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a b s t r a c t

Society has been operating in a linear way which implies rapid waste generation. Previous research has
shown business models able to reclaim products at end-of-use are currently poorly developed and
implemented. A shift should be made to Circular Business Models (CBM) that focus on the re-use and
recycling of materials. However, little is known about consumers’ acceptance and willingness to
participate in CBMs. The present study aims to enrich the existing research on CBM consumer acceptance
which currently lacks generalisable quantitative insights on preferential CBM design. The consumer
intention to participate in three types of CBMs (take-back management, product lease and pay-per-use)
is analysed emphasising three key characteristics: ownership, responsibility and payment structure. We
use an established consumer behaviour theory, the Theory of Planned Behaviour and extend it with two
main factors (environmental attitude and habits) in order to make it apt for analysing consumer pref-
erences regarding environmental decision-making. Results show consumers’ clear preference for take-
back management models over leasing or pay-per-use models. In particular, habits and consumer
opinion regarding payment structures are revealed to have a large influence on consumer intention to
participate in CBMs. Altered payment structures in leasing and pay-per use seem a crucial reason for
lower acceptance. Ownership on the other hand had a marginal influence, which was not expected based
on CBM literature. This suggests that institutionalised consumer habits have to be acknowledged and
alternative characteristics have to be introduced gradually to reform habits. The results can serve as
guidance for companies in their design and implementation of circular strategies to reclaim products
after use. Future research should aim to more deeply understand the relation between consumers
acceptance and the responsibility and payment structure characteristics of CBMs.

© 2020 Elsevier Ltd. All rights reserved.
1. Introduction

Over the past centuries, production and consumption in society
have mainly operated in a linear way. We make products, we use
them, and afterwards we throw them away (Ellen MacArthur
Foundation, 2015; Ghisellini et al., 2016). As valuable material is
currently being wasted in such linear system, the take-back of old
products or components for re-use and recycling might yield
tremendous economic and environmental benefits (Lu et al., 2015).
Scholars argue that for reversing trends towards waste accumula-
tion and resource scarcity, a shift should be made to an economy
that is more circular (Ellen MacArthur Foundation, 2015; Ghisellini
et al., 2016).

The ‘Circular Economy’ is an industrial system that replaces the
.reike@uu.nl (D. Reike), s.o.
oon).
‘end-of-life’ notion engrained in linear economies with “reducing,
alternatively reusing, recycling and recovering materials in pro-
duction/distribution and consumption processes, with the aim to
accomplish sustainable development […] to the benefit of current
and future generations” (Kirchherr et al., 2017, p. 4). Businesses
have to re-design their existing linear business models into circular
business models (CBMs) in order to build such an alternative logic
into production cycles. In CBMs the take-back of old products is of
essence to ensure product recycling and preventing their disposal
(Ellen MacArthur Foundation, 2013; Ellen MacArthur Foundation,
2015; Lewandowski, 2016; Ghisellini et al., 2016).

Recent studies discuss the development of CBMs and the po-
tential effects on the way businesses create value for companies
and customers. The consumer attitude towards these changes,
however, remains a critically underexposed aspect (Ghisellini et al.,
2016; Planing, 2018). Kirchherr et al. (2017) noticed a general
research gap in addressing the consumer perspective towards the
Circular Economy. This supports Borrello et al. (2017, p. 1) in their
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statement that “little is known about consumers’ willingness to
participate in a Circular Economy”. Catulli et al. (2017) more spe-
cifically state that consumer acceptance of CBMs is heavily under
researched, and Ramani et al. (2010) highlight the demand for
research on the attitudes and the motivation of consumers to
participate in CBMs.

The research gap resonates with the fact that existing studies
discuss the redesign of business models (BMs) mainly from a
corporate perspective, treating the consumers rather as passive
agents. From a practical point of view, this is problematic, as un-
derstanding the demand-side and users of innovation is essential in
new products, services and business models to become successful
(Von Hippel, 2005). Neglecting consumer preferences and behav-
iour can easily result in the creation of suboptimal or incomplete
business models which are unable to grasp the full potential of a
Circular Economy (Thøgersen, 1995; Rexfelt & Hiort af Orn€as, 2009;
Lewandowski, 2016; Planing, 2018; Kirchherr et al., 2017).

To study the consumer perspective in CBMs we employ the
Theory of Planned Behaviour (TPB) proposed by Ajzen (1985). TPB
is a widely used and recognised behavioural framework (Ajzen,
2011; Sniehotta et al., 2014). However, as Bamberg and M€oser
(2007) outlined, the TPB has limits in the assessment of
environmental-related behaviour. This article addresses the
research gap related to the consumer perspective on the Circular
Economy by applying the TPB and extending it to make the model
suitable for analysing environmental-related decision making. The
present study aims to enrich the existing literature on consumer
acceptance of CBMs which lacks generalisable quantitative insights
on preferential CBM design. The study specifically investigates the
three proposed key dimensions of CBMs: product ownership,
product responsibility and payment structure, and analyses to what
extent the design of these three key aspects affects consumer
intention to participate in the CBMs.

The research first describes changes in CBMs compared to reg-
ular business models, to draw attention to the changes in product
ownership, product responsibility and payment structure and how
these dimensions affect the consumer. Three different CBMs are
studied: the take-back system, the leasemodel and the pay-per-use
model. The consumer preferences for these business models are
investigated in the context of the electronics sector and are applied
to the case study of Canon Europe, a multi-national producer and
retailer of electronic devices ranging from cameras to printers.
According to Awasthi et al. (2018), this sector has particular stakes
in finding suitable CBMs, as e-waste has become a global problem,
especially due to depositing used electronic products in low-
income countries where valuable materials have long been
retained through informal and hazardous recycling practices (Reike
et al., 2018).

2. Theoretical framework

2.1. Circular business models

According to Osterwalder and Pigneur (2010) a business model
“describes the rationale of how an organisation creates, delivers
and captures value” (Osterwalder and Pigneur, 2010, p. 14).
Osterwalder and Pigneur (2010) developed awidely applied tool for
depicting and analysing BMs: The Business Model Canvas (BMC).
The BMC disentangles and displays nine core elements comprised
in traditional business models: What value a company aims to
create (value proposition); for whom is this value created
(customer segment); how is this value delivered to the customer
(channels); which resources (key resources) and partners (key
partners) are needed in order to create this value; what activities
have to be executed to create this value (key activities); the kind of
relationships a company aims to establish with its customers
(customer relationships); the costs linked to the creation of the
product or service value (cost structure) and how this value is
capitalised (revenue stream). The BMC enables breaking down
these complexities of BMs into single elements and is therefore
known for its ease of use and is widely recognised (Lüdeke-Freund,
2010; Barquet et al., 2013).

As far as current research shows, all the basic elements of a
regular BMmatch those of sustainable businessmodels and circular
business models. The conceptualization of the different building
blocks, however, seems to vary significantly in Sustainable Business
Models and CBMs (Lewandowski, 2016) - what constitutes value is
extended in line with the principles of sustainability. Next to ful-
filling a customer need and creating economic value for society, the
value proposition is extended with the creation of environmental
and social value for customers, stakeholders and future genera-
tions. Consequently, the extended value proposition design gets
embedded in the modes of value creation, capture and delivery
underlying the business operations (Ellen MacArthur Foundation,
2015; Lewandowski, 2016). Bocken et al. (2014) argue that such
extended value propositions allow for innovation which creates
durable competitive advantage for companies. A CBM is a particular
type of Sustainable Business Model which tends to focus on the
environmental and economic dimensions of sustainable value
creation even though it can include social aspects (Murray et al.,
2017; Geissdoerfer et al., 2017). CBMs generally concentrate on
the preservation of resources and the circulation of products and
materials in closed loop supply chains to preserve the highest
possible value (Kirchherr et al., 2017; Reike et al., 2018). This
particular value proposition asks companies to establish reverse
flows in order to retain products andmaterials from consumers and
end-of-life processors in the supply chains. In this point, CBMs
stand in sharp contrast to linear BMs where a unidirectional flow of
products and materials predominates.

Not only the flow of products and goods, but also relationships
are fundamentally altered. For example, a CBM might provide ac-
cess to a product as a service, instead of transferring ownership, to
deliver the same value. The consumer can use the product over
time while companies control the take-back (Tukker, 2004; Bocken
et al., 2014; Lewandowski, 2016).

Such business models wherein extended services are offered to
consumers for enabling closed-loop supply chains are called cir-
cular Product-Service Systems or service-oriented CBMs (Michelini
et al., 2017), and represent a specific sub-class of CBMs. Tukker
(2015) distinguishes three types of PSS: Product-oriented, Use-
oriented, and Result-oriented services.

A closer analysis across these three different types, prior to the
current research, revealed that three characteristics of BMs can be
identified to experience fundamental reconfiguration in circular
PSS which are not directly captured in existing BMC: The product
ownership, the product responsibilities, and the product payment
structure. These can be viewed as missing distinctions within the
design of BMC tailored to analyse CBMs. Accordingly, as proposed in
this study, different ownership and responsibility structures are
viewed as features of the extended value proposition. Additionally,
an altered payment structure, grouped under the revenue stream in
the BMC, alters significantly over CBM configurations. Currently,
BMC tailored to create or analyse CBMs lack these more fine-
grained distinctions.

Bocken et al. (2014), in their article on a taxonomy of CBMs,
mentions three examples of more specific service-oriented CBMs.
The first is termed ‘take-back management’ which is still largely
oriented towards maximising sales like Tukker’s category of
product-oriented PSS. The lease model is use-oriented as stated by
Tukker (2004), and the pay per use is a result-oriented business



Table 1
Key characteristics ownership, responsibility and payment structure in three service-oriented CBMs. This table results from extensive research on circular business models
according to the nine BMC elements, prior to the current research.

Business model Ownership Responsibility Payment structure

Take-back management Reobtained by
company through
the use of collection
points and
returning fees

Consumer is responsible for the
functionality of the product

One-time transaction in which ownership is sold

Product lease At company during
entire life cycle

Company is responsible for the
functionality of the product

Structured monthly over-time payment

Pay-per-use At company during
entire life cycle

Consumer is completely
unburdened and can always
make use of the service

Consumer pays each time the product or service is used

R. Elzinga et al. / Journal of Cleaner Production 254 (2020) 119988 3
model focused on temporal access. Table 1 relates the three specific
service oriented CBMs mentioned by Bocken et al. (2014) to
Tukker’s (2004) more comprehensive work on altered structures
and responsibilities between the producers and consumers in cir-
cular and resource efficient BMs.1

As a first characteristic, ownership of the product is assumed to
vary as a value proposition characteristic over these three different
service-oriented CBMs consumers (Tukker, 2004; Bocken et al.,
2014; Lewandowski, 2016). A distinction can be made between
ownership during and after use. The first identified model, take-
back management (TBM), resembles linear BMs wherein owner-
ship is transferred from producer to consumer at the moment of
purchase and retained by the consumer during use. Some con-
sumers value ownership more than access to the functionality of a
product, in particular with luxury goods functioning as status
symbols such as cars (Gatersleben, 2011). It can be argued that
purchasing permanent ownership and thereby full control of use
and after-use is an integral part of the value proposition in certain
BMs (Table 1). However, unlike in linear BMs, this service-oriented
CBM asks the consumer to give up after-use ownership and to
participate in take-back schemes. This requires the company or its
partners to provide incentives to the consumer, effectively enabling
them to reobtain ownership at end-of-use. It is noteworthy that,
gathering and processing of the product after-use can be performed
by potentially any party with or without link to the regular supply
chain. The two other CBMs types, product lease and pay-per-use
sell services which give consumers access to the product but
wherein ownership is retained by the provider during use and
after-use. Reuse and recycling are more easily accomplished in
these two CBMs, as producers easily keep track and ownership of all
products in a CBM where access to the product for the consumer is
entangled with the services offered by the producer such as repair
and maintenance (Guide et al., 2003).

The second characteristic, responsibility, shows varying config-
urations over the three identified CBMs (Table 1). In the TBM,
customers are fully responsible for the product and bear repair and
maintenance cost similar to a traditional BM. Within the lease
model, responsibility shifts to the service provider. Herewith,
companies unburden customers by offering support with repair
and maintenance and provide necessities. Pay-per-use fully un-
burdens customers, as it provides a complete service in which a
result is guaranteed (Barquet et al., 2013). Alongside, companies
sometimes provide preventive maintenance ensuring continuous
1 Table 1 links theoretical elements of PSS proposed by Tukker to three specific
service-oriented CBMs proposed by Bocken et al. (2014). Rather than drawing these
links merely based on assumptions in the literature, the authors’ conducted prior
analysis focussing on the changes in the nine BMC elements, when addressing
CBMs, as background for creating the matrix. This data remains available upon
request.
product performance. Tukker (2015) claimed that the shift in re-
sponsibility, causing repair costs to be incurred by the provider of
the product and services, leads to an adapted focus of product
designers within the value chain on durability, longevity and
quality of products as to minimize costs and maximize benefits
from offering the services.

As part of the revenue streams, the payment structure is
fundamentally altered within most service-oriented CBMs devi-
ating from a typical one-off product for payment transaction. TBM
compares to classic BMs in design in which a single transaction is
common practice. The Lease model typically makes use of a
structured payment method based on instalments paid over-time.
When shifting to more circular BMs, a monthly payment becomes
more likely. Customers pay a monthly fee to gain access to a
product or a delivered service, or, as in the pay-per-use models,
every time the service or product is used (Barquet et al., 2013). The
pay-per-use model asks for the most fundamental shift in re-
lationships as charges apply to the consumer exclusively for access
to the product during use. At the same time, this allows for the
creation of charging schemes tailored exactly to customer needs
thereby eliminating any unnecessary idle cost for the consumer.

2.2. Theory of Planned Behaviour

It has been acknowledged that consumers tend to base their
choice hardly on rational motives but tend to rely on more
emotional and subjective beliefs and attitudes towards a product in
the decision-making process (Fishbein and Ajzen, 2010). Beliefs,
habits, knowledge and social norms were pointed to be core
influencers of attitude (Thøgersen, 1995; Fishbein and Ajzen, 2010).

The Theory of Planned Behaviour is a behavioural framework
dealing with beliefs, attitudes and intention (TPB; Fig. 1) (Ajzen,
1985). The TPB was developed by Ajzen (1985) and has earned a
distinct reputation compared to other behavioural frameworks
through extensive application over the last three decades (Ajzen,
2011; Sniehotta et al., 2014). The TPB was derived from the The-
ory of Reasoned Action (TRA) developed by Fishbein and Ajzen
(1975) and is most commonly used in health-related behavioural
research (Sniehotta et al., 2014). We propose to apply the TPB to
explore CBM characteristics in a consumer context, as the theory
acknowledges the importance of both intentions and attitudes
influencing exposed consumer behaviour.

In the framework proposed by Ajzen (1985), illustrated in Fig. 1,
the outcome variable ‘behaviour’ is directly influenced by the ‘will
to perform a behaviour’, intention, which is supported by previous
research (Sheeran, 2002; Webb and Sheeran, 2006). However, the
TPB is criticised for not including habits and past behaviour (Ajzen,
2011). For example, Kl€ockner (2013) states the TPB to have no
predictive value over repeated behaviour, especially in the context
of environmental related decision making. In addition, in a meta-



Fig. 1. Extended version of the Theory of Planned Behaviour. Learning and habits, together with Environmental Attitude, have been included to make the TPB more suited to
research behaviour related to environmental impact. Factors illustrated in different shades of blue, represent the original TPB framework. The feedback of behaviour on Habit
through Learning, inspired by Thøgersen (1995) and measured by past behaviour and wish to maintain Habit, is shown in green. Environmental Attitude, in orange, is included as an
additional estimate of intention. Formulas to calculate the Subjective Norm, Perceived Behavioural Control, Attitude Towards Behaviour and Environmental Attitude are listed above
the corresponding factor.
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analysis of Gardner et al. (2011), habit strength was assumed to
have significant effect on the prediction of behaviour. Quite a
number of researchers support the inclusion of habit as an influ-
encer of behaviour to enriching behavioural models focussing on
environmental impact (Bagozzi, 1982; Thøgersen, 1995; Stern,
2000; Hagger et al., 2002; Bamberg and M€oser, 2007). Next to
habits, Bamberg and M€oser (2007) reviewed studies which
assessed environmental related decision making and concluded
problem awareness to have a significant influence on intention.
Therefore, this research introduces two additional factors in the
original Theory of Planned Behaviour framework: habits (as an
indicator of past behaviour) and environmental attitude (Fig. 1).

As proposed by Thøgersen (1995), learning from past experience
is being included in the model through habit. A habit is defined as a
‘behaviour repeated over time’ and has shown to improve the
predictability of behaviour (Triandis, 1977; Kok and Siero, 1985;
Pieters, 1991; Verplanken and Holland, 2002), and is measured by
‘past behaviour’, but also by the ‘wish to maintain the habit’
(Harich, 2010). Harich (2010) argues thewish tomaintain old habits
might be the crux in the shift to a sustainable society. Therefore, it is
argued that the willingness to change old behaviour can affect
intention and the uptake of CBMs. In this study, habits are assessed
by the habit direction, measured by the extent to which the current
habit is in line with the envisioned behaviour, and to what extent
someone is willing to change its old habit, named habit strength
(Fig. 1).

As a second extension, environmental aspects and motives are
integrated into the TPB and addressed through the environmental
attitude (EA). EA represents a person’s motivation to act environ-
mentally friendly. In this study, it is measured as making use of the
two most dominant mentioned factors by Bamberg and M€oser
(2007), namely problem awareness and feelings of guilt. More
concretely, environmental attitude is described as consumers
awareness over current environmental issues and their feelings of
guilt over the human caused nature of these issues. This relates less
to consumers’ actual access and level of information on environ-
mental problems, but to the extent to which consumers believe to
be aware of the environmental problems (Bagozzi and Dabholkar,
1994) (Fig. 1). The TPB originally includes environmental consid-
erations through subjective norm, but this is criticised by
Thøgersen (1995). Studies investigation environmental awareness,
resulted in wide varying results among the research population,
which makes SN an unstable and unreliable predictor for envi-
ronmental norms (Thøgersen, 1995). Moreover, concerns have been
formulated by Ajzen (2011) about linking new factors to already
existing predictors of intention, as it might hamper the predictive
value of the linked factor. Ajzen (2006, 2011) also stated that
additional factors can be included in the TPB, as long as they do not
build on already set beliefs but can be measured as independent
estimates of intention. Following his recommendation for
retrieving sound results with our TPB extension, environmental
attitude and habit are considered as additional factors influencing
intention, when investigating consumer behaviour related to a
Circular Economy (Fig. 1).

3. Methods

The following section explains how the identified specific CBM
features (ownership, responsibility and payment structure) and
their variation over the three CBM types can be linked to the TPB to
explore consumer preferences in CBM characteristics. The TBP as-
sumes that measuring intention provides insight into the under-
lying cognitive foundation that determines the actual behaviour in
practice. In this study, ‘intention’ represents the intention to adopt
one of the three types of CBM. Through measuring the character-
istics ownership, responsibility and payment structure linked to
intention, it is possible to measure the willingness to adopt to
service-oriented CBMs.
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3.1. Operationalisation

The key variable intention represents the ‘willingness to act’ in
Ajzen (1985) framework.Willingness to act (intention) is composed
of three different factors: Attitude towards the behaviour (ATB),
subjective norm (SN) and perceived behavioural control (PBC).

ATB is assumed to rely on the sum of the likelihood of imagined
outcomes from acting, multiplied by the score of its importance
(Fishbein and Ajzen, 2010). The numeric formula, also shown in
Fig. 1, can be displayed as Ab ¼ Ʃbiei, in which Ab is the ATB, bi is the
person’s opinion regarding the action resulting in outcome i, and ei
is the personal judgement or evaluation of outcome i. SN can be
constructed bymultiplying normative beliefs (b) of other people (j),
with a person’s desire to comply with those beliefs of person j
(SN ¼ Ʃbjmj). Likewise, PBC is calculated by the sum of all belief (l)
of a control factor (c) being present, multiplied by the power of the
factor (f) “i" to inhibit or facilitate the behaviour (PBC ¼ Ʃclfl).

Herewith, intention is a product of: all positive and negative
associations with the behaviour in question, weighted by the
evaluation of outcomes; SN which is generated by the beliefs of
other people or society, weighted with a person’s desire to comply
with those beliefs; and PBC constructed by feelings of control
(Fig. 1). PBC is often studied in the context of abdication, i.e. control
behaviours are studiedwhich prohibit someone from converting an
intention into behaviour (Fishbein and Ajzen, 2010; Ajzen, 2011).
Ajzen and others found the beliefs represented by these three
concepts provided essential information about the willingness to
perform, or abstain from performing, a specific behaviour (Fishbein
and Ajzen, 2010; Ajzen, 2011).

Congruent with the original TPB, in this study intention to
perform a specific behaviour is expected to be high when the SN
and ATB are high, and the PBC is considered low (Fig. 1). However,
as argued for in Section 2.2, two additional factors are included in
the TPB: The consumer environmental attitude (EA) and habits
(habit). Intention to participate in CBM is expected to increase with
a high EA as a positive attitudes towards the environment can be
associated with conservation and therefore indicate higher will-
ingness to adopt CBMs. EA is estimated by multiplying problem
awareness (p) of ecological problems (k) with the feelings of guilt
(f) over the ecological problem (k) (EA ¼ Ʃfkpk) (Fig. 1).

The second addition to the TPB is ‘habit’ which is measured in
habit strength and habit direction. A strong habit indicates a person
is unwilling to change it. Intention to participate or not participate
in a CBM is expected to be influenced greatly by strong habits, as
these are assumed to be deeply rooted beliefs and difficult to
change. Conversely, when habits are not long-standing and strong,
they can usually be altered more easily, and are expected to have
only a minimal effect on the intention to execute a certain behav-
iour. Habit direction indicates if the existing habits are leaning to-
wards or against the intended behaviour and questions were
conceptualised or formulated to stimulate the adjustment to the
envisioned behaviour accompanying the CBM characteristic. The
influence of habit (Ʃshdh) has been measured as a product of
multiplying the habit’s strength (sh) with the habit direction (dh).

In this study, the above described measurements were used to
map consumer attitude, social norms, control factors, habits and
environmental awareness regarding the varying CBM characteris-
tics ownership, responsibility and payment structure. Like in most
TPB research, a questionnaire was used. Questions were con-
structed to measure the influence of each variable on each of the
CBM characteristics for all three CBMs. Herewith, nine regression
models were established. Below the exact methods applied for data
collection and analysis are further outlined including a specific
example illustrating the link among the questionnaire and mea-
surement (section 3.3).
3.2. Data collection

In the first stage of this research, in line with TPB research
standards, a pilot study, with open-ended questions, was con-
ducted to identify accessible behavioural, normative, and control
beliefs, to be assessed in the main survey (Ajzen, 1991; De Leeuw
et al., 2015). Pilot respondents (N ¼ 24) were asked to list likely
outcomes, normative beliefs, and control factors that came readily
to mind, when being asked what they associate with each of the
three CBMs analysed in this study. These results were ranked ac-
cording to frequency of occurrence, to determine the respondents
most readily accessible beliefs likely to be present in the target
group. Beliefs identified in the pilot study, were used to formulate
the closed questions in the main survey and served as direct
measurements of EA, SN, ATB, PBC and intention (Ajzen, 1991). The
main survey was used to assess respondents (N ¼ 537) beliefs
concerning and intention to CBM in a quantitative fashion.

3.3. Questionnaire

In order to formulate questions, a 7-point bipolar scale was
applied as previous research has shown a scale of this size is most
suitable in TPB-related research (Ajzen, 2015). Table 2 provides
example questions within the CBM Take-Back Management. The
characteristic ownership was taken as an example to clarify the
measurement.

As shown in section 3.1, the measurement for ATB is obtained by
multiplying the imagined outcomes by the score of its importance
(Ab ¼ Ʃbiei) (Fig. 1). To illustrate, if a respondent agrees with the
first statement in Table 2 (“I think it’s good that cartridges were to
be collected after use”) and does not perceive handing in a cartridge
to take a lot of effort, he or she would provide high scores on both
questions, for example “6". By use of the formula listed above, ATB
would score 36 (6*6) out of the maximum 49 (7*7). As the will-
ingness to participate in CBMs is measured through intention as a
single parameter, scores can only vary between 1 and 7.

3.4. Sample size and research population

A particular interesting sector to study consumer acceptance of
CBMs is the electronics industry. The production and consumption
of electronic products and services has a high environmental
impact which occurs in the use phase. Insights into CBMs are
relevant for companies in this sector, as these are increasingly held
accountable for impacts over the entire lifecycle of products rather
than production and end-of use impacts. This research focuses on
Canon Europe as a case study and specifically on the
Dutchbusiness-to-consumer (B2C) printer imagingmarket. Printers
are a good example of products with high impacts in the use phase.
With the support of Canon, we were able to access their extensive
database of registered consumers which results in a research
population of almost 1 million registered contacts linked to printer
solutions in the Netherlands alone. With such a research popula-
tion and an adopted error margin of 5 percent, at least 400 re-
sponses are required (Bryman, 2015). This research surpasses this
threshold with a total of 537 responses (n ¼ 537). Next to that, we
also identified the candidates for the pilot survey through the
Canon database. To summarise, both questionnaires were sent to
registered contacts from the Canon database and the questions
addressed the Dutch B2C printer imaging market.

3.5. Analysis

The data from the questionnaire was subdivided into three
different groups corresponding to the three different types of CBMs.



Table 2
Selection of questions, with linked parameters from the Theory of Planned Behaviour framework and their according measurements, asked to measure the ownership
characteristic and intention over the Take-Back Management model.

Variables Indicators Question

ATB Imagined Outcomes (bi) I think it’s good that cartridges were to be collected after use
Disagree: _1_:_2_:_3_:_4_:_5_:_6_:_7_: Agree

Evaluation of outcomes (ei) I would take the effort to hand in my cartridge, after use, at a local collection point
Most probably not: _1_:_2_:_3_:_4_:_5_:_6_:_7_: Probably not

SN Normative belief of society (bj) I think others would hand in their cartridges
Disagree: _1_:_2_:_3_:_4_:_5_:_6_:_7_: Agree

Motivation to comply with society (mj) If others would hand in their cartridge after use, I would do so too.
Probably not: _1_:_2_:_3_:_4_:_5_:_6_:_7_: Most probably

PBC Sense of control factor being present (ci) I think it will take … effort to hand in my cartridge
Little: _1_:_2_:_3_:_4_:_5_:_6_:_7_: A lot of

Power of control factor (pi) The amount of effort it will take to hand in my cartridge will … influence
my willingness to hand in my cartridge
Not at all: _1_:_2_:_3_:_4_:_5_:_6_:_7_: Strongly

Intention Intention to participate in TBM I would take part in a model in which I, after use, hand over ownership
of the product for a compensation
Probably not: _1_:_2_:_3_:_4_:_5_:_6_:_7_: Most probably
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For each group, the median was listed, as it copes better with
outliers and skewed data. Then, correlations to intention were
tested. These correlations were created by the use of multiple re-
gressions. With the Beta-coefficients obtained from the multiple
regression, the relative contribution to intention of the factors ATB,
SN PBC, EA and habit were measured. By making use of multiple
regression, models with the aim of predicting intention were con-
structed. Hereby, it can be evaluated which CBM is favoured by the
consumer and which factor, within which business model charac-
teristics, explains most of the observed variance in intentions.

4. Results

Section 4 displays and discusses the obtained results from the
multiple regression models.

First, Table 3 grants an overview of the results of all regression
models which is followed by descriptive results and tables for each
of the three measured CBM types.

4.1. Take-back management

Looking at TBM, the first out of three studied CBM types, con-
sumers’ willingness or intention to adopt this CBM is remarkably
high (Mdn ¼ 7 on a 7-point scale) (Table 4). The habit parameters
linked to the current responsibility distribution and payment form
influence intention five times as much as the other parameters in
the model (SCBeta ¼ 0.56; SCBeta ¼ 0.52) (Table 3). This could be
explained by the way responsibility and payment structure are
designed within the take-back management model, as they
resemble the design of established linear business models and
therefore correspondwith the habits in place. The large influence of
habits, which are shaped and focussed on past and current
behaviour, can be linked to the comparable design of the take-back
management model (Verplanken and Holland, 2002).

The attitude towards the envisioned behaviour of the consumer,
concerning ownership and responsibility, seem to influence
intention the least is this model (Table 3). However, the opinion of
the consumer towards handing over product ownership after use
(OWN-ATB) scores high (Mdn ¼ 49 on a 49-point scale) (Table 4),
meaning consumers would like to hand in their used products.
Therefore, this factor still has profound impact on the observed
intention. In TBMs, ownership is the only characteristic in this CBM
that is fundamentally different from linear BMs. The highmeasured
score on attitude towards ownership can be explained by or linked to
the high score on environmental attitude, as the shift of ownership
could easily be perceived as recycling. Based on the result, it can be
proposed that the environmental concern of the consumer fosters the
consumers’ attitude of relinquishing product ownership (OWN-
ATB). The link between these parameters is also visible in the data,
as the two variables significantly correlate (Table 4).

As expected, possible struggles related to handing over product
ownership (OWN-PBC) negatively influences intention, but due to its
low median score and influence, we conclude that this parameter
did not have a profound impact on intention in this study (Table 3;
Table 4).Altogether, the results suggest that consumers base their
decision to participate or to abstain from participation in the take-
back management model on their attitude concerning the foreseen
struggles linked to handing in products after use, attitude over being
responsible for products themselves, environmental attitude, and most
strongly by their habits concerning payment form and responsibility
distribution (Intention ¼ 0.084*(RES-ATB) þ 0.086*(OWN-
ATB) þ 0.11*(EA) e 0.11*(OWN-PBC) þ 0.56*(RES-Habit) þ 0.52*(PS-
Habit)) (Table 3). At the same time, the TBM-model only accounts for
16.7 percent of the observed variance, which, according to Cohen’s
(1988) work, makes it a weak model.

4.2. Product lease

Only three variables have a significant influence on the model
describing consumers’ willingness (intention) to engage in the
Lease type CBM. Yet following Cohen’s (1988) threshold on pre-
dictive power, these three variables together form a strong pre-
dictivemodel by representing 27.3 percent of the observed variance
(Table 3).

Remarkable is the significant drop in intention (Mdn ¼ 1)
compared to the first CBM type (TBM) and the strong influence of
the payment structure parameters in this model. As listed in
Table 5, scores concerning consumer opinion regarding paying per
month (PS-ATB) (Mdn ¼ 4) and consumers familiarity with paying a
month (PS-Habit) (Mdn ¼ 7) are very low. At the same time, the
struggle associated with paying per month (PS-PBC) is quite high
(Mdn ¼ 28), meaning the majority of the respondents expects to
encounter negativities while paying per month. Furthermore, the
factors consumer opinion regarding paying per month (PS-ATB)
(Mdn¼ 4) and consumers familiarity with paying a month (PS-Habit)
(Mdn ¼ 7) hamper intention to participate in Lease. The negative
influence of habits related to concerning paying per month (PS-Habit)
could be expected as habits are formed to the current market
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design and do not suit a monthly payment structure. The low score
measured, however, is mostly arising from the direction of the
habit, not its strength.

Herewith, it could be argued these habits can be changed, once
the consumers opinion is in favour of a monthly payment structure.
On the other hand, inspecting the low score observed from con-
sumers opinion about paying a month (PS-ATB), it could be ques-
tioned if consumers are willing to shift to an alternative payment
structure at all (Table 5). According to Ouellette and Wood (1998),
innovative intentions can be successfully transformed to new
habits, once they result in a pleasant behaviour repeated over time.
However, consumers perceive no advantages but rather disadvan-
tages from the new monthly payment and is therefore unlikely to
facilitate a behavioural shift. Therefore, it could be stated the low
scores for consumer attitude regarding paying per month (PS-ATB)
and habit direction regarding paying per month (PS-Habit) have a
strong negative influence on present and future intention towards
the Lease model.

The third and final parameter influencing Intention in this
model is the consumers opinion over product responsibility (RES-
ATB) (Table 3). In the Lease model, responsibility shifts from the
consumer towards the producer (Fig. 1). Reflecting on Table 5, this
parameter appears to be the highest significant factor, which has a
positive influence on intention. This result indicates the wish of the
consumers for unburdening of inconveniences, which could be
realised through shifting product responsibility to the product and
service providers (Lewandowski, 2016). However, the prospect of
unburdening consumers, in the present analysis, cannot balance
the negative influence of the payment structure parameters. Alto-
gether intention still scores remarkably low (Mdn ¼ 1).

Overall, intention towards the Lease CBM is determined by the
consumers opinion over the monthly payment structure and the
outsourcing of product responsibility, together with consumers famil-
iarity to monthly payment structures (Table 3) (Intention¼ 0.287*(PS-
ATB) þ 0.273*(RES-ATB) þ 0.246*(PS-Habit)).

4.3. Pay-per-print

In the third CBM type, Pay-per-use or ‘Pay-per-print’ , the
intention is measured to be low (Mdn ¼ 1 on a 7-point scale). The
most dominant parameter in this CBM is consumer attitude towards
paying per use (PS-ATB), with an influence five times as strong as all
other measured variables (Table 3). The consumers opinion con-
cerning the new payment forms is once more the most negative
factor in themodel (Table 3; Table 6). This reaffirms the results from
the Lease type PSS in Table 5 of consumers being sceptic towards
new forms of payment. The low score (Mdn ¼ 4) and strong in-
fluence in the model (SCBeta ¼ 0.564) of consumers opinion con-
cerning the new payment structures indicate that the low intention
towards the pay-per-print model (Mdn ¼ 1) is mostly explained by
this parameter. Similarly, as in the Lease model, consumers attitude
towards responsibility (RES-ATB) can be viewed as a counteracting
factor making a positive, but moderately strong, contribution to the
outcome of the model.

Furthermore, scores for habits concerning the payment structure
are low, as consumers are not used to such payment structures.
Habits regarding ownership, or if consumers are used to hand-in
products after use, is the last factor in this model. Although its
contribution is limited, its influence on intention is positive. The
presence of this parameter indicates the link between the take-
back of old product is, from a consumer perspective, more
strongly present in Pay-per-Use BM than in Lease models (Table 3).

Comprehensively, intention towards the pay-per-print Circular
Business Model is most strongly influenced or determined by the
consumers opinion concerning paying per print but also affected the



Table 4
Table shows descriptive statistics of the Take-back model. Listed are Median and correlations between all variables. Variables are shown in abbreviations. OWN¼Ownership,
RES ¼ Responsibility and PS¼Payment Structure. Example wise, OWN-ATB represents the Attitude towards the Ownership characteristics of TBM (shown in Fig. 1). Abbre-
viations represent combinations of characteristics and parameters from the extended Theory of Planned Behaviour framework, as listed in section 3.1. Theoretical range
1e7 ¼ a, Theoretical range 1e49 ¼ b, p < .05 ¼ *, p < .01 ¼ **, n ¼ 537.

Variable Median 1 2 3 4 5 6 7 8 9 10 11 12

1. Intention 7a e ,260** -,187** -,025 ,264** ,073* ,075* -,075* ,073* ,086* ,224** ,009
2. OWN-ATB 49b e -,361** ,047 ,344** ,053 -,012 -,146** ,053 ,151** ,305** ,104**
3. OWN-PBC 4b e -,087* -,205** ,094* 0,92* ,207** ,094* -,128** -,120** ,009
4. OWN-Habit 21b e -,041 ,005 -,537** ,007 ,005 ,528** ,139** -,052
5. RES-ATB 49b e ,015 ,040 -,120** ,015 ,160** ,208** ,016
6. RES-PBC 42b e ,024 ,074* 1,00** ,013 ,039 ,057
7. RES-Habit 36b e -,043 ,024 -,894** -,154** ,074*
8. PS-ATB 10b e ,074* -,008 ,004 ,028
9. PS-PBC 42b e ,013 ,039 ,057
10. PS-Habit 35b e ,280** -,061
11. EA 39b e ,062
12. SN 25b e

Table 5
Table shows descriptive statistics of the Lease model. Listed are Mean, SD and correlations between all variables. Variables are shown in abbreviations. OWN¼Ownership,
RES ¼ Responsibility and PS¼Payment Structure. Example wise, OWN-ATB represents the Attitude towards the Ownership characteristics of Lease (shown in Fig. 1). Ab-
breviations represent combinations of characteristics and parameters from the extended Theory of Planned Behaviour framework, as listed in section 3.1 Theoretical range
1e7 ¼ a, Theoretical range 1e49 ¼ b, p < .05 ¼ *, p < .01 ¼ **, n ¼ 537.

Variable Median 1 2 3 4 5 6 7 8 9 10 11 12

1. Intention 1a e -,016 ,080* ,094* ,377** ,020 ,137** ,381** -,055 ,261** ,058 -,006
2. OWN-ATB 49b e -,361** ,047 ,028 ,202** ,073* -,118** ,114** ,019 ,305** ,104**
3. OWN-PBC 4b e -,087* ,096* -,080* �0,79* ,173** -,18 -,020 -,120** ,009
4. OWN-Habit 21b e ,064 ,023 261** ,022 -,025 ,246** ,139** -,052
5. RES-ATB 16b e ,047 ,068 ,328** -,063 ,040 ,035 ,108**
6. RES-PBC 28b e ,001 -,116** ,579** ,059 ,215** -,080*
7. RES-Habit 7b e ,002 -,063 ,220** ,102** ,041
8. PS-ATB 4b e -,106** ,016 -,007 ,079*
9. PS-PBC 28b e -,012 ,273** ,016
10. PS-Habit 7b e ,090* -,080
11. EA 39b e ,062
12. SN 25b e

Table 6
Table shows descriptive statistics of the Pay-per-Print model. Listed are Mean, SD and correlations between all variables. Variables are shown in abbreviations. OWN-
¼Ownership, RES¼ Responsibility and PS¼Payment Structure. Example wise, OWN-ATB represents the Attitude towards the Ownership characteristics of Pay-per-Use (shown
in Fig. 1). Abbreviations represent combinations of characteristics and parameters from the extended Theory of Planned Behaviour framework, as listed in section 3.1
Theoretical range 1e7 ¼ a, Theoretical range 1e49 ¼ b, p < .05 ¼ *, p < .01 ¼ **, n ¼ 537.

Variable Median 1 2 3 4 5 6 7 8 9 10 11 12

1. Intention 1a e -,050 ,079* ,109** ,220** -,064 ,104** ,603** -,091* ,257** ,021 ,011
2. OWN-ATB 49b e -,361** ,047 ,122** ,202** ,007 -,151** ,121** -,055 ,305** ,104**
3. OWN-PBC 4b e -,087* ,049 -,080* �0,048 ,230** -,026 ,033 -,120** ,009
4. OWN-Habit 21b e ,049 ,023 ,262** -,008 -,032 ,226** ,139** -,052
5. RES-ATB 24,5b e ,121** ,129** ,152** ,023 ,112** ,152** ,043
6. RES-PBC 28b e -,050 -,113** ,571** -,004 ,215** -,080*
7. RES-Habit 6b e ,095* -,067 ,213** ,070 ,010
8. PS-ATB 4b e -,125** ,241** -,085* ,027
9. PS-PBC 28b e -,058 ,280** 0,13
10. PS-Habit 7b e ,065 -,097*
11. EA 39b e ,062
12. SN 25b e

Table 7
Visual summary of the measured intention towards, or willingness to participate in, the Circular Business Models and the factors influencing this intentionwith corresponding
slopes. Factors were listed according to influence on intention, by descending value.

Business model Intention (median) factor slope factor slope factor slope factor slope factor slope

Take-back management 7 RES-Habit 0.56 PS-Habit 0.52 EA 0.11 OWN-ATB 0.086 RES-ATB 0.084
Product lease 1 PS-ATB 0.287 RES-ATB 0.273 PS-Habit 0.246 e e e e

Pay-per-use 1 PS-ATB 0.564 RES-ATB 0.121 OWN-Habit 0.088 PS-Habit 0.87 e e

R. Elzinga et al. / Journal of Cleaner Production 254 (2020) 1199888
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consumers opinion concerning the outsourcing of responsibility, con-
sumers familiarity with paying for a service every time it is used and
habits concerning the handing in of products after use
(Table 3)(Intention ¼ 0.564*(PS-ATB) þ 0.121*(RES-
ATB) þ 0.088*(OWN-Habit) þ 0.087*(PS-HABIT)). Together, these
parameters explain 39.5 percent of the observed variance.

5. Conclusion

This paper aimed to investigate the role of consumers in the
Circular Economy by using an extended version of the Theory of
Planned Behaviour to test consumer intention towards Circular
Business Model characteristics. The central question is to what
extent product ownership, product responsibility and payment
structure does affect consumer intention to participate in Circular
Business Models which incorporate product take-back.

When comparing the intention to participate in the different
CBMs, we observed that consumers appreciate take-back man-
agement considerably more than the other CBMs. Take-back
management is assumed to be the most attractive CBM type for
consumers at present (Table 7), and most probable to lead to
behavioural change (Ajzen, 2011). Take-back management is thus
the most suited CBM to facilitate product take-back initiatives,
within the current scope and for the current electronics market.

The results clearly show the profound and reoccurring impact of
payment structure as a business model characteristic influencing
intention. The way consumers pay within a business model is
seemingly of major importance to consumers when dealing with
CBMs. As seen in all models, payment structure is invariably linked
to attitude towards a behaviour and habit, which are in turn the
most influential and reoccurring factors influencing intention ac-
cording to the constructedmultiple regressions. It can be concluded
that additional focus should be spent on the need to ensure con-
sumers have a positive opinion regarding the payment structure of
a CBM. Companies need to find better ways to clarify the unbur-
dening benefits of innovative service-oriented CBMs. The survey
respondents indicated that the payment structure should incor-
porate an one-time transaction and a return scheme. This prefer-
ence aligns well with the habits of the research population. This
suggests that through investigating habits, companies can identify
how customer segments would react to CBM types. Great potential
lies in the further adjustment of CBMs to play into institutionalised
habits thereby helping consumers to adjust to more CBMs in a
gradual way. For example, the Dutch consumer is familiar with
take-back schemes, for household waste, bottles or electronics
which may explain their preference for this CBM type. If this
research was repeated in other countries, different habits may
suggest another CBM type as a starting point for widespread con-
sumer acceptance.

Another main finding of this research regards the impact of
responsibility which turned out to be the second most influential
characteristic determining intention. Responsibility is of influence
in all models, meaning that the in- or outsourcing of product re-
sponsibility by consumers is deemed important.

A final remarkable finding is that the third main CBM charac-
teristic, ownership, was found to be neither strongly present nor
influential in the consumers’ decision-making process. Only in
take-back management it seems to matter to a small extent who
owns the product during and after-use. As ownership is weakly
represented over the different measured models and has no im-
pactful parameters listed in the determination of intention, it can
be concluded that ownership is the least impactful characteristic in
CBMs dealing with take-back schemes in the current electronics
market. Accordingly, this industry has potential for implementing
successful CBMs based on access to products and services rather
than ownership. Conversely, research could investigate if this also
applies to other types of goods such as consumption products with
a relatively short lifecycle. This can potentially increase the success-
rate of service-oriented CBMs in numerous markets (Windahl and
Lakemond, 2010; Mlecnik et al., 2012; Kyrousi et al., 2015).

6. Discussion

6.1. Evaluation of the enrichment of the TPB

Our study aimed to extend the application of TPB towards
measuring environmental-related behaviour by introducing habits
and environmental attitude to the original framework of Ajzen
(1985). Below we will discuss the usefulness of the two newly
introduced factors.

Habit is the first newly introduced parameter to Ajzen’s (1985)
framework. The influence of habits is abundantly present in all
examined models as shown in the findings. In the Take-Back
Management model, the habit-parameters are the strongest influ-
encers. The habit-parameters are present, albeit less strong in the
Lease and Pay-per-Print model. Additionally, the tolerance of the
habit-parameters is very high, meaning the variance observed by
these factors cannot be owned to other parameters in the model
(Table 3). Therefore, habits increased the predictive value of the TPB
to behaviour. This study acknowledges and supports the claim
made by numerous scholars to include past behaviour, possibly in
the form of habits, to the Theory of Planned Behaviour (Thøgersen,
1995; Stern, 2000; Hagger et al., 2002; Bamberg and M€oser, 2007;
Ajzen, 2011).

Environmental attitude is the second addition to the original
Theory of Planned Behaviour framework. Compared to habit, EA is
less strongly and frequently present in the researched models.
While this parameter makes a significant contribution to the pre-
diction of intention in TBM, with a high tolerance score, it is entirely
absent in the remaining CBMs. This observation, however, does not
indicate that EA cannot form a useful addition to the proposed
framework. The observation of environmental attitude having a
significant effect on intention in the Take-back Management model
only, could be resulting from a specific perception and interpreta-
tion of the consumer. According to Minton and Rose (1997), con-
sumers attitude towards the preservation of the environment is a
strong contribution to intention. However, scholars like Thøgersen
(1994), McCarty and Shrum (1994), Minton and Rose (1997), and
Laroche et al. (2001), all address environmental attitude from a
recycling perspective. These scholars claimed to have found a high
measurement of consumers attitude to preserve the environment,
while in fact they measured consumer attitude towards recycling.
When adopting a consumer perspective, previous research
described recycling as a method of separating and collecting used
or waste products (Bom et al., 2017). Reflecting on the statement of
Minton and Rose (1997), in combination with the found consumer
definition of recycling, it can be concluded that consumer attitude
towards the collection and separation of waste products, and not
towards the preservation of the environment, is high.

The previous statement may explain the missing influence of EA
in the product lease and pay-per-print models. In practice, take-
back management makes use of collection points known to the
consumer from other recycling initiatives. As stated, the practice of
handing in used products is perceived as a pro-environmental
behaviour resulting in environmental benefits. As can be seen in
Table 6, consumers do not attribute environmental gains to the
product lease and pay-per-print models, as they do not apply
recycling schemes which are familiar to the consumer. Therefore,
consumers do not perceive the environmental benefits of these
CBMs, and do not weight environmental attitude as a relevant
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factor when determining intention towards the product lease and
pay-per-print models. Business offering circular services should act
upon this finding by highlighting the environmental benefits of
service-based business models to increase consumer acceptance.
Furthermore, it is important not to exclude EA from the TPB
framework, as it can - when perceived relevant by the consumer -
significantly influence intention.

Future research should, when collecting data from the con-
sumer, clearly differentiate between recycling and other
environmentally-friendly behaviour. If so, differences in ATB, SN
and habits concerning environmentally-friendly behaviour in
general can be determined more accurately. Environmental edu-
cation should shift away its focus from recycling, to increase
awareness on other ways to preserve the environment in order to
create more differentiated behaviour. Herewith, positive attitudes
and habits can be formedwhichwould increase familiarity with the
unknown concepts of CBM and can lead to higher uptake of CBMs.

6.1.1. Observed variance
This study drafted three multiple regression models with the

use of the extended version of the Theory of Planned Behaviour,
based on real data, which accounted for 16.7, 27.3, and 39.5 percent
of the observed variance. Relying on Cohen’s (1988) standard, the
first model is considered as relatively weak, whereas the remaining
models fit the category strong.

A research by Armitage and Conner (2001) provides a possible
explanation for these observed percentages; low variance score in
the multiple regression models would mostly be due to a lack of a
social norm. This study encountered similar results as scores
measured for SN were moderate and non-influential over all
models. An explanation could be the newness of the researched
behaviour. This study investigated innovative Circular Business
Model characteristics, with which society was yet unfamiliar. Due
to the newness of these concepts and behaviours, social norms have
not yet been established in society. Previous research noted a SN
concerning environmental decision making is fluctuating and un-
predictable (Russel et al., 2017). Therefore, using measurements
from the current configuration of the SN within the TPB can be
problematic.

6.2. Limitations & recommendations

The current study includes some limitations which need to be
addressed in further research. Within the current study, only few
characteristics from the sample population are known. Apart from
age and gender (Avg ¼ 60), no other socio-economical descriptors
of the research population were known, as Canon is not legally
permitted to collect such information. However, previous research
has shown that personal factors, like gender and age, do not
correlate significantly with a person’s environmental engagement
(Borden,1985; De Leeuw et al., 2015). Moreover, Ajzen (1985) states
such parameters would not have a direct effect on behaviour or
intention in the Theory of Planned Behaviour. In order to confirm
these claims, the research should be repeated with a research
population in which other socio-economic factors can be
addressed.

The results of this research indicate take-back management
could be a successful strategy for companies to reclaim electronic
products after use. Business actors could respond to the legal
obligation while regaining valuable secondary materials.

The present study aimed to enrich the existing research on CBM
consumer acceptance which lacks generalisable quantitative in-
sights on preferential CBM design. Based on the current quantita-
tive research design, generalised patterns can be detected which
are valid across CBMs in the electronic sector and help to analyse
diffusion and adoption of CBMs in various industries.
Finally, this study made the first attempt to map the consumers

perspective towards Circular Business Models and identify the
consumers beliefs associated with the practicalities accompanying
a Circular Economy. These newly gained insights can be used by
both scholars and businesses in the creation of new BMs. As this
study clearly identified which characteristics are prioritised by the
consumer, future research should address these characteristics
specifically with more in-depth analysis.
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