling, closing the loop resource strategy.

Based on the content of this review article, a conceptual framework can be developed con-
necting CBMI, CBM adoption/implementation, and circular supply chain about developing cir-
cular competencies by interconnecting various vital elements of GBM, which is shown in Figure
10. To make a CBM successful, initiatives should be taken from a supply chain level. As seen
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Table 3. Factors affecting the circular supply chain for CBM implementation.
i e ER .
i S F_ 3 G i_< i E_ g _a_i_ E_ =
Circular Supply Chain Themes Adoption Factors gﬂ g :% § T% g %3 § gn g ;; § -:é g % § gﬁ 5 ;:) g :‘; § é § ‘g g % g (ga g E g
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© g £ 3

Cooperation/collaboration (including corporate-entrepreneur v v v v
collaboration)
Operational level strategy v v

Sustainability and circularity Changing mindset and behavior/awareness of supplier and v v v

principles consumer

Proactive multiple-stakeholder management v
Implementation of resource strategies v
The intricacy of CSC and CBM v
Selection of appropriate KPIs for process, role responsibilities, v v
and activities (including data and indicators)
Packaging design and optimization v v v v
Infrastructure v
Implications of triple bottom line in managerial and organiza-
tional activities
Legal and regulatory framework/ legislative mandates v v v v
Resource-efficient production (and consumption) v v

Strategies and organizational Buyback and take back initiatives/reverse logistics policy v v v

performance

Resource availability and supply chain requirements/raw material v v v
supply
Information technology v v v v
Vision and learning in circularity v
ESG investors v
Employee attraction and retention v
Resilience and risk reduction v
Product price and market demand v
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Table 3. (Continued)

CBM value streams

Digitalization and product lifecycle
management

Value creation with eco-effectiveness and eco-efficiency
Loop typology (open loop to closed loop transformation)
Organizational value/strategy as per sustainability

BMI

Product development and marketing team

(circular) Product design/end-of-life product design
Modular design with recyclable material

Distribution channel

Role of product designers in extending cycles

Business climate for second-hand product sellers (e.g., integrating

forward supply chain)

Certification (with LCA and C2C) for climate change mitigation

Digital product lifecycle

Industry context

CE practices

Organizational performance

Technological innovation/technology

Global reverse supply chain and remanufacturing
Product as a service

Business process
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<
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Product-service system

New business model focusing on inner circle
Result-oriented PSS (repair, reuse, and remanufacturing)
Economic attractiveness

Supply chain relationship

Socio-cultural environment

Product category
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Figure 10. The conceptual framework for the development of circular competencies for CBM innovation and implementation (Source: Authors’ development).

from Sections 4.1.7 and 4.2.1, technological innovation and its application in CBMI and the
adoption process play a critical role. Strategic collaboration with stakeholder engagement and
technology deployment jointly addresses organizational barriers and obstacles and creates cus-
tomer-focused CBM value stream development opportunities. This framework might help or-
ganizations identify an interrelation between various components of CBM and develop their cir-
cular competencies in developing a CBM, starting from innovation to circular supply chain inte-
gration and implementation mechanisms in business organizations.

Based on the review, this article defined a circular business model as a business model that fundamen-
tally applies one or more of the principles of CE at various product/service/material lifecycle stages, for which
sustainability-focused technological innovation, collaboration among business ecosystem partners, and enhanced dy-
namic capabilities of any organization are prerequisites.

6. Research Gaps and Future Research Directions

Based on the review performed in this study, several research gaps were identified which
should be addressed in future research.

*  More research should be undertaken to explore the integration of Industry 4.0 across
operational activities and eco-design practices. In this connection, ample opportunity ex-
1sts to investigate the impact of technology improvements on the enhanced customer ex-
perience, organizational performance, and supply chain sustainability.

* The role of PLM in environmental sustainability has been researched minimally, which
should be explored more. It is seen from the literature that although loosely connected,
digital platforms and data are related to PLM. There is a need to develop a digital trans-
formation standard for data management and security. Research on process optimization
and predictive analytics for resource management should be prioritized. For increased
transparency and efficiency, the application of Al, IoT, and blockchain should be more
for circular supply chains.

* There is also a need for research investigating the applicability of CBM archetypes and
businesses’ understanding of knowledge and awareness around it for those who tend to
adopt CBM (i.e., companies previously running on LBM). This would solidify both cur-
rent intellectual scholarship of CBM archetypes and develop a new classification frame-
work that the businesses can quickly select according to their existing operation based on
CBM value dimensions, mainly value creation, and VP.
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» The literature does not exclusively investigate customer interface and user experience in
circular products from the CBM perspective. Some studies consider the theory of planned
behavior (TPB) for PSS. Still, there are ample opportunities to understand customer needs
and requirements for circular products and the impact of technology in the customer-
focused CBM innovation process.

* The holistic benefits of the PSS would only be realized if appropriate impact assessment
methods, such as LCA, and flow-based resource efficiency measures, such as material flow
analysis, could be integrated considering PLM. Evaluating the current strategy for prod-
uct development and including CE principles would provide more significant opportuni-
ties for environmental and social benefits.

* Nevertheless, the transition from LBM to CBM is only possible when the external and
organizational internal ecosystems (e.g., various departments in organizations) collectively
pursue the vision of CE principles. For instance, further research is required on how part-
ner organizations adopt CE principles and sustainability and include them in their CBM.

* The academic literature less discussed value capture-related perspectives under the im-
plementation/adoption frameworks, as seen in Section 4.2.6. Value capture could take
different forms depending on the CBM type and the business’ operational cycle. From
the sustainability perspective, value capture-related components such as the social contri-
bution of the business model and the number of employees could be included or investi-
gated.

7. Conclusions

The CBM is an emerging resecarch area within the circular economy context as an enabling
element. This study systematically assessed 256 papers on CBM frameworks (i.e., by distinguish-
ing the difference between CBM frameworks and CE frameworks) published in international
peer-reviewed journals using content analysis methodology. Results of the study show that CBM-
framework-related studies can broadly encompass three directions: BMI frameworks, business
model adoption/implementation frameworks, and circular supply chains. Under the BMI frame-
works, CBM archetypes and classification, innovation process, business model experimentation,
CBM value dimensions/stream (e.g., value proposition, value creation, and delivery, value cap-
ture), sustainability and circularity, digitalization and technologies, metrics, and assessment were
the core components. On the other hand, technological innovation, business ecosystem, product
lifecycle management, product-service system, CBM value dimension and classification in prac-
tice (from the implementation process perspective), and organizational dynamics are discussed
under the business model adoption/implementation perspective. Various adoption factors were
identified from the circular supply chain perspective, aligning sustainability and circularity prin-
ciples, strategic organizational performance, digitalization and product lifecycle management,
product-service systems, and CBM value streams. Innovation process, CBM value stream per-
spectives, organizational capabilities, and dynamics were well-discussed topics around CBM
frameworks. The thorough analysis in this review shows that incorporating CBM is becoming a
significant step towards sustainability and economic resilience for sectors such as electrical and
electronics, renewable energy, building and construction, and fashion and textile. This paper
stresses the need for a more unified comprehension of CBMs, especially regarding innovation
processes, implementation techniques, and the overall influence on the circular economy.

The conceptual framework developed in this study is not just a theoretical construct but a
practical tool for integrating scattered studies on CBMs. It highlights the importance of technical
innovation, collaboration across business ecosystems, and organizational competencies in facili-
tating the shift toward circularity and developing circular competencies. The analysis concludes
that developing CBMs requires a multi-faceted strategy emphasizing innovation, adoption, and
integration within circular supply chains to establish sustainable and regenerative economic sys-
tems. The study also identifies key research directions that can foster CBM innovation and im-
plementation in areas such as technology deployment, customer interface, CBM archetypes, eco-
system transition, and assessment of the social contribution of CBM. This study provides a valu-
able guide for policymakers, business executives, and academics to enhance their comprehension
and application of CBMs, supporting sustainability objectives and circular economy concepts.

This research also has limitations. The study predominantly focuses on CBM frameworks,
which can be extended to broader aspects of CBM. It could provide a more holistic overview of
the CBM research field, connecting various core concepts. The collected materials for this review
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were considered until June 2022, a limitation identified in this paper. Furthermore, developing a
framework (e.g., conceptual, theoretical, analytical) may also provide a fresh new perspective.
Text and qualitative data analysis are challenging when the papers are from various disciplines,
which might restrict idea generation, conceptual framework development, and application across
multiple disciplines. Future researchers should take this matter and develop a new methodologi-
cal framework for text data analysis. The framework presented in this article is a preliminary
representation integrating all associated topics and subtopics that came under CBM-framework-
related studies. The topic discussed could generate an individual conceptual framework high-
lighting the underpinning of the related issues (e.g., initiatives enhancing organizational dynamics
to have CBM-focused outcomes). The complexity of integrating factors should be explored in
the future.
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