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ARTICLE INFO ABSTRACT

Handling Editor: Prof. Jiri Jaromir Kleme$ Our current take-make-dispose economic model faces a vital challenge as it extracts resources from the natural
environment at faster rates than that the natural environment can replenish. A circular economy where busi-
nesses lower their negative impact on the natural environment by transitioning towards recycling business
models (RBMs), one of the four principles of circularity, is suggested as a promising solution. For a RBM to

become viable, collaboration among several stakeholders and across several industries is required. In addition,

Keywords:
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Collaborati e s . . .
R:c;d?;; ron the RBM should be scalable to make a positive impact. Hence, developing RBMs is complex as organizations need
Scaling to consider multiple principles imposed by the recycling, collaborative, and scalability dimensions of these

business models (BMs). In addition, these principles often remain general and not actionable to the practitioners.
Therefore, in this study, we researched the practical guidelines for viable RBMs that are also collaborative and
scalable. The empirical setting is the reuse of textile fibers to develop biocomposite products. We studied three
cases using a research-through-design approach. We contribute to the literature on RBMs by showing the six
minimum practical guidelines for recyclability, collaboration, and scalability. We draw implications for within

sector collaborations and advance the thought that lease constructs challenge the scalability of RBM.

1. Introduction

Today’s societies face many sustainability problems, such as biodi-
versity loss, chemical pollution, and climate change (Steffen et al.,
2015). Our current take-make-dispose economic model faces a vital
challenge as it extracts resources from the natural environment at faster
rates than that the natural environment can replenish (Ellen Mac Arthur
Foundation, 2014). The circular economy, “a regenerative system in
which resource input and waste, emission, and energy leakage are
minimised by slowing, closing, and narrowing material and energy
loops,” (Geissdoerfer, Savaget, Bocken and Hultink, 2017a, p.759) offers
solutions to mitigate these problems with the environment. Material
streams can be reorganized, a value can be preserved, and products can
be redesigned. The reorganization of value chains and successfully
market sustainable solutions requires suitable circular business models
(CirBMs) (Bocken, de Pauw, Bakker and van der Grinten, 2016). These
business models (BMs) are specific types of sustainable BMs (e.g.,
Schaltegger et al., 2016) that specifically aim for solutions for the
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circular economy (Geissdoerfer et al., 2018).

A particular type of CirBMs is the recycling business model (RBM)
(Bocken et al., 2014; Dijkstra et al., 2020; Geissdoerfer et al., 2018;
Liideke-Freund et al., 2019; Tong et al., 2018). It is considered “the most
common Circular Economy process through which used materials are
treated so as to make them suitable for reuse” (Urbinati et al., 2017,
p-488). RBMs regard closing the loop between the post-use and pro-
duction, and thereby create a circular flow of resources (Bocken et al.,
2016). For RBMs to become viable, they need to connect the down-
stream and upstream ends of supply chains and need to organize reverse
logistics that connect users, raw material suppliers, and parts manu-
facturers (Liideke-Freund et al., 2019). However, the recycling of ma-
terials is often downcycling. It results in materials that are of lower
quality compared with virgin resources, which is considered a barrier for
the transition towards a circular economy (Bocken et al., 2017). In
addition, to close the loop, diverse stakeholders among and across
several industries need to collaborate (Bocken et al., 2016), and the RBM
should also be scalable (i.e., exploit economies of scale) to make a
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positive impact on the environment.

Hence, developing RBMs is complex as organizations need to
consider multiple principles imposed by the recycling, collaborative,
and scalability dimensions of these BMs. In addition, these principles are
general since in research BMs are often used as scientific models to
generate theories (Baden-Fuller and Morgan, 2010). Hence, these prin-
ciples are not actionable, and thus not useful for practitioners (Beer,
2001, 2020). As a result, BMs often fail when they are implemented
(Christensen et al., 2016), and many projects with RBMs never scale, and
their intended impact remains elusive (Schaltegger et al., 2016).
Therefore, there is a need for determining the practical guidelines for
viable RBMs (Salvador et al., 2020). Whereas Breuer et al. (2018) pro-
pose guiding guidelines for developing sustainable BMs, we have not
identified studies that specifically focus on RBMs.

Towards that end, in this study, we build on Breuer et al. (2018) and
research the question-what are the minimum practical guidelines for
RBMs that also take into account the collaborative and scalability di-
mensions? Next to reviewing the literature on RBMs, we incorporate
insights from collaborative business models (ColBM) and scalability.
ColBM:s refer to multiple organizations from different types of industries,
and with varying roles in the value chain, jointly working together to
create value for specific customers (Rohrbeck et al., 2013). The scal-
ability of BMs refers to the role of BMs for organizations to exploit
economies of scale (Stampfl et al., 2013). We used a design science
approach (Aken, 2004), and the empirical setting is the reuse of textile
fibers to develop biocomposite products. We engaged in iterative crea-
tion and validation cycles (Romme and Reymen, 2018) undergoing
stages of literature review and interviews with practitioners to design
RBMs for three cases, and validate the minimum practical guidelines for
recycling, collaborative, and scalable BMs.

We make two contributions to the literature of RBMs. First, we
propose six minimum practical guidelines for recycling, collaboration,
and scalability. These practical guidelines suggest that collaboration
within a single sector is not sine qua non for RBMs, but firms may choose
vertical integration strategies to cope with the challenges of RBMs.
Second, taking into account the importance of resource return flows,
studies have suggested that Product Service Systems (PPS) such as lease
constructs are ideal. However, recent research indicates that PPS is
inadequate due to the restrictions imposed on the customers (Tukker,
2015). We advance the thought that lease constructs challenge the
scalability of RBMs.

2. Conceptual background

In this section, we present the main concept of this study, the RBM.
We do not attempt to present a comprehensive review of the debate
pertaining to RBMs. We present the main challenges and identify the
research gap.

2.1. Recycling business models

The literature on BMs in general, and CirBMs in particular, have
increased tremendously over the last years (Oghazi and Mostaghel,
2018). A BM can be defined as a conceptual representation of how an
organisation functions (Massa et al., 2016); it represents the “design or
architecture of the value creation, delivery, and capture mechanisms”
(Teece, 2010, p.172). As today’s societies face many sustainability
problems (Steffen et al., 2015), the circular economy is proposed as
offering solutions, requiring firms to transition towards CirBMs (Geiss-
doerfer et al., 2018). These BMs are “specifically aiming at solutions for
the Circular Economy through a circular value chain and stakeholder
incentive alignment” (Geissdoerfer et al., 2018, p.714). As such, creating
value also for the environment is central within CirBMs (Bocken et al.,
2014).

One of the most common CirBMs is the RBM (Urbinati et al., 2017).
RBMs are resource strategies to preserve the value of products and
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materials to minimize the use of virgin materials (Tunn et al., 2019).
There is a plurality of concepts of RBMs. For example, Adam et al.
(2018) suggest reversed-retailing where manufacturers and recycling
companies are the target customers, value is delivered by returning
disposed items using the same logistical chains for selling the items, and
the captured value lies in selling the disposed items back to the manu-
facturers. In their framework, Tunn et al. (2019) suggest recycling as a
resource strategy that can be divided into two types of purposes, cycling
of materials and cycling of materials and products. In the former,
recycling is viewed as reusing the materials of end-of-life products for
new products, hence reducing the need for virgin materials. In the latter,
recycling is viewed broadly as a means to prolong the value of products
by refurbishing and remanufacturing products reusing the materials of
end-of-life products. The two types of recycling results in slightly
different RBMs. In the former, the objective is to decrease the con-
sumer’s level of consumptions (compared to current standard con-
sumption practices), stabilize the consumer effort, and the captured
value is product-oriented such as product-related services. In also the
latter, the objective is to decrease the consumer’s level of consumptions
(compared to current standard consumption practices). However, the
consumer effort is decreased, and the captured value is use-oriented
such as subscription models.

In this study, we follow Liideke-Freund et al. (2019) as these authors
studied the most common RBM patterns based on the BM dimensions of
value proposition, value delivery, value creation, and value capture (See
Fig. 1). The RBMs are organization-centric and should be seen as part of
a more extensive value network with a circular supply chain (Geiss-
doerfer et al., 2018). Hence, the value proposition regards both products
(i.e., products based on recycled materials or recycled production in-
puts), and services (i.e., take-back management, and waste-handling and
processing). The value proposition is delivered by the closing of resource
loops between the downstream and upstream ends of supply chains, and
organizing reverse logistics that connect users, raw material suppliers,
and parts manufacturers (Liideke-Freund et al., 2019). End-users
become resource providers by returning items that are no longer in
use. The manufacturers become the customers, and waste collectors act
as suppliers to the manufacturers, hence also called reversed-retailing
(Adam et al., 2018). These interactions between the RBM and the cir-
cular supply chain results in benefits for the environment. The RBMs
regard both biological and technical cycles (Bocken et al., 2016). The
biological cycle concerns the process where products (e.g., paper cups)
dissipate into natural materials (e.g., dirt). The technical cycle regards
the process where technical innovation products (e.g., clothing) are
turned into new materials (e.g., fibers). Hence, the value created by
recycling is both on the material and product levels and can be either
considered downcycling or upcycling. Downcycling refers to converting
the waste materials into materials or products of lesser value than the
original material. In contrast, upcycling refers to converting the waste
materials into materials or products of higher quality or value (Sung,
2015). The created value is captured through additional product reve-
nues or cost savings (Liideke-Freund et al., 2019).

2.2. Research gap and contribution

The implementation of RBMs is not without challenges. Materials are
often downcycled, which results in materials that are of lower quality
compared with virgin resources, and hence, is considered a barrier for
the transition towards a circular economy (Bocken et al., 2017). For
example, a study of 18 firms in the recycling business in the Netherlands
showed that a main barrier of implementing RBMs is the challenge with
uncertainties relating to the quality of the waste materials (Vermunt
et al., 2019). In addition, collaboration within a value network (Bocken
et al., 2016) is essential for the success of RBMs. For example, to cope
with uncertainties relating to the quality of the materials, firms strive to
work closely with suppliers of the waste material to control for the
quality (Vermunt et al., 2019). However, collaboration in itself is a
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BM dimensions CEBM design options for Recycling
5 Products based on recycled |Reusable or recyclable
E g Products waste production inputs
= o
> g
2 [Services Take-back management Waste handling, processing
g
= Target customers Green customers B2B customers
§ Providing products, Taking back used products,
% Connecting suppliers and  [components, materials, or |components, materials, or
> Value delivery processes  |customers waste waste
= Collectors of products,
2 components, materials, or
§ Partners and stakeholders |waste
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= components, materials, or |products, components, products, components, Winning back base
> Value creation processes waste materials, or waste materials, or waste materials
Additional product
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e
Costs Waste handling, processing [Resource inputs Transportation, logistics

Fig. 1. Design options for a generic recycling business model pattern (adapted from Liideke-Freund et al., 2019).

challenge, especially when taking into account the openness and flexi-
bility that is required for collaborative development of sustainable BMs
(Oskam et al., 2020). Furthermore, for BMs to be successful, they must
be scalable (Amit and Zott, 2001; Tauscher and Abdelkafi, 2018).
However, scaling in itself is complex (Bjorkdahl and Holmén, 2013) as it
requires the orchestration of a plurality in organizational and contextual
factors (Stampfl et al., 2013) and collaboration among firms (Hultberg
and Pal, 2021). A study of 11 firms implementing RBMs in France found
that due to the high up-front investments, the return on investments was
prolonged, which resulted in limited scalability of the RBMs (Beulque
and Aggeri, 2016). Also, a study of twelve US-based small and
medium-sized enterprises (SME) and global firms showed that the large
firms were better apt in providing global recycling solutions (Veleva and
Bodkin, 2018), suggesting that scaling is a determinant factor RBMs.
Furthermore, financial capital, a determinant for scalability (Stampfl
et al., 2013) is the second most frequented barrier among SMEs (Rizos
et al., 2016). Financial capital is crucial for investing in Research and
Development (R&D), which is also recognized as one of the challenges of
RBMs (Vermunt et al., 2019).

In response to dealing with the complexities of RBMs raised by the
recycling, collaborative, and scalability dimensions of these BMs, the
literature suggests a myriad of principles. For example, Vermunt et al.
(2019) suggest ‘retaining product ownership to reduce dependence on third
parties’, ‘building legitimacy and creating awareness’, and ‘experimenting
with technology and developing knowledge’, to just name a few. In addition,
these principles are often general since BMs are used as scientific models
to generate theories (Baden-Fuller and Morgan, 2010). As suggested by
Van De Ven and Johnson (2006, p.806), “The purpose of scientific and
scholarly knowledge is knowing how to see specific situations as in-
stances of a more general case that can be used to explain how what is
done works or can be understood.” However, practitioners are occupied
with specific problems and the knowledge they require is unique to their
experiences. Therefore, principles developed in scholarly work are often
not actionable, and thus not useful for practitioners (Beer, 2001, 2020).
For example, in three workshops with a diverse group of sustainable
entrepreneurs, Konietzko et al. (2020) found that the entrepreneurs
focused less on sustainability principles but more on the desirability of
their BMs. As a result, BMs often fail when they are implemented
(Tukker, 2015), and many projects with RBMs never scale, and their
intended impact remains elusive (Schaltegger et al., 2016). Therefore,
there is a need for determining the minimum practical guidelines for
viable RBMs (Salvador et al., 2020).

There is growing literature that draws from design science and seeks
to develop these practical guidelines (e.g., Aagaard et al., 2021; Bocken
et al., 2018; Weissbrod and Bocken, 2017). We build on Breuer et al.

(2018) who propose four guiding principles for developing sustainable
BMs (1. Sustainability orientation, 2. Extended value creation, 3. Sys-
temic thinking, and 4. Stakeholder integration). Whereas these authors
focus on sustainable BMs, we have not identified studies that specifically
focus on RBMs. As such, we seek to contribute to this literature by
identifying the practical guidelines for RBMs.

3. Methodology
3.1. Research strategy

As the aim of this study is prescription-driven and solution-focused
rather than description-driven, we use a research approach based on
design science methodology (Aken, 2004). The objective of design sci-
ence methodology is to produce scientific prescriptive knowledge that
can be used to design solutions to complex and relevant field problems
(Aken, 2004; van Aken and Romme, 2012). A typical product of design
science research is ‘a set of tested and grounded technological rules’ that
can be used by professionals in the field (Aken, 2004). The practical
guidelines,' that are the central premise of this study, are an example of
a set of technological rules. As design is essentially an iterative search
process for discovering effective solution to a problem (Hevner et al.,
2004) a typical research design to study and test technological rules is a
multiple case study (Aken, 2004). The grounding takes place by building
upon theory by means of a literature review and through interactions
with practice and by testing the guidelines in the field (Aken, 2004;
Gregor and Hevner, 2013; van Aken and Romme, 2012). Therefore, we
organized the research process into three subsequent phases (i.e., Defi-
nition, field-testing, and evaluation) (see Fig. 2 for the steps in the
research process). In the definition phase, we developed principles from
the literature review and semi-structured interviews with experts. In the
field-testing phase, we designed RBMs for three cases using these prin-
ciples building upon products designed by graduation students, a
workshop with value chain stakeholders, semi-structured interviews
with potential customers, and semi-structured interviews with repre-
sentatives of the focal firms from the cases. We also derive the practical
guidelines from the designed RBMs. In the evaluation phase, we con-
ducted a cross-case analysis to determine the minimum practical
guidelines for collaborative and scalable RBMs. Each phase contained
feedback loops (Romme and Reymen, 2018), and through an iterative
process, the principles were transformed into practical guidelines as the

1 The design science literature also refers to the practical guidelines as design
propositions (e.g., Romme and Reymen, 2018).
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Research question
Principles for
developing RBMs

raduatio
projects

3 case studies

applied inRBM
guidelines

Cro3s=tase
analysis

Practical guidelines
Minimum practical

definition

field-testing

evaluation

Fig. 2. Research approach (based on Geissdoefer et al., 2016).

former was applied to the RBMs.

3.2. Empirical context

In line with the research question and the chosen methodological
approach, we selected the project ‘Reusing Circular Urban Fibers for
Urban Sheet Based Products’ (Recurf-Up). Recurf-Up concerns the reuse
of textile fibers to develop biocomposite products, a project executed by
a consortium of university and industry partners and financed by the
Taskforce of Applied Research’ in the Netherlands. Recurf-Up is a
continuation of Recurf, a project regarding the reuse of textile in bio-
composites, by the same consortium partners. In Recurf, fibers that were
harvested from textile waste streams (e.g., coffee bags from a big coffee
producer and waste products from an office furniture manufacturer)
were combined with bioplastics to create new biocomposite material
(Oskam et al., 2017). The new biocomposite material (i.e.,
Recurf-material) is lightweight, flexible and contains high acoustic
properties. The goal of Recurf-Up was to explore potential products that
could be designed with the Recurf-material. In the quest of the con-
sortium partners to ‘close the loop,” they closely collaborated along the
entire value chain-from the take-back of textile, fiberizing the textile,
creating non-woven mats with biobased plastics to the manufacturing of
products.

We determined that Recurf-Up was suitable for this study due to
three reasons. First, the textile industry is one of the most polluting in-
dustries in terms of water usage and discharge of chemical waters
(Bostrom and Micheletti, 2016), prompting an urgent need for sustain-
able solutions. Due to the applied nature of Recurf-Up, tangible solutions
were designed next to generate knowledge. Second, Recurf-Up aimed to
contribute to the transition towards the circular economy by developing
scalable RBMs. It required the design of value propositions, creation,
delivery, and capture mechanisms through collaborative efforts of its
consortium partners. This context allowed us to test the principles for
recycling, collaborative and scalable BMs, and derive practical guide-
lines. For this purpose, we selected three cases in which distinctive
business-to-business products were developed, revolving around the
same Recurf-material. However, each case was unique in terms of
problem-fit and targeted customers. This uniqueness allowed us to retain
a balance between the replicability and generalizability of our findings.
The three cases were- 1) a prop-ceiling panel for decorative use in large
buildings such as hotels (CeilingsCo), 2) a modular, privacy and
noise-reducing screen to use in open co-working spaces (FurnitureCo),
and 3) a noise-reducing panel that can also be used as a modular room
divider for use in spaces that require excellent acoustics such as lecture
halls (InsulationCo). Each case was championed by a firm that was also a
partner within the Recurf-Up! consortium. We worked closely with
representatives of these firms in designing the RBMs.

2 The Taskforce for Applied Research (National Regieorgaan Praktijkgericht
Onderzoek SIA) is part of the Netherlands Organization for Scientific Research
(NWO).

3.3. Research process

Definition: The purpose of this phase is to define the principles from a
review of the literature and through interviews with experts (Aken,
2004). These principles were developed by studying the literature of
recycling, collaborative, and scalable BMs.

We also conducted semi-structured interviews with a materials
expert, a designer with expertise in the design of physical stores of
businesses, and a manufacturer of non-woven fleeces (i.e., the primary
technique to produce the Recurf-material). The interviews were orga-
nized around the BM properties, i.e., the characteristics of the Recurf-
material, the potential product applications, the value proposition,
and the creation, delivery, and capture of the value.

Field-testing: The purpose of this second phase was to design a RBM
for each case that took into consideration the recycling, collaborative,
and scalability dimensions. We used documents and archival data
regarding the three cases, additional interviews and a workshop with the
consortium. The use of multiple sources for the triangulation of the data
aids in reducing the researcher’s bias and retrospective sensemaking
(Chenail, 2011).

The primary documentation that served as input was graduation
theses written by students. For each case, a student at a university of
applied science in the Netherlands was assigned a graduation project,
where the student designed and created prototypes.® As cumulation of
the graduation projects, students wrote reports to disseminate the
accumulated knowledge. These reports were studied to draft a RBM for
each case. We also searched the World Wide Web for non-intrusive
documentation (e.g., media and press releases, and the websites of the
firms) (Pollock and Lashley, 2014).

In addition, we interviewed representatives of the focal firms in the
three cases. The purpose was to gain knowledge of the current BM used
by the companies and gain input in the practical guidelines that could be
used to design the recycling, collaborative, and scalable BM.

Furthermore, considering that to design, create, and introduce the
products into the market requires collaboration from a diverse set of
actors across the industry, we conducted a workshop with the Recurf-Up
consortium. The partners that participated in this workshop represented
all stakeholders of the industry (i.e., waste collectors, R&D institutes,
universities, designers, manufacturers, distributors, marketers, and in-
dustry representatives) except for certification bodies, government,
NGOs, and media organizations. The workshop consisted of collecting
views of the participants regarding their unique BMs to contribute to a
solution for textile waste. In other words, each participant indicated
their views regarding the value they can co-create and distribute, their
revenue models, and potential risks and uncertainties.

3 The setup of the graduation projects was the following. Project description
developed in collaboration between the firms and the Recurf-Up project leader
were used to recruit students. During the execution of the projects, each student
was given two supervisors-one representing the firm and one representing the
university of applied science. Students completed their projects in approxi-
mately four months.
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Finally, to assess the designed RBMs, we conducted follow-up semi-
structured interviews with a representative of the focal companies. We
evaluated the RBM we created for each specific product. We also con-
ducted semi-structured interviews with potential customers. For each
case, we determined potential customers for the RBMs, and interviewed
representatives responsible for purchasing decisions. For CeilingsCo and
InsulationCo, we interviewed a representative of a hotel who supports
managers with procurement. For FurnitureCo, we interviewed a pur-
chasing advisor who provides advice on matters relating to the pro-
curement of services and products. Since the university was in the
process of relocating to a new building, we also interviewed the project
leader responsible for the new layout, furnishing, and relocation. The
interviews covered the topics relating to the expected value benefits of
purchased and desired products (e.g., function, price, and aesthetics),
the procurement processes (e.g., from need identification, to vendor
selection, to payment, and parties involved in the decision-making), and
the criteria that influence the procurement (e.g., purchase conditions
such as liability insurance). The topic of the value propositions, crea-
tions, and delivery of the RBMs was also covered.

Evaluation: The purpose of this last phase was to assess the practical
guidelines against the principles (Romme and Reymen, 2018). We also
conducted a cross-case analysis to determine the minimum practical
guidelines to which recycling, collaborative and scalable BM must meet.

3.4. Data coding and analysis

Following the General Data Rights Regulation (GDPR), we signed
consent forms with all interviewees. They were notified of the purpose of
the study, the collection method, the use of the data, and were allowed
to opt-out of the interview. All interviews were audio-recorded and
lasted between 30 and 80 min. All interviews were summarized into
reports. These reports were combined with other collected data and
analyzed by linking the data with the practical guidelines through cross-
case analysis (Miles and Huberman, 1994; Yin, 2017) (see Table 1).

4. The principles for developing recycling, collaborative and
scalable business models

In the Definition phase, we developed principles for recyclable,
collaborative, and scalable BMs. We identified 17 principles; six for
recycling, four for collaborative, and seven for scalable BMs (see Table 2
for an overview of the principles, and Online supplementary materials 1
for an elaborate review).

We build on Breuer et al. (2018) and compare our 17 principles with
these authors’ four guiding principles for developing sustainable BMs; 1.
Sustainability orientation, 2. Extended value creation, 3. Systemic
thinking, and 4. Stakeholder integration. First, sustainability orientation is
the value-based normative reference that organizations should include
in their mission and vision. Sustainability is viewed by many as an ab-
stract and broad concept (Leal Filho, 2000). Therefore, it is necessary to
clarify the concept. Breuer et al. (2018) suggest three levels 1) the
general idea of sustainability, 2) the action-oriented principles of sus-
tainability, and 3) the practical concepts related to sustainability. As a
result of clarification of sustainability based on these levels, sustainability

Table 1
Overview of collected data.
Sources of
data
Documents Student reports, media and press releases, company websites
Interviews Materials expert, store designer, manufacturer of non-woven
fleeces, representatives of the firms from the cases, potential
customers (hotel and university)
Workshop Waste collectors, R&D institutes, universities, designers,

manufacturers, distributors, marketers, and industry
representatives

Table 2
Principles for recycling, collaborative and scalable business.
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Breuer et al. (2018)

Sustainability
orientation

A value-based
normative
reference that
serves as a
guidepost for the
stakeholders
involved on the
levels of the
general idea,
action-oriented
principles, and
practical concepts
related to
sustainability

Extended value
creation

Generate both
monetary and non-
monetary value for
both market and
non-market actors
(triple bottom
online)

Systems thinking

A holistic and
systemic approach
that applies the
concepts of life
cycle thinking,
product-service
systems, and
reflecting
outcomes
throughout the
interdependent
activities

Stakeholder
integration

Acknowledging,
integrating, and
managing
stakeholders’
interdependencies
and values to align
with the
sustainability goals
of the organization

Scalable

Principles for recycling (R), collaboration (C), and scaling

)

(C3) Partners
have aligned
expectations of
value outcomes

(R3)
Technologies
that allow for
the processing of
waste materials
into materials
and products of
higher value

(R1) Take-back
systems that
guarantee
efficient,
predictable, and
consistent
inflow of
materials

(R4) Consumers
have correct
perceptions of
products made
with recycled
materials

(C4) Balance
between the
benefits and
contributions of
the partners
(S1)
Technologies
that can be
automated

(S4) Adaptable
to different legal
regimes

(S7) Address
large markets or
markets with
growth potential

(R5)
Manufacturers
know material
sciences and
product designs

(R2) Take-back
systems that
guarantee inflow
of quality
materials

(C1) Partners
have open
attitudes

(82)
Technological
infrastructures
that can be
expanded

(S5) Create
network effects

(R6)
Manufacturers
work with
process-intensive
production
methods of
composite
materials

(C2) Partners are
transparent and
have trust

(S3) Generate a
positive cash flow

(S6) Adequate
problem-solution
fit and simple
solutions that
match the users’
previous
knowledge
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orientation serves as a guidepost for the stakeholders involved in the BM.
Taking into consideration the multiplicity of potential values that can be
created, partners should define common ground by aligning expecta-
tions of value outcomes (Dahan et al., 2010; Oskam et al., 2020; Rohr-
beck et al., 2013) and sustainability orientation allows partners to align
these expectations (Breuer and Liideke-Freund, 2017). Therefore, we
associate sustainability orientation with the principle Partners have aligned
expectations of value outcomes (C3).

Second, extended value creation regards generating both monetary
and non-monetary values for both market and non-market actors (triple
bottom line). Many scholars emphasize that sustainable BMs should
create economic, environmental, and societal value (e.g., Breuer et al.,
2018; Evans et al., 2017; Schaltegger et al., 2016). Advancing this line of
thought to RBMs, these BMs should create economic and environmental
benefits (Rashid et al., 2013) where the environmental benefit is central
(Bocken et al., 2014). To extend the value creation to benefit the envi-
ronment, resource inflows and technologies that can process the re-
sources into materials and products of higher quality are essential
(Liideke-Freund et al., 2019). Products are often a combination of
multiple materials. For the recycling of these products, it is necessary to
separate the materials or find other means of processing the products
into new resources. These processes are different from working with
virgin materials and hence require new technologies. Furthermore,
manufacturers can be misinformed about recycling and the possibilities
that recycling offers (Sung, 2015). In particular, manufacturers need
supplementary knowledge about material sciences and product design
to be able to revise their capabilities to meet the distinctive processes
required by working with waste materials and products. Manufacturers
need to acquire the capabilities for process-intensive production
methods of composite materials. Therefore, we associate extended value
creation with the principles Technologies that allow for the processing of
waste materials into materials and products of higher value (R3), Manu-
facturers know material sciences and product designs (R5), and Manufac-
turers work with process-intensive production methods of composite materials
(R6).

Third, systemic thinking is a holistic approach to BMs as it is required
to integrate specialized internal and external knowledge and resources
through interdependent activities (Breuer et al., 2018). These authors
propose three related aspects of systemic thinking, 1) life cycle thinking,
2) product-service systems, and 3) reflecting outcomes. Especially life
cycle thinking is crucial for recycling since there are many alternatives
for end-of-life product recovery (Ziout et al., 2014), and recycling is not
always the most suitable solution. Furthermore, end-of-life product re-
covery requires take-back systems (Liideke-Freund et al., 2019) that
guarantee efficient, predictable, and consistent return flows of quality
materials (Sung, 2015) since the purpose of recycling is ‘closing the
loop.” Therefore, we associate systemic thinking with the principles
Take-back systems that guarantee efficient, predictable, and consistent inflow
of materials (R1), and Take-back systems that guarantee inflows of quality
materials (R2).

Finally, stakeholder integration is acknowledging, integrating, and
managing stakeholders’ interdependencies and values to align with the
sustainability goals of the organization (Freudenreich et al., 2019).
Partners should be open-minded to collaborate with others in areas in
which they do not have the expertise (Heger and Rohrbeck, 2012;
Oskam et al., 2020), meaning that partners should be transparent with
one another (Akkermans et al., 2004) to develop the necessary mutual
trust (Rohrbeck et al., 2013) that enables the success of their partner-
ships (Bstieler, 2006). Furthermore, to avoid partners feeling misused in
the collaboration, equitable benefits and contributions are necessary
(Oskam et al., 2020). In addition, customers are also important stake-
holders in RBM. They should have the understanding that products
made from recycled textiles are not necessarily of lower quality
compared to products made from virgin materials (Kraaijenhagen et al.,
2016). This understanding and a positive image and safety of the
product (Calvo-Porral and Lévy-Mangin, 2020) is crucial for a market
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that is willing to purchase products made with recycled materials.
Therefore, we associate stakeholder integration with the principles Con-
sumers have correct perceptions of products make with recycled materials
(R4), Partners have open attitudes (C1), and Partners are transparent and
have trust (C2).

It should be noted that Breuer et al. (2018) do not integrate any
aspects of scalability into their guiding principles. Yet, scalability is vital
for impact. One important aspect relating to scalability is the technol-
ogies that can be automated (principle S1) (Stampfl et al., 2013).
Automation allows for cost reduction and the realization of sustainable
competitive advantage (Mata et al., 2006). In addition, the technology
infrastructure itself should be scalable (principle S2) (Stampfl et al.,
2013). Furthermore, financing also plays a crucial role in scaling BMs.
Positive cash flow should be generated (principle S3) to offset the high
initial costs of the market and the development of the firm’s infra-
structure (Esposito et al., 2012). Also, the legal regime (principle S4) is
vital for scaling BMs as laws can reduce value capture (Planing, 2015).
Likewise, the creation of network effects (principle S5) influences the
scalability of BMs because network effects generate superior value to
customers (Choi and Thum, 1998). Last but not least, scaling is a chal-
lenge without a sizable market (principle S7) (Nielsen et al., 2017), and
fit between the problem and the solution (Baldassarre et al., 2017).
Moreover, the simplicity of the solution that matches the user’s previous
knowledge (principle S6) (Stampfl et al., 2013) influences the scalability
of the BM. In all, the users should understand and be convinced of the
value that the product delivers.

5. The practical guidelines applied in recycling business models

In this section, we present the practical guidelines applied in the
designed RBMs for the three cases regarding the reuse of textile fibers to
develop biocomposite products during the field-testing. The RBMs are
presented based on the framework proposed by Liideke-Freund et al.
(2019). Therefore, we use also this framework to present the practical
guidelines (see Table 3 for an overview of the practical guidelines and
the RBMs).

5.1. Practical guidelines related to the value proposition

Value proposition consists of products and services (Liideke-Freund
et al., 2019). The value propositions in the RBMs regarded both product
and services. The former offered combinations of values. For example,
FurnitureCo’s privacy screen proposed two functional values (i.e.,
lightweight and acoustic properties), and InsulationCo’s modular panels
are noise-reducing and can also be used as room partitioners. The
products are also viewed as aesthetically pleasing, and the mixture of
recycled textile is considered the perfection of imperfection. Therefore, we
suggest that RBMs should offer both functional and beautiful products,
next to being made from recycled materials (PG1). In addition, the
products are positioned in existing product categories (and not new
ones) (PG2). For example, the privacy screen of FurnitureCo is posi-
tioned in the product category of privacy panels for office furniture.
Furthermore, the products are designed to work with complementary
products (PG3). For example, the modular ceiling system developed by
CeilingsCo can be retrofitted with LED lights and acoustic panels.

The value propositions in the RBMs are also service-oriented. The
firms in our cases provide take-back services (PG4) to their customers.
These services are for both taking back their products sold when these
products reach the end of their life cycle (e.g., CeilingsCo offered the
service to uninstall and take back the modular ceiling systems) and
recover materials from products sold by third parties. FurnitureCo
provided only the latter service because it operated in the higher
business-to-business segment, and its products have lifespans of over ten
years. When these products are discarded, they are still fit to be used in
lower business-to-business segments. Therefore, the choice was made
not to offer a take-back of the privacy screens but to encourage that the
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Table 3
The practical guidelines and designed recycling business models.
BM Value proposition Value delivery
Dimensions i )
Products Services Target customers Value delivery process
InsulationCo A modular noise- Partition The panels are Buildings Uses returned It is visible that
reducing panel that ~ wall taken back when  containing large panels and the panel is
can also be used as customers would  indoor spaces textile that made from
a partition wall and like to discard where good customers recycled textile
made from the product audio quality is discard
recycled textile important
FurnitureCo A modular privacy Desk privacy The textile is Organizations Uses returned It is visible that
screen that is panel recovered when using or textile that the entire
lightweight, customers would providing open customers privacy screen
functions as a like to discard of workspaces discard is made from
sound barrier for them recycled textile
desks, and made
from recycled
textile
CeilingsCo An open sculptural Ceiling LED lights and The ceilings are Small scale Uses returned It is visible that
modular ceiling acoustic panels can  uninstalled and hotels and ceilings and the acoustic
system made from be installed within taken back when  exhibition textile that panel is made
recycled textile the system customers would  centers customers from recycled
like to discard discard textile
the product
Practical Develop a product Develop the Design the product Provide a take- Focus on a Focus on a Use the waste Make the
guidelines that is functional product to fit  to fit with existing back service for market that is market that is of a customer recycled
and beautiful next within complementary your customers large and growing directly in the component
to sustainable existing products by collecting the standardized product for visible
product end-of-life that respective
categories product customer
PG1 PG2 PG3 PG4 PG5 PG6 PG7 PG8
BM Value creation
Dimensions Partners and stakeholders
InsulationCo Works with waste Works with fire
collectors, distributors, and safety certification
transporters around the institute
Cradle to Cradle principles
FurnitureCo Works with materials Partners with Works with designers
manufacturers and universities for who won awards (e.g.,
transporters around the research on the Red Dot Award:
WELL building standard material Design Concepts)
CeilingsCo Works with material Joint investment in resource  Develops a
manufacturers, waste inputs, manufacturing, sales constitutional contract
collectors, manufacturers and distribution logistics (i.e., specify the
of products, distributors, decision rules and do
transporters around social not specify the use of
design and production resources) with
principles partners
Practical Work with collaboration Work with collaboration Develop a working If you do not have Work with Work with reputable
guidelines partners with whom you partners that want to jointly ~ agreement that serves knowledge of certification partners that are
have similar ideas/outlooks  invest and share the benefits ~ as a governance material sciences institutes to recognized by your
on sustainability and risks to realize the mechanisms for your in-house, partner provide consumer customers (e.g.,
project (instead of a partner collaboration with universities or education on the designers who won
traditional supplier-buyer R&D institutes quality of the awards) to increase the
relationship) product legitimacy of the
product
PG9 PG10 PG11 PG12 PG13 PG14
BM Value creation Value capture
Dimensions R
Value creation processes Revenues Costs
InsulationCo Waste textile is purchased, combined with Sales through Material processing,
recovered panels and textile from customers, distributors design, and
and recycled into the new panels production
FurnitureCo Waste materials from other in-house Direct sales Design, production,
production lines are combined with sales and distribution
recovered textile from customers and logistics
upcycled into the privacy screens
CeilingsCo Recycled textile is purchased, combined with Sales through Product recovery and
recovered ceilings and textile from customers, distributors processing, design,
and recycled into the new ceilings and production
Practical Do not rely only on collecting waste materials ~ Make use of your waste in your If you are a small If you are a -
guidelines from your prospective customer, but work product made from recycled materials  firm, sell through multinational firm,

with partners who can provide high volumes of
waste material so to provide a predictable and

consistent inflow of materials

PG15

PGl6

distributors

PG17

use direct sales

PG18
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products are resold in low-income markets.
5.2. Practical guidelines related to the value delivery

The value delivery consists of the target customers and the value
delivery process (Liideke-Freund et al., 2019). The RBMs in our cases are
business-2-business and targeted both large and standardized markets
(PG5) and growing markets (PG6). For example, CeilingsCo targeted
small scale hotels and exhibitions centers, and FurnitureCo targeted the
growing demand for co-working offices (i.e., organizations that use open
workspaces for their employees or offer these workspaces as services).

The value delivery processes regarded using the recovered products
and materials from a customer directly into the products manufactured
for that specific customer (PG7) and making the recycled component
visible in the product (PG8). For example, FurnitureCo’s privacy screen
was designed and produced by pressing the recycled material into a
mold. Due to this design and manufacturing process, the panel does not
need any additional material to hold its structural integrity, and the
recycled components of the product are visible. As a result, this design
enhances the aesthetics of the product.

5.3. The practical guidelines related to the value creation

The value creation consists of the partners and stakeholders and the
value creation process (Liideke-Freund et al., 2019). The firms in our
cases partnered with several stakeholders such as waste collectors,
material processors and manufacturers, designers, distributors and
transportation logistics. The firms in our cases sought cooperation with
partners who had similar basic ideas about sustainability (PG9). For
example, CeilingsCo pursued sustainable social design and production
principles and partnered with a sheltered workshop to manufacture the
products. Partnerships are both collaborations in the supply chain and
buyer-supplier relationships. On the one hand, there are collaborations
between partners who jointly invested in the projects and shared the
benefits and risks to provide solutions to the textile waste problems
(PG10). For example, CeilingsCo collaborated in resource inputs,
manufacturing, sales and distribution logics. On the other hand, firms
used buyer-supplier relationships. For instance, InsulationCo’s core ca-
pabilities included material processing, manufacturing, design, and
production. Therefore, this firm used buyer-supplier relationships for
resource inputs, distribution, and transportation logistics. To facilitate
the collaborations, firms developed working agreements (PG11). For
example, CeilingsCo used a constitutional contract. It is not always the
case that the firms have the capabilities for processing waste textiles.
However, as these materials are vital for the design, manufacturing, and
realization of the products’ value propositions, firms that lacked these
capabilities partnered with universities or R&D institutes (PG12). For
example, FurnitureCo partnered with a university to study the charac-
teristics of the Recurf-material. Also, as educating customers on prod-
ucts made from recycled materials is vital for customers to understand
these products, firms also partnered with certification institutes (PG13).
In addition, firms also worked with reputable partners that their cus-
tomers recognize to increase the legitimacy of their products (PG14). For
example, FurnitureCo periodically invited external designers recognized
by the design community and won awards such as the Red Dot Award:
Design Concepts to create new designs of the privacy screens.

The value creation processes regard the activities to create the
product or product the service. The firms in our cases did not rely only
on collecting waste textile from their (prospective) customers, but also
purchased resource inputs from high-volume suppliers (PG15). For
example, CeilingsCo purchased waste textile that has been processed
into Recurf-material, and InsulationCo purchased unprocessed waste
textile from one of the leading waste collectors in the Netherlands. On
the contrary, FurnitureCo used its waste material produced in-house and
combined this recovered waste textile from (prospective) customers.
Therefore, we suggest that firms use their waste in their manufacturing
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of their products made from recycled textile (PG16).

5.4. The practical guidelines related to the value capture

The value capture process consists of the revenues and costs struc-
tures (Liideke-Freund et al., 2019). The smaller firms, in our cases, sold
through distributors (PG17), and the multinational firm made use of
direct sales (PG18). The main costs of the firms were product recovery
and processing, design, production, sales and distribution logistics.

6. The minimum practical guidelines for recycling,
collaborative and scalable business models

In final evaluation phase of the study, we evaluated the minimum
practical guidelines for RBMs that are also collaborative and scalable
(Section 5) with the principles developed from theory (Section 4). We
observed six practical guidelines that were consistent throughout the
cases (See Table 4 for an overview of the minimum practical guidelines).

First, we observed that a reoccurring practical guideline throughout
the RBMs is to Develop a product that is functional and beautiful next to
sustainable (PG1). Indeed, studies suggest that RBMs should have simple
value propositions for customers, based on the previous user knowledge
(Stampfl et al., 2013), and have a good fit with the problem that the
customer is facing (Baldassarre et al., 2017). Customers are unwilling to
sacrifice function (Franco, 2017), suggesting that RBMs should have
value propositions for the environment and consumers (Boons and
Liideke-Freund, 2013).

Second, we observed that a reoccurring practical guideline
throughout the RBMs is to Develop the products to fit within existing
product categories (PG2). Indeed, a principle (S6) for scaling BMs is that
there is a fit between the problem and the solution (Baldassarre et al.,
2017) and is simple to match the user’s previous knowledge (Stampfl
et al., 2013). The consumer’s knowledge of a product determines the
risks and the quality that the consumer perceives in that product
(Hamzaoui-Essoussi and Linton, 2014). When consumers experience
uncertainty regarding recycled products, they are less willing to make a
purchase decision (Calvo-Porral and Lévy-Mangin, 2020). A strategy to
improve the purchasing intention of products is to position them in
existing product categories that are familiar to the consumers (Johnson
and Russo, 1984).

Third, we observed that a reoccurring practical guideline throughout
the RBM:s is to Provide a take-back service for your customers by collecting
the end-of-life product (PG4). The motivation for offering take-back ser-
vices is related to the control over the efficiency, predictability, and
consistency inflows of material (Principle R1). The core thesis of

Table 4

Evaluation of the minimum practical guidelines against the principles.
Practical guidelines Principles
PGl  Develop a product that is S6  Adequate problem-solution fit

functional and beautiful next to and simple solutions that match
the users’ previous knowledge
Adequate problem-solution fit
and simple solutions that match
the users’ previous knowledge
Take-back systems that guarantee
efficient, predictable, and
consistent inflow of materials

sustainable
PG2  Develop the product to fit within ~ S6
existing product categories

PG4  Provide a take-back service for R1
your customers by collecting the
end-of-life product

PG7  Use the waste of a customer R4
directly in the product for that
respective customer

Consumers have correct
perceptions of products made
with recycled materials

PG8  Make the recycled component R4  Consumers have correct
visible perceptions of products made
with recycled materials
PG9  Work with collaboration C3  Partners have aligned

partners with whom you have
similar ideas/outlooks on
sustainability

expectations of value outcomes
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recycling is giving used materials a new life by substituting the used
materials for virgin materials (Geissdoerfer et al., 2017a). Hence, closing
the loop and recouping back used materials is vital for RBMs. By offering
a take-back service for the customers, firms have direct access to the
resource inputs. They can eliminate any unnecessary steps in the value
chain to recover these resources, thus increasing the efficiency of ma-
terial inflows. Also, using the recovered materials directly in the prod-
uct’s manufacturing results in consistency in inflows of resource input.
Firms know the source of these resource input. This knowledge improves
the predictability of the influx of materials enabling firms to match the
supply of resource inputs with the demand of these inputs.

Fourth, we observed that a reoccurring practical guideline
throughout the RBMs is to Use the waste of a customer directly in the
product for that respective customer (PG7). There are two main reasons for
this guideline. As discussed previously, the demand and supply for
resource inputs can be better predicted and coordinated. Also, con-
sumers often perceive sustainable products as less quality than products
made with virgin materials. However, recycled products do not neces-
sarily have less quality (Kraaijenhagen et al., 2016), and thus manu-
facturers should provide customers with adequate information about
recycled products and their characteristics (Calvo-Porral and
Lévy-Mangin, 2020) to change consumers’ perceptions of recycled
products (Principle R4). Making the consequences of the sustainable
behavior of customers more tangible makes it easier for them to un-
derstand sustainability (Trudel, 2018). Indeed, tangibility is one of the
determinant factors of sustainable behaviors (White et al., 2019).
Therefore, by using the waste material of the customer directly in the
product for that respective customers, the tangibility of the conse-
quences of the consumer’s behavior becomes clearer promoting pur-
chasing of the product.

Fifth, to correct consumers’ perceptions regarding the quality of
products made with recycled materials, we observed that another
reoccurring practical guideline throughout the RBMs is to Make the
recycled component visible (PG8). The adage ‘A Picture is Worth A
Thousand Words’ suggest that visual images can influence individuals’
perceptions. For example, Xue and Muralidharan (2015) found that
green visuals increase the positive assessments of environmental claims.
Di et al. (2014) found that visual images increase buyers’ attention,
trust, and conversion rate. Therefore, we suggest that making the
recycled components within a product visible to the customers, these
images can influence reinforce the positive effects of using waste ma-
terials of customers directly into the products for that respective
customer.

Finally, we observed that a reoccurring practical guideline
throughout the RBMs is to Work with collaboration partners with whom
you have similar ideas/outlooks on sustainability (PG9). The motivation for
this guideline is to align the expectations of the value outcomes (Dahan
et al., 2010; Oskam et al., 2020; Rohrbeck et al., 2013). Values are
desired beliefs and attitudes (Breuer and Liideke-Freund, 2017), and
individuals’ values influence their normative behavior (Roccas and
Sagiv, 2010). In other words, values influence an individual’s expecta-
tions. Therefore, working with partners with similar ideas on sustain-
ability influences the alignment of expectations between the partners.

7. Discussion and contribution

This study aimed to research the minimum practical guidelines for
RBMs that are also collaborative and scalable. Developing RBMs is
challenging as organizations need to take into account multiple princi-
ples imposed by the recycling, collaborative, and scalability dimensions
of these business models. These principles are often general and not
actionable by practitioners leading to failure when the RBMs are
implemented (Tukker, 2015), and from those that do succeed, many
never scale and reach intended impact (Schaltegger et al., 2016).

We used a design science approach to arrive at insights that apply to
practitioners. The research-through-design approach seeks to address
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this gap by developing practical guidelines that practitioners can use
when designing solutions (Baldassarre et al., 2017; Romme and Reymen,
2018). Our findings show that by combining insights from literature and
interviews with experts an extensive list of guiding principles was
derived for RBMs. By field-testing these principles in interaction with
practitioners it was possible to reduce this list to a limited set of practical
guidelines for practitioners to use when developing RBMs, while
grounding the solution by building upon relevant literature. In this
design science approach, we took as researchers the perspective of a
player to develop an effective solution to a class of field problems
(Hevner et al., 2004; van Aken and Romme, 2012), i.e. developing viable
and scalable RBMs. It shows that design science research can help to
translate theoretical insights into practical solutions for practice.

We make two contributions to the literature of RBMs. First, the
minimum practical guidelines for RBMs can be linked to three recycling
and two scaling principles, but to only one collaboration principle. The
literature views collaboration as vital for establishing RBMs (Jia et al.,
2020). For example, Christensen (2021) suggest that collaboration be-
tween municipalities and government-owned waste management com-
panies is a driver for change. Jia et al. (2020) suggest that problems with
recycling programs is due to lack of collaboration between government,
retailers, and suppliers. Siderius and Poldner (2021) suggest that within
sector collaboration is necessary to reduce rebound effects. Indeed, a
systematic review of the literature found that “collaborating with value
creation business networks are frequently mentioned conditions for the
development and successful realization of CBMs” (Hofmann, 2019,
p-369). However, studies also found that firms engaging in recycling are
also slow to enter into these collaborations as firms lack the foundational
trust between partners and the process to start and build trust is
time-consuming (Guldmann and Huulgaard, 2020). Therefore, we
advance the thought that a minimum practical guideline for RBMs is
collaboration when the activities are across multiple sectors. However,
collaboration is not a sine que non within a single sector. Firms can also
choose vertical integration as strategies to cope with the challenges of
collaboration in RBMs. In particular, vertical integration is viewed as a
strategy to develop demand for a recycled product (Van Raak and
Loorbach, 2014) and to guarantee the consistency of quality of the
inflow of materials (Beulque and Aggeri, 2016).

We also contribute to the debate regarding lease constructs as a
mechanism to take back resources. As suggested, a recurring practical
guideline for RBMs that is also scalable is the guarantee of predictable,
consistent, efficient, and quality resource inflows (Singh and Ordonez,
2016). However, this endeavor is challenging (Franco, 2017) and not yet
proven (Sung, 2015). Studies indicate that service systems, which
include product take back (Product Service Systems- PPS), is ideal since
the firm delivers usage and retains ownership over the products (Bocken
et al., 2014). However, recent studies show that the lease construct
provides additional benefits only under specific conditions, e.g., when
products have high use impact but low durability (Agrawal et al., 2012).

Furthermore, lease constructs are problematic since consumers are
constraint in how they can make use of the product (Tukker, 2015). We
contribute to this debate by suggesting that the lease construct as a
take-back system inhibits the scalability of the BM as well. We suggest
that PPS is heavy on the pre-investments (i.e., the inventory should
pre-financed by the company), and the recoupment of the investments is
stretched over a more extended period. Therefore, there is a long lead
time to make a return on the invested assets (ROA)." This lead time is
especially worrisome for smaller companies. If a firm leases its inventory
instead of selling it, ceteris paribus, the return on the assets will decrease.
Under these conditions, a firm requires more cash to fund its growth.

4 The ROA shows the efficiency of the company with regards to the firm using
its assets. It is calculated by dividing the income by the total assets. Inventory
forms part of the current assets, i.e., assets that can be easily transferred into
cash (for example, by selling the assets).
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Because the cash is not generated internally, these firms rely on external
financing. However, investment institutions are reluctant to invest in
these circular companies (Fischer and Pascucci, 2017). Hence, the
scalability of the firm is hampered when the firm uses a lease construct.

The design-science approach of this study has some limitations. First,
further research is necessary to study the applicability of the practical
guidelines in other contexts as we focused solely on business-to-business
markets and the upcycling of waste textile fibers to create biocomposite
products in the Netherlands. Field-testing the extensive set of guiding
principles for developing RBMs with other materials may present
additional practical guidelines. Second, additional testing of the prac-
tical guidelines with third parties can improve the objectivity and extend
the applicability of the results (Aken, 2004). Finally, the RBMs that we
have designed have not been implemented. Studies suggest that business
models proceed through a reiterative process of design and imple-
mentation, and the final version of the RBM differentiates from the
initial one (Geissdoerfer, Savaget and Evans, 2017b) and may present
additional sets of practical guidelines.

8. Conclusion

As our societies face many sustainability problems, advancing to a
circular economy and closing resource loops through recycling is a
suitable solution. Through there is a plurality in studies advancing
principles for RBMs, due to the theoretical nature of these studies, the
principles are difficult to put in action by practitioners. In this study, we
developed practical guidelines that are minimally required for the suc-
cesses of RBMs. It is our hope that with these practical guidelines, we can
take closer steps to solve the sustainability problems of today.
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