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Abstract: This study aims to identify and analyze the enabling factors and strategies for the
structuring and diffusion of a circular business model. Circular model structuring involves several
actors, challenges, and barriers. In this context, the present study allows discussion of the business
structure in line with the principles of circularity and can contribute by mapping the factors and
strategies to be worked for business development in the circular context, providing an overview
and guidance for academics, businesspeople, and professionals. Through a case study method,
the research allowed identification of the factors and an in-depth understanding of the strategies
and drivers of circular business models; from the empirical research, it will be possible to identify
opportunities that align with what is already known, but also what may be specific to the context of
emerging countries to enable the circular model.
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1. Introduction

The concept of a circular economy (CE) has gained prominence in academia, corporations,
and government, but its real dissemination is still limited. There is a lack of studies that address
strategies and practices guided by the principles of developing processes and products for a more
rational use of natural resources, reducing their consumption or promoting their recovery. From the
beginning of the Industrial Revolution, productive economy has been based on a linear economy
(extract, produce, and discard) [1]. The authors of [2] discuss circular economy as a sustainable
alternative in the face of the linear economy model, primarily by the reuse of materials in new products.
From the middle of the last century, the concept of “circular economy” has become more important
for academia, industry, and government. CE includes “closing material loops”, which aim for a more
conscious use of natural resources and the reuse and recycling of biological nutrients to extract their
maximum value with the least expenditure [3-8].

The development of business models in the context of circular economy is gaining increasing
prominence in the academic, corporate, and government environments, according to what was
discussed by [9-11].

Based on [12], changing to a circular economy requires an integrated vision that focuses on
long-term change or transition. Thus, the change to a circular economy will lead to new business
models and value chains. Consequently, this affects the design, production, use, and disposal processes,
as well as the collection of products and materials for reuse. The authors of [13] argue that a
deep understanding of business models will be necessary for future projects if the private sector
is responsible for the transition toward a circular economy. According to [11,14,15], the design and
management of sustainable business models is an important area, but still insufficiently studied,
constituting a gap in research. Starting from this gap, the guiding question of the present research was
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formulated: What are the enabling factors and strategies of a circular business model, and how do we
structure such a model?

Based on this question, the general objective was to identify and analyze feasibility factors and
strategies for structuring and disseminating a circular business model. Through a case study method,
the research allowed the identification of the factors and an in-depth understanding of the strategies
and drivers of circular business models, as well as identification of opportunities that align with what
is already known, but also what may be specific to the context of emerging countries to enable the
circular model.

2. Circular Economy Concepts

Although it is a contemporary movement, the circular economy is based on studies carried out
since 1990, according to studies of authors such as [16]. Circular economy is a sustainable alternative
in the face of the linear economy model, primarily by the reuse of materials in new products [2].

The author of [17] mentions that the guiding principle of the circular economy is referred to
as the “3Rs” (reuse, repair, and remanufacturing), which have a local or regional dimension and
are capable of avoiding or reducing packaging, transportation costs, and transaction costs through
property maintenance. The 3Rs principle can be integrated into three additional principles developed
by the author of [3]. The first, appropriate design, stresses the importance of the design phase
in finding solutions to avoid waste discharge to landfills: “The products are designed for a cycle
of disassembly and reuse.” The second presents a reclassification of materials as “technical” and
“nutrients”. Technical materials (such as metals and plastics) are designed to be reused at the end of
the lifecycle, while nutrients (or biological nutrients), which are generally nontoxic, “can return safely
to the biosphere or on a cascade of consecutive uses”. The third additional principle, “renewable”,
puts renewable energy as the main source of energy for the circular economy, to reduce dependence
on fossil-fuel energy and improve the adaptability (resilience) of the economic system.

Some definitions confuse circular economy with recycling, while the link with sustainable
development (particularly social equity) is little explored [13]. The authors, based on this systematic
review, defined circular economy as an economic system that replaces the concept of “end of life” by
reduction, alternative reuse, recycling, and recovery of materials in the production/distribution and
consumption processes.

2.1. Transition toward the Circular Economy Model

The circular economy is challenging and requires a comprehensive discussion of its support and
enabling mechanisms. Throughout the literature [16,17], it is observed that the interest in research in
the area of circular economy has occurred at different scales: Micro (e.g., enterprise or consumer), meso
(e.g., eco-industrial park), and macro (regional, cities). Authors as [16], through a detailed literature
review, drew up a framework on different topics and categories that converge to the study of the circular
economy model. Based on this framework, models of circular economy and their respective levels of
implementation (each circular economy model has its own policies of implementation) explain these
different scales. On the micro-level scale (business or consumer), the implementation is divided into
models of production levels, cleaner production, consumer-level models such as green consumption
(e.g., eco-label), and waste management. On the meso-level implementation (eco-industrial parks),
this division occurs at levels of eco-industrial systems, district symbiosis, and industrial networks [16].
On the meso-level implementation (eco-industrial parks), this division occurs at levels of eco-industrial
systems, district symbiosis, and industrial networks. Industrial systems, industries that operate as
separate entities, establish an exchange of resources (materials, water, energy, and byproducts) called
“industrial symbiosis” [16].

According to [17], it is important to leverage knowledge of the design of circular business models
to stimulate and ensure the application of the circular economy on a micro level, encouraging factories
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and producers to adopt cleaner production (CP) to promote the transition from a linear chain to the
concept of a circular chain.

The authors of [18,19] mentioned that there have been many studies related to business models
bringing definitions, components, taxonomies, conceptual models, design methods and tools, adoption
factors, valuation models, and change methodologies. The authors of [20] combine ideas from many
authors and describe business models as conversion resources and capabilities for economic value:
Business model in which value creation is based on the economic value obtained by reusing a product
for the production of new offerings [21]. A sustainable business modelis described as “a business model
that creates value through superior customer value and contributes to the sustainable development of
business and society” [22].

The authors of [14] discuss the definition of business models for sustainability and suggest
three elements:

(1) How to define value proposition

(2) How to create and deliver value

(3) How to capture value and maintain or regenerate natural, social, and economic capital beyond
its organizational boundaries

Deploying a successful circular economy involves constructing a business model [23]. Six key
areas of integration for constructing and developing a business model in the context of circular
economy are [24]:

(1) Sales model

(2) Product design/material composition: this concerns the way products are designed to reuse their
components and materials

(3) IT management/data: enabling resource optimization requires a key competence, namely the
ability to track products, components, and materials

(4) Maximizing the use of recycled materials/components in order to obtain the value of products,
components, and materials’ flow

(5) Operations strategy: building trusted partnerships and long-term relationships with suppliers
and customers, including co-creation

(6) HR/incentives: changes require adequate cultural adaptation and capacity-building, training,
and rewards programs

2.2. Enabling Factors and Circular Business Model Strategies

2.2.1. Enabling Factors

Enabling factors are forces or conditions that affect business model implementation and support
the activities needed for future business functionality [25]. Enabling factors can influence the degree of
initiation and continuation of some type of action. Although companies can promote the development
of the business model, some conditions can contribute a lot to the transition, such as:

e  Education

e Legislation by governments, which can create more funding incentives by subscribing to some of
the risks associated with innovative business models

e  Corporate social responsibility motivation [26]

The authors of [27] carried out research with small and medium companies and highlighted the
factors for developing a circular business model. These include company culture, team commitment,
networking, support from the demand network, financial return, and local government support.
Three most important factors for an environmentally conscious manufacturing strategy are cost,
current environmental regulations, and anticipated future environmental regulations [28]. The authors
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of [27] emphasize the company’s culture as a facilitating factor. The mentality and commitment of
staff are important aspects in facilitating the transition to a circular economy model. For startups, it is
relatively easy to adopt principles of the circular economy, as the company culture develops from
scratch, which may be easier than changing practices in existing businesses. The network, in a broader
sense, is mentioned as a facilitator by a third of small to medium-size enterprises (SMEs). In many
cases, this involves joining a group of SMEs with similar ideas, seeking sustainability, or joining a
supply chain partnership. The authors of [29] highlighted the main challenges of the transition to
a circular business model: as it is a change for both the organization and individuals, restructuring
implies cost and resistance to risk among managers.

Geographical proximity represents an enabling factor and can promote industrial symbiotic
practices with collaboration and synergy, as mentioned by the author of [30]. Considering that
industrial symbiosis practices often occur at the process and manufacturing level and benefit from
firms located within a certain geographic area, “extending the value of resources” often occurs at
the product level, in close geographic areas. CE requires actors to work together and solve collective
problems. The success of industrial symbiosis is based on companies working collectively and
collaboratively with the common purpose of mutual economic and environmental sustainability [31].

2.2.2. Business Model Circular Strategies

The strategy for companies that are in operation to make the transition to a circular economy can
be used when opening parallel business models to the traditional, as a way of entering this market.

e Industrial Symbiosis

Industrial symbiosis becomes possible when physical byproduct exchanges happen among
enterprises, within and between different industries. It may be an important strategy in realizing the
“zero waste in landfills” vision. The success of industrial symbiosis is based on companies that work
collectively and collaboratively with the common purpose of mutual economic and environmental
sustainability. Industrial symbiosis is a process-oriented solution aimed at transforming waste from
one process into input or raw material for another process or product line [32].

e Extending the Resource Value

“Extending the resource value” is about collecting or sourcing “wasted” materials and resources
in order to transform them into new forms of value. Studies conducted by the authors of [22,33]
discuss feasibility factors for exploiting the residual value of resources. According to [34], one of the
strategies of the circular economy is to extend the useful life of the product. One of the actions is
related to reducing the dismantling time and related costs, as they increase the viability of the extension
of the useful life of the product and consequently increase the viability of the circular economy in
industrialized regions. In addition, the dismantling of recycling potential and the purity of precious
metals, metals, and plastics are critical.

e Reverse Supply Chain

The supply chain is a critical unit of action for the implementation of a circular economy model
because of the need for a joint effort “beyond organizational boundaries” that involves coordinating
upstream partners to obtain environmentally friendly inputs and downstream partners to cooperate
with the adoption of environmental management practices, such as return, reuse, and recycle [35].
Implementing a circular business model encourages the design of circular or reverse supply chains,
allowing products at the end of their life cycle to reenter the supply chain as production inputs through
recycling, reuse, or remanufacturing [36]. In addition, according to [36], points such as the effective
collaboration between chains and sectors become imperative for the establishment of a large-scale
circular system. The literature highlights several challenges associated with the implementation of
collaboration, such as the difficulty of coordinating responsibilities for costs and dependencies between
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activities [37], as well as information coordination, understanding how information flows along the
supply chain, and how data are collected and shared among stakeholders. From the perspective of
collaboration, it is fundamental to define the level of proximity, knowledge, and information that must
be shared among the participants and the construction of a technological infrastructure. The dynamic
understanding of how certain factors of collaborative supplier-buyer innovation (i.e., supply chain
conditions, power balance, and shared vision) and complex aspects of product design determine the
speed and quantity of circular products on the market is important [38]. Aligning supply chains with
the principles of the circular economy have become an important strategy for organizations to work in
the context of the circular economy [39].

The authors of [40,41] argue that one of the most important components of circular business
models is the reverse logistics of the supply chain. Rashid et al. (2013) [42] describe the circularity
in business models and supply chains as a precondition for sustainable production, which in
turn is necessary for the best economic and environmental performance of industrialized and
developing countries.

e Design of Products and Services

Demonstrating practices provides better prospects for dissemination and adoption of circular
models. The authors list lessons learned from the experience of Indian companies and highlight the
following factors [43]:

(1) Integrated design with reverse logistics

(2) Inrelation to value delivery, companies need to design distribution channels depending on the
target segment

(3) Co-creation

(4) Feasibility of repurposing end-of-life

The choice of distribution channels ranges from creating an online e-commerce platform and retail
stores to building a network of local institutions and individuals to reach the last mile. Studies were
conducted by [22] on design as an enabling factor to promote the transition to a circular model [44].

Products need to be designed to close “loops” and tailored to generate revenue, supported by
low-cost return chains and reprocessing structures, as well as effective policies and regulations.
Repurposing e-waste, which was designated as a representative design strategy in certain
circumstances and has been described as the identification of a new use for a product [45] .

e Information Technology (IT)

The authors of [46] highlight technological requirements as a key issue to enable the interactive
form of supply chain collaboration. Companies need to plan their IT infrastructure in order to
create collaborative sites or platforms that can connect them with different agents in the external
environment, such as problem solvers or new idea creators. Technology is a facilitator [47] that can
guarantee traceability, mass balance, and the proper disposal of all collected material. The authors
of [48,49] highlight the integration of information processing, material flows, and financial benefits in
all value chains, implying a highly complex environment.

2.3. Research Framework Proposal

Based on the factors and strategies discussed in previous topics, we elaborate on the framework
presented in Figure 1. The starting point of this framework will be to analyze how organizations can
develop a circular business model, identifying the feasibility factors and respective strategies. The set
of enabling factors can support the strategies to develop a circular business model by building trusted
partnerships and long-term relationships with suppliers and customers. Based on a thorough business
model given in [50,51], we can explain how activities are performed, what resources are used, and the
routines and general vision for a business ecosystem, where it is important to understand the network
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of various stakeholders and how it achieves economic value. Analyzing previous studies related to
the circular business model, we can observe strategies such as supply chain collaboration by bringing
all partners together, from suppliers to designers, demolishers, and waste companies. In industrial
symbiosis, geographic proximity favors exchanges and provides a greater competitive advantage.
For the implementation of industrial symbiosis, the actions should consider economic analysis (check
the potential return on investment for allocation of materials and people), technical analysis (available
technologies), environmental analysis (identify the desired environmental parameters), and regulatory
(environmental and fiscal) measures.

Enabling

Factors Strategies Development
actors Business Model Circular
Work collectively and
collaboratively
Internal
Company's culture Industrial Symbiosis Co-creation
Team commitment Design of products Eeodesign
and services
Networking; )
Extending the Repurposing end-of-life
-Support from the Resource Value Dismantle equipment and feed its
demand network own supply
Reverse Supply
External Chain
Local government integration of Bringing all partners together
support, information
Legislation processing
Geographical Traceability Platforms or collaborative sites
proximity

Implementation RFID
Radio-Frequency IDentification

Figure 1. Research framework proposal.

3. Methodology

The method adopted for this research is the case study. A case study is one of several ways
to conduct social science research. In general, case studies are applied when “how” or “why”
questions are proposed; the investigator has little control over the events, and the focus is on a
contemporary phenomenon in the context of real life [52]. Thus, through case studies of different
industries (electronics and cooling equipment), we sought a thorough understanding of how companies
are working to structure their business models from the perspective of a circular economy, with the
enabling factors and strategies to be investigated for the development of a circular business model
(Table 1). Primary and secondary data were gathered. The primary method of data collection was
interviews, complemented by observations and other secondary data to contrast with the interview
data. Semi-structured interviews were carried out at different hierarchical levels of the organizations.
NVivo software was chosen to support the data analysis, along with the two business models studied.
NVivo can be defined as a system of indexing and categorizing unstructured data, allowing for
discovery and exploration of the meanings of alphanumeric information, assisting researchers in the
course of research with definitions and organization of analytical categories and subcategories in the
analysis process. The justification for the use of NVivo is mainly the number of interviews and the
need for cross-checks between the results [53]. Data processing in NVivo was divided into three steps:
Constructing the database made in the NVivo software, coding and analyzing the data, and preparing
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the research report. In both companies, interviews with professionals were carried out and secondary
data were used to compose the case analysis.

Table 1. Summary of enabling factors and strategies for circular business model.

Enabling factors (internal and external) Authors
Internal

- Company culture

- Team commitment [27,29]

- Networking

- Support from the demand network

External

- Loc.al ggvernment support [30,32]

- Legislation

- Geographic proximity

Strategies Authors
Industrial symbiosis [32]
Design of products and services [43]
Extending the resource value [33]
Reverse supply chain [35,36]

Integration of information processing and traceability  [46,48,49]

3.1. Research Script

The script was organized and structured from the theoretical framework (described in Section 2,
Theoretical Foundation). It was divided into the following parts:

Section A: Establishing the company’s general information

Section B: Description of services and products

Section C: Description methods and innovations that managers from this company use to improve
the implementation of circular systems

Section D: Structure of the business model

Section E: Enabling factors and strategies adopted to develop the concept of circular business

3.2. Choice of Enterprises

Companies were chosen according to the principles and characteristics of the circular economy
to promote the creation of value (Table 2), as discussed, listed, and recorded on the Ellen MacArthur
Foundation website, the definition proposed by [13], and sustainable business model archetypes
discussed by [20]. In their operations, the chosen companies located in Brazil focus on alternative
reduction, reuse, recycling, and recovery of materials in the production/distribution and consumption
processes. Brazil has unique marketing and social characteristics and unparalleled natural capital.
Brazil is an attractive scenario for exploring opportunities that the circular economy could bring to the
construction of economic, social and natural capital. The authors of [20] developed archetypes based on
a literature review and the practices of business models. Their business models are grouped into three
main types of innovative sustainability models: (i) technological, (ii) social, and (iii) organizational.
CE strategies are grouped in the technological pillar, within the archetype of “value creation from
waste”. Companies A and B are aligned to technological pillar.
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Table 2. Profiles of companies with circular model.

Company  Sector of Activity Services and Products Features

Offers solutions and infrastructure
to meet the market’s needs of
reverse operation for white-goods

Works with commercial
Commercial refrllgeranop eq.u1.pment at the end
A of life, turning it into new

refrigeration - appliances and commercial

products, reverse logistics, . .

and recyeling refrigeration.

y ’ (Business Unit—Startup)
. . I - inabl
. Uses sustainable solutions for the | c8rates eco sustainable
Electronic . solutions geared for the consumer
B ; use of recycled raw materials and .

equipment electronics market.

reverse logistics system. (Business Unit—Startup)

3.3. Respondents’ Profiles

The interviews were conducted with at least three professionals in each company (detailed in
Table 3), such as managers and other developers linked to the business area, based on the established
roadmap. During the interviews, we sought to find more subsidies for a qualitative analysis of the case.
The interviews were recorded and transcribed, and reports were prepared with the main points of the
interviews, which were sent to the companies to make additional observations. After the transcription
and mounting of reports, encoding was adopted, which is one of the recommended first steps to reduce
and analyze the collected data [54]. The code must represent the predefined categories and should
“match the theoretical properties, unfolded in dimensions associated with the research”.

Table 3. Professionals interviewed.

Company Sector of Activity Professional Role Location of Investigation
C ol - General operations manager
A ommeraa - Supply chain executive - Plant of company A
refrigeration
- Sales manager
) Greer} IT manager - Institute of technology of
B Electronic - Sustainability analyst company B
equipment - Sustainability country - Plant of company B

manager, Americas

3.4. Case Study

3.4.1. Company A

Case A is a business unit of a multinational corporation focused on the B2B market of hermetic
refrigeration compressors that invests in startups that can provide innovative solutions for customers.
Case A, as a startup, presents an independent and lean administrative and operational structure.

Methods and Innovations

The base of case A’s business model is to offer reverse logistics solutions for the industry of
white-goods appliances, ensuring correct de-characterization and destination of products at the end
of their life cycle. Cycle closure by case A is provided with an emphasis on relationships of material
capture, with issuance of destination declaration and total information shielding among partners.
The materials undergo a process of recovery and transformation, serving as raw material for the
development of new products, which benefits the whole chain.

In recent years, the business unit has evolved significantly; it is no longer a project and has
become a global business area, acting beyond Brazil as a consulting service provider in Europe and
North America. Its consulting firm manages industrial scrap, where all the materials generated in the
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company’s production process are mapped in order to generate short-term financial revenue through
the rational separation of waste and the development of new partners.

In addition to processing and allocating scrap from refrigerators and other electronic equipment
of its customers, the business unit provides a reverse logistics service, assisting clients with National
Solid Waste Policy (PNRS) requirements, as demonstrated by the waste manager in the context of
electronics (printers), but it emphasizes the confidentiality of the publication on which requirements of
the PNRS the refrigerator waste manager assists its customers with.

The correct disposal of discarded products is a necessity that will grow even more when the
National Solid Waste Policy comes into force, which will provide shared responsibility for the product
life cycle and sectoral agreement for reverse logistics, that is, from the shipment of equipment at the
end of its life cycle for Company A’s recycling unit.

With this, customers are ensured simple, proper, and safe disposal of discarded products, so that
they can focus on their core business, reducing the impact on the environment and generating even
more value for the business.

One general manager highlights the scope of operations, stating;:

“The operations go far beyond the recycling of materials but rather the aggregation of value of the
components and materials aiming at the extension of the life cycle. An example is the reuse of
components for manufacturing new products, reindustrialization of components and parts of products
as new products in other industries. We call it reuse, reindustrialization, and remanufacturing. We
also generate information about field data and waste from our customers after the end of product life.”

Strategies Adopted to Develop the Concept of Circular Business

The business is focused on closing the cycle of white-goods appliances and commercial
refrigeration at the end of their life cycle. Based on the concepts of circular economy, Company A aims
to be a new source of sustainable components and materials for the development of new products for
other industries. The focus of the company is to offer solutions and infrastructure to meet the reverse
operation needs of the white-goods appliances and commercial refrigeration market. Besides, it also
offers recycling and reuse, which provides revenue not only from the provision of reverse logistics
services, but also from the sale of recycled raw material and reused products.

Case A is a more sustainable source of raw material for other industries at a time when the
waste volume is growing at a rapid pace. There is a worldwide effort by both the private sector
and governments to reduce waste generation and promote its correct use, reducing the shipment of
products to landfills, and therefore the impact on the environment.

In its laboratories, Company A turns white-goods appliances and commercial refrigerators at
the end of their life cycle into new products, adding value to what is nowadays discarded or sold as
scrap. Innovation applied in this process actually contributes to a smarter use of these waste products.
Related to reverse logistics services, the guarantee of product mischaracterization and technology is
paramount. In function of these deliveries, an important factor is reliability of the service provider.

The structure of the company’s circular business model is represented in Figure 2.
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The product reaches
the final consumer

At the end of thelr life cycle, products are

In the Industry, raw materlals are
transformed Into finished product. discarded, become waste, and subsequently are

A;ﬁl

-
The raw materlals are removed;’
from the environment. /

collected and transported.

x; By means of a loglstic plan, the waste arrlves at company plants,
/ where It undergoes transformation based on englneering that
/ defines the potentlal for reuse of each product.

T
o T SN -
o \ __)// '{_J -(J- - 4_‘ “

“stlll at the plant, waste Is dismantled so that
Recyclable materlals are processed
and treated to return to the Industry each plece Is properly disposed of.”
as Input.

Figure 2. Circular business model: case A.

3.4.2. Company B

Case B is a company that has develops infrastructure and technology to collect and transform
electronics and raw materials and parts into new products. It was founded in 2010 as a business
unit of an American international supply chain solutions company that offers design, manufacturing,
distribution, and aftermarket services to original equipment manufacturers (OEMs). After a period
of commercial and operational planning and legal and environmental licensing, the plant started
operating at the end of 2012.

Methods and Innovations

The company develops sustainable solutions for the use of recycled inputs, reverse logistics
systems, recycling centers, and educational programs. In contrast to the traditional linear production
model, which spans the extraction of natural resources to the final disposal of post-consumer products,
the company adopted a circular process: together with its customers, it uses materials in continuous
cycles of manufacturing, use, recovery, dismantling, and remanufacturing. The company seeks to
become a sustainability innovation center with several stages of the process of circular economy and
reverse logistics. The company is conducting research to improve processes and material quality,
implementing industry practices (Six Sigma, lean) and applying productivity- vs. profitability-based
product disassembly balancing, as discussed by the Ellen MacArthur Foundation.

Enabling Factors and Strategies Adopted to Develop the Concept of Circular Business

The company has a sustainable technology innovation center for the electronics industry,
completely integrated into the production chain, enabling sustainability as a competitive advantage.
In addition to processing its clients’ electronic devices scrap, the partnership has a reversal innovation
and logistics operation to assist clients in meeting 14 of the 15 PNRS (National Solid Waste Plan)
objectives. According to the research, the separation and disassembly process is initially performed by
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models, and the separations are “clustered” in the following parts and pieces: (i) metal components
(shipped and sold to companies that recover valuable materials); (ii) covers with labels (shipped
to a company that manufactures this type of paper); (iii) ink foam (sold to generate energy in
cement manufacture); (iv) cartridge printheads (shipped and sold to companies that recover precious
materials); and (v) cartridge and printer bodies (these go through a washing, drying, and grinding
process; plastic bottles are then added for the composition of new recycled plastics). The service
provider’s recycling center also recycles cartridges and printer toners.
The strategy consists of structuring the business model based on Figure 3:

Own Structure

- Research and development (R&D)

- Training and qualification

- Institute of technology

- Recycling center

- Standardization and conformity

- Destination and reinsertion of materials

Partner Structure

- Universities

- Research centers

- Excellence center in radio-frequency identification (RFID) (managed by the company’s
main client)

- Collection network

- Supplier network

- Consolidation and selection

- Disassembly

Company B works with a focus on:

- Technology and innovation, which includes partnerships with research centers, universities,
excellence centers in RFID, with their own structure, focused on training and education, Research
and Development (R&D) and technology (institute of technology).

- Execution, which includes partnerships with networks, supplier networks, companies responsible
for disassembly, consolidation, and sorting, with their own recycling structure.
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Universty P&D Gonsolidation .
andsoring | *_ | collecton
“ | network
puwd | (‘e
I o0 center
Research Professional |__| i
Center Qualfication Supplier
Network
RFID
Test Center
Standardization
and Compliance -
Destination and | -
Reinsertion

Figure 3. Circular business model: ecosystem of innovation and technology, case B.

4. Results

The companies indicated enabling factors aligned to the literature and other factors that can
complement studies in this area. Results from the two cases indicated the following additional factors:
in-house laboratory, expertise and capabilities needed to convert to the idea of a circular economy,
proximity to government agencies and constant communication, stakeholder support, and feedback
loops. Both companies are business units with independent organizational structure and offer reverse
logistics, recycling, and reuse solutions.

Case A is a business unit of a large company in the white-goods appliances industry that has
strategic fronts for new business development in different areas. One of the focus areas of development
is related to household appliances recycling. The company that developed the business model (case A)
has in its DNA an innovation strategy as a pillar of growth and sustainability for its business as a
whole. Case A is focused on recovering all the potential value of waste from electrical and electronic
equipment, to extend the usefulness of end-of-life products to the maximum, becoming a supplier
of parts and materials or seeking environmentally appropriate solutions for waste disposal. Case A
intends to become a strategic partner of manufacturers to deal with end-of-life products as required
by the National Solid Waste Policy (PNRS). The company adopts high-quality standards for reverse
manufacturing, which include lean manufacturing and Six Sigma methodologies. Case A develops
partnerships and offers R&D services to customers to find the most profitable ways to recover the value
of end-of-life products. Its business model does not include repairing or remanufacturing products.
The manufacturer pays for the product collection service performed by the reverse logistics developed
by the company. In general, door-to-door collection of final consumer products is not economically
viable. The main weakness found in the business model of case A is uncertainty about the recovery of
parts to ensure a stable supply to buyers of recycled materials and reused parts. The visual appearance
of recovered parts is an obstacle to sales, so the commercialization of parts to be reused within new
products is more feasible.

Case B started as an enabling agent for an initiative of collecting and recycling for a large
electronics client and has since expanded to a solution that covers value chains, operating 400 collection
points in all Brazilian states. The business model was developed from a partnership with the company
that had a strategy related to sustainable development. In 2008, two companies in the technology sector
formed a partnership in manufacturing to identify the chances of recovering materials from end-of-life
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products. Distribution coordination, local suppliers, and an internal network of professionals were
key elements in the collaboration. This partnership culminated in the creation of an innovation
center operated by company B. Collaboration with universities, sectors, retailers, social organizations,
and logistics operators is another essential part of the model. The collaborative model developed
by case B has allowed the creation of an integrated ecosystem of sustainable solutions aimed at the
electronics market: it integrates reverse logistics, materials processing, and research and development
investments in search of new uses for received components, also ensuring the quality of the produced
material and enabling customers to access this infrastructure for their research.

In interviews, general managers at company B mentioned that suppliers are recognized as
strategic partners who help to achieve results, and to make sure suppliers are engaged and committed,
they maintain personal contact with face-to-face meetings to align expectations and tasks and facilitate
relevant information sharing. In addition, the business model designed by company B seeks to
add more value to recycled plastic through investment in process, recycling practices, and material
development. Its goal is to provide the electronic industry with 100% recycled plastic with similar
physical and chemical characteristics as virgin material, actually closing the supply chain for this vital
raw material.

Companies A and B highlighted that the R&D internal laboratory is fundamental to the production
of materials and components that meet the industry’s quality standards and various customers’ needs.
In addition to the traditional concerns with design, functional characteristics, quality, and cost, it is
necessary to add requirements for the use of recycled and recyclable nonhazardous materials, with the
possibility of easy disassembly, and the reuse of parts and raw material. That is what they call “design
for environment” or “design for recycling”, which are essential for sustainability. Cases A and B have
evidenced the importance of the proximity between manufacturing and consumer markets.

The interviews were coded taking into account the concepts worked on in this study. Nodes (or
categories) generated by NVivo contain the parts of texts that have been encoded. The occurrences
were divided into categories according to Table 4, which presents a summary of the results for each
case. Tables 4 and 5 show the strategies and enabling factors identified in the literature, as well as
those observed through the empirical studies.

Table 4. Summary of the results: strategies.

Strategies

Case A

Case B

Literature

Reverse logistics

Management of operations is
responsible for two logistics plants:
the correct opening and separation
of compressors and

home appliances

Developed an infrastructure for
reverse logistics;

knowledge of manufacturing to
dismantle equipment

Aligned to [35,36,40,41]

Intersectoral
collaboration/partnerships/
supplier Engagement

Highlights partnerships, but not
characterized as an ecosystem
linked to sustainability as case B

Participates in a partners network,
establishing an ecosystem of
innovation and technology

Ecosystem strategy
emerged from the case B
study research

Technology-laboratory
structure and interaction
with universities

Evidences the development of
technology and innovation of
laboratory structure and researchers,
interaction with universities

Showed the development of a
sustainable innovation center
(laboratory) and interaction with
universities and the development
of joint products

Strategy related to
interaction with
universities emerged
from the case study
research

Traceability and integration
of information

The company did not show the use
of sensing (RFID) in reverse logistics

Intense use of information
technology (highlighting RFID)
and partnership with the RFID
Excellence Center

Aligned to [48,49]

Strategies for circular
product design

Design for “technological cycle”

Projects developed with
universities and research centers;
design processes and expansion of
service models and performance

Aligned to [45]
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Table 5. Summary of the results: enabling factors.

14 0f 18

Enabling Factors

Case A

Case B

Literature

Legislation: PNRS

Drives the development of the
business unit to comply
with legislation

Encourages its partners to
adopt processes to comply
with the legislation

Factor emerged from the
literature [27,28]

Organizational culture

Ease of adopting the principles of the
circular economy by an independent
business unit

Ease of adopting principles of
the circular economy by an
independent business unit

Factor emerged from the
literature [27]

New organizational routines
and processes

Automation of dismantling processes
that allow a reduction in conversion
costs, allowing a reduction of costs
and leveraging the growth

strategy Operation

New processes were created,
people empowered,
and machinery acquired

Factor emerged from the
case study research

Independent business unit

Evidenced by case A

Evidenced by case B

Factor emerged from the

of a large company case study research

Results Discussion

For both case A and case B, the integration strategy in the supply chain and the proximity between
the manufacturing and the consumer market make the circular economy project aligned to [30].
The results are in agreement with [39], who emphasize the importance of aligning the supply chains as
an important strategy for organizations to work in the context of the circular economy. Aligned to [38],
managers highlight collaboration as a key element for the development of a circular business model.

Cases A and B are business units of large companies with independent performance and
organizational structures. Aligned to [28], companies A and B emphasized that the enabling factor
for investment in the circular model was the need to adopt the National Solid Waste Policy (PNRS),
which establishes shared responsibility of waste generators from manufacturers to final consumers,
in reverse logistics of waste and postindustrial and postconsumer packaging. Due to the environment
where company A is situated (a startup of a multinational company in the white-goods appliances
sector), it was observed that access to knowledge of the involved technologies allowed an opportunity
to expand and develop the idea that at the beginning it would only be an adequacy action plan
influenced by the external environment, issues related to the legislation. Company A went on to treat
the sustainability theme as a source of revenue and an additional high-value service that could be
offered to its customers. Company B was a viable agent of a partner that was seeking to meet the
PNRS, a large company in the technology sector that sought to execute a corporate waste reduction
project, which was the starting point for the development of its business model. Companies are active
in the life cycle of their products, realizing the cradle-to-grave cycle.

As mentioned before, company B is a business unit of a large company that utilizes its expertise
and capabilities to develop the circular business model. Thus, company B applies its knowledge of
manufacturing to dismantle equipment and feed its own supply chain.

In order to improve the solid waste management situation, the PNRS was approved in Brazil in
2010. The policy establishes guidelines for the implementation and management of reverse logistics
systems in the country. The PNRS has a horizon of 20 years for full implementation, and should be
updated every four years. Consideration should be given to diagnosing the current situation of solid
waste and proposed scenarios related to international trends and macroeconomic indicators. Plans
should include a diagnosis and goals, as well as programs, projects, and actions to be implemented in
accordance with the PNRS.

- Theoretical Implications

The theoretical contribution of the study consists of delivering a roadmap with the enabling factors
and strategies from the literature, but also with factors identified from the case study. The following
factors and strategies emerged that were not already approached in the literature:

e  Developing business units linked to large multinational companies, yet having an independent
organizational structure, being financially sustainable for both cases A and B
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e Dismantling equipment and feeding their own supply

e Creating new organizational routines independent of the companies that they are linked to

e Developing ecosystems based on reverse logistics, recycling facilities, research and development,
and reverse supply chains

Company B highlights as a strategy a business ecosystem, which can be understood as a dynamic
structure consisting of interconnected enterprises, for example through research partnerships, supplier
contracts, and information exchange. The business ecosystem is formed by firms that adopt different
roles that contribute in various ways to the stability and productivity of the system. Understanding
the elements and dynamics that govern a business ecosystem is very important for consolidation of
the strategy, since it is understood that this allows a reliable projection of the expectations about the
business that is being undertaken. In this context, it is important to design organizational mechanisms
so that business innovation takes place in real time as the ecosystem evolves.

It should be noted that large companies are being inserted in the circular economy through a
business model that is constituted as an independent unit. The partnerships and service negotiations
directly impact the bargaining power with suppliers, constituting a viable factor identified in the
empirical study developed in this research. This study contributes to a better understanding of the
strategies adopted by companies for the development of a business model, as well as the respective
enabling factors.

- Managerial Implications

The study contributes to the formulation and strategic planning of a business model in the
context of the circular economy. Identifying the feasibility factors and strategies adopted by the
companies allows managers to reflect on the process of making a business model viable in the context
of the circular economy, allowing them to establish the factors that companies have to develop for a
successful business model. Additionally, the details of the practices presented in the study include
implementation analysis and are instructive for managers. It should be noted that both cases showed
favorable economic results.

5. Conclusions

This study allows us to discuss a business model that has as its central strategy the principles
of circular economy, in which all the materials can be reused in other industrial processes, thereby
reducing the consumption of natural resources. Constructing a circular model involves several actors,
challenges, and barriers. The analyzed companies are established in different sectors, and the results
indicate that factors such as industrial symbiosis, collaboration, and technology are present, as reflected
in the interviews. Developing an infrastructure for logistics is important for the development of a
circular business model. Discussing these enablers is important in developing a circular economy
allowing sustainability to be embedded into business purpose and processes and serve as a key driver
of competitive advantage.

Companies need to focus on reducing unnecessary resources and think more about how to keep
materials and products in the loop as long as possible. In order to do this, they need to find new
collaboration partners and reconsider the value offered to their stakeholders. To solve this, new tools
and process innovations are needed to guide companies on their innovation journey; this will result
in new business models in a circular economy. This theme has several unfolding perspectives for
future research; for example, more detailed case study research related to ecosystems, focusing on
collaboration, would reveal more insights into the intentions, contributions, and strategic objectives of
the involved parties.
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