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Abstract: The lack of consumer acceptance for remanufactured products is preventing the transition
towards sustainable consumption. When knowledge about remanufacturing among consumers is
limited, more insight is required into the consumer’s expectations. The purpose of this paper is to
examine the consumer’s expectations and willingness to engage in sustainable purchasing behaviour
when considering buying remanufactured robotic lawn mowers. The theory of planned behaviour
and variables from green marketing help form the research model, which was tested empirically
using survey data from 118 samples. The results indicate that sustainable purchasing behaviour
of remanufactured robotic lawn mowers is primarily influenced by the consumer’s attitude and
evaluation of the remanufactured product, and less so by external influences. Consumers expecting
high product quality, low price, and low risk, had a positive evaluation and were therefore more
willing to engage in sustainable purchasing behaviour of remanufactured robotic lawn mowers.
More concisely, consumers value performance and price reductions, and worry about the time
the remanufactured robotic lawn mower remains functional. Environmental knowledge among
consumers is sufficient but cannot be fully translated into positive evaluations and sustainable
purchases of remanufactured robotic lawn mowers. This research provides guidance for how
remanufacturing firms can improve their circular marketing and remanufacturing strategies.

Keywords: theory of planned behaviour; structural equation modelling; sustainable consumption;
circular economy; remanufacturing

1. Introduction

In the process of transcending towards sustainable consumption, numerous circular
models, practices and principles have been put forward [1]. The approaches are originating
from the concept of circular economy which is the systematic shift towards reducing,
reusing, and recycling materials [2]. These circular approaches, which are based on limited
resources and continuous growth, have gained major attention worldwide as they foster
social well-being and environmental protection [3,4]. One of these approaches is remanu-
facturing, which is an industrial process to obtain value from worn-out products by reusing
materials. For remanufacturing to work, consumers and remanufacturing firms need to be
closely coupled [5]. Consumers are central within the remanufacturing process, because
consumers are responsible for returning cores, repairing, reusing, and purchasing remanu-
factured products, allowing the circularity of materials within the system to emerge. This
is necessary when making systems self-sustaining. However, the consumer’s perception
and knowledge of remanufactured products is still limited [6], thus placing them further
away from each other, and holding back sustainable consumption. Govindan et al. [7]
revealed that customers from India are less aware of remanufactured automotive parts and
believe them to have a short product lifespan and to be of low-quality. Another problem
is the increasing world population, with high levels of consumption resulting in resource
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shortages. When consumers are searching for greater wealth, the demand for valuable
products and materials increases [4]. These problems are in line with Govindan et al. [7],
who claim that the largest barrier when transcending to a circular economy is the con-
sumer’s willingness to adapt to remanufactured products. They also believe that there is
no specific market for selling remanufactured products. In a study on more than 200 reman-
ufacturing companies in Europe it was found that more than 70% of them had customers
that did not recognized the concept of remanufacturing and its benefits [8]. This means
that this customer recognition challenge is spread out in many remanufacturing industrial
sectors. In addition, Vogt Duberg et al. [9] describe “remanufacturing market knowledge” as a
prerequisite factor for original equipment manufacturers (OEMs) to consider when setting
up a remanufacturing operation, in which it is important to investigate the willingness to
purchase remanufactured products. The willingness to purchase remanufactured products
belongs to a larger domain, that is sustainable consumption. Sustainable consumption
is about promoting sustainable lifestyles, increasing resource efficiency and preventing
environmental degradation [10].

In this journey towards sustainable consumption, in order to bring consumers on
board, more insight is required into the consumer’s willingness to engage in sustainable
purchasing behaviour. To address these concerns, the purpose of this paper is to examine
the consumer’s expectations and willingness to engage in sustainable purchasing behaviour
when considering buying remanufactured products. By doing so, we support the large
body of research examining the effects towards sustainable consumption. The theory
of planned behaviour (TPB) proposed by Ajzen [11] is used as a lens through which to
understand purchase intentions for remanufactured products. In this paper, we collaborate
with Husqvarna to provide valuable insight into the consumer’s willingness to engage
in sustainable purchasing behaviour of remanufactured robotic lawn mowers. Through
this process, we support remanufacturing firms in establishing appropriate marketing
and remanufacturing strategies. The marketing strategies for conservation behaviours
must contain information about the benefits, and contain messages framed in such a way
it appeals to the individual [12,13]. The remainder of this paper is structured as follows.
In Section 2, the research model is proposed using previous research and the theory of
planned behaviour. The research model is tested empirically via a survey. Section 3
explains the methodology and Section 4 shows the results of the structural equation model.
Section 5 provides implications for remanufacturing firms, and finally Section 6 contains
the conclusions of this study and suggestions for future research.

2. Previous Research and Model Development
2.1. Examining Drivers of Sustainable Consumption: A Theoretical Perspective

Previous research aiming to explain and predict sustainable purchasing behaviour
among consumers guided the development of our research model. To foresee sustainable
behaviour among consumers, various predictive theories—as shown in Table 1—have been
proposed, modified and applied to predict this behaviour. To provide an overview of pre-
viously applied theories, theories were divided up based on their underlying assumption,
that is a description of how consumers behave and respond to green products and sustain-
able behaviour. In this paper, these assumptions focus on the consumer’s emotions, values,
goals, knowledge and structure, in other words the influence of the external environment.

Table 1. An overview of the most common predictive theories used to explain sustainable behaviour.

Focus Assumption Predictive theories Applied in

Emotions

Individuals engage in
behaviour because of

reactions and
appraisal from the

surrounding world.

Triangular theory of love
[14], Emotion regulation
theory [15] and Appraisal

theory of emotion [16]

Dong et al. [17],
Kadic-Maglajlic et al. [18]

and Wang and Wu [19]
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Table 1. Cont.

Focus Assumption Predictive theories Applied in

Values

Individuals engage in
behaviour because of

a set of guiding
principles.

Value-norm-belief theory
[20], Theory of basic

human values [21] and
Theory of consumption

values [22]

Kang and Moreno [23],
Jacobs et al. [24],

Thogersen et al. [25],
Biswas and Roy [26] and

Liobikiene et al. [27]

Goals

Individuals make
decisions based on

risk and aim to
maximize utility and

benefit to achieve
their goal.

Goal framing theory [28],
Diffusion of innovation

[29], Innovation
resistance theory [30],
Prospect theory [31],

Perceived value literature
[32], Regulatory focus

theory [33] and Expected
utility theory [34]

Liobikiene et al. [35],
Wang et al. [36], Wang
and Hazen [37], Hazen
et al. [38], Wang et al.

[39], Cleveland et al. [40]
and Kushwah et al. [41]

Knowledge

Individuals engage in
behaviour because of

their cognitions.
Learning exists when
individuals observe,
evaluate and react to

the world.

Social cognitive theory
[42], Regulatory focus
theory [33] and Social
learning theory [43]

Sun et al. [44],
Yazdanpanah et al. [45]

and Wang et al. [39]

Structure

To a large extent,
individuals engage
because of influence

from the social
structure.

Institutional theory [46],
Theory of planned

behaviour [11], System
justification theory [47],
and Theory of reasoned

behaviour [48,49]

Paul et al. [50],
Jimenez-Parra et al. [51],

Jain et al. [52], Vainio and
Paloniemi, [53] and

Judge et al. [54]

Researchers applying an emotion-driven theory assume that consumers have a con-
nectedness to nature [17] and that they will react with emotional responses towards the
preservation of the environment [19]. Social and environmental issues will help shape
the consumer’s identity and his or her willingness to assist and act on these issues [18].
Researchers who apply a value-driven theory propose that consumers have principles that
will guide their sustainable behaviour [23]. These values relate firstly to self-transcendence,
which means consumers will care about things that are greater than themselves, and sec-
ondly to self-enhancement; that is, when consumers act and care about themselves, and
about things that make them feel good [24]. Values can also be more general, as proposed
by Sheth et al. [22], which means they are conditional, social, emotional and epistemic in
nature. Researchers applying a goal-oriented theory assume that consumers are evaluating
marketing variables and seeking information about green products and their environmental
consequences to maximize their benefits and satisfy their own personal interests [27,38,39].
As informed by perceived value literature and diffusion of innovation, consumers will only
engage if they perceive that the green product is better than the alternative. Researchers
using a knowledge-oriented theory propose that learning and observing other individuals
or groups will strengthen the consumer’s willingness to engage in sustainable behaviour.
Learning fosters knowledge, which improves the consumer’s perceived self-efficacy and
confidence to engage successfully [45]. Also, knowledge about green products and their
influence on the environment will improve the consumer’s capability to predict the out-
comes and consequences of a green product [39]. Researchers applying a structure-oriented
theory emphasize the external environment or the structure of society. Regulative, nor-
mative and cultural institutions provide stability in society, which can predict sustainable
behaviour [52]. Consumers behave sustainably or unsustainably because they want to
create a positive image for the institutions and groups they belong to [53]. These theories
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assume that individuals make decisions based on norms from their surroundings and the
physical objects that can facilitate or prevent sustainable behaviour [50]. To summarize,
all proposed theories have their own unique theoretical core and assumptions, allowing
certain variables to shine and others to be ignored. In the next section, we argue for and
explain the theory of planned behaviour.

2.2. The Theory of Planned Behaviour (TPB)

This study was grounded on TPB, which aims to explain and predict human be-
haviour [11]. TPB was used because it is well-known across different disciplines [55], it
can be extended, and it has been successfully applied in previous research relating to
sustainable consumption [56]. By extending this theory with other marketing variables, we
get valuable insight into how consumers evaluate certain attributes to achieve their goal.
TPB is centred around changes in behaviour and decision-making. This allows emerging
technologies to reach the prerequisites for effective implementation in society [57]. One
central variable within the theory is the intention to perform a specific behaviour [11].
The intention to engage captures the motivational state of an individual, meaning how
much effort the individual is willing to invest in order to perform the actual behaviour.
Individuals with a strong intention to engage also have a strong intention to perform the
actual behaviour [57]. The theory postulates that the intention to engage in a specific
behaviour depends on three belief-based variables, namely attitude, perceived behavioural
control and subjective norm.

The first variable that influences the intention is the attitude towards the actual
behaviour. An individual’s attitude is a function of accessible beliefs regarding the actual
behaviour’s consequences. It is a subjective evaluation of whether the actual behaviour
will lead to a certain outcome or provide a certain experience. This evaluation produces a
negative or positive attitude towards the actual behaviour. Thus, it is a judgement about
whether the individual believes the actual behaviour is likeable or dislikeable, good or bad,
pleasant or unpleasant and harmful or beneficial [58,59]. The second variable influencing
intention is normative beliefs (subjective norm). These beliefs are expectations that other
important individuals or groups (e.g. family, friends, co-workers and supervisors) will
agree or disagree about performing the actual behaviour. Subjective norm represents
how other individuals perceive the intended behaviour and how they put pressure on the
individual [11]. It also involves the individual’s belief about whether important individuals
and groups also are performing this behaviour. If the individual believes important others
also are performing the behaviour, this makes it more likely that the individual will
also perform the behaviour. The third and final variable is accessible control beliefs,
which refers to the ability to perform the behaviour. These control beliefs concern the
individual’s perceptions of having control about the actual behaviour and the likelihood
of successfully performing the behaviour with the desired outcomes. A high degree of
perceived behavioural control indicates that the individual is confident about performing
the actual behaviour and overcoming expected barriers. Unanticipated events, such as
availability or a lack of skills, time, or money, can prevent the individual from having
control over a desired behaviour. In the same vein, self-efficacy (from social cognitive
theory) relates to perceived behavioural control as a judgement of how well an individual
can execute courses of action [43]. TPB brings these concepts of perceived behavioural
control or perceived self-efficacy together in a general framework including other higher-
order variables [11].

2.3. Development of Hypothesis

The hypotheses developed in this paper is based on an extended version of TPB. The
marketing variables evaluated by consumers are derived from previous research. The
model, shown in Figure 1, represent variables, with relationships predicting purchase inten-
tions for remanufactured products. ‘Remanufactured products’ refers to remanufactured
robotic lawn mowers, which are green products because they has less negative impact on



Sustainability 2021, 13, 1954 5 of 16

the environment during the remanufacturing process compared to manufacturing new
robotic lawn mowers.

Figure 1. Research model based on theory of planned behaviour (TPB) and marketing variables
(Modified from Kabel et al. [60]).

As informed by TPB, the purchase intention is determined by the consumer’s attitude,
and by subjective and perceived behavioural control. Previous research [50,51,61] on vari-
ous green products that applied TPB have demonstrated that consumers have a positive
attitude (A) and evaluation regarding green products. Likewise, subjective norm (SN)
also had positive influences on the purchase intention. The variable ‘perceived behaviour
control’ (C) had negative and positive influences. One possible explanation, as suggested
by Barbarossa et al. [62] is that influences change across markets. For a Swedish market,
one obstacle—as acknowledged by Kumar [63] and Govindan et al. [7]—can be the lack of
an appropriate markets for remanufactured products, which is related to the availability
of remanufactured products. Thus, consumers who know where to purchase remanu-
factured products might also have the confidence to engage in sustainable purchasing
behaviour. Previous research [50,63] has shown that perceived behavioural control can be
positively linked to the purchase intention. As the theory and previous research suggest,
we propose that:

Hypothesis 1 (H1). Attitude towards remanufactured products is positively related to sustain-
able purchasing.

Hypothesis 2 (H2). Subjective norm associated with remanufactured products is positively related
to sustainable purchasing.

Hypothesis 3 (H3). Perceived behavioural control associated with the availability of remanufac-
tured products positively influences sustainable purchasing.

Marketing variables derived from previous research were linked with the attitude
variable because consumers evaluate favourable or unfavourable variables. The variable
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‘environmental knowledge’ (EK) represents the knowledge level regarding environmental
performance associated with green products. In our context, environmental performance
refers to recycling, pollution and waste treatment. Previous research [37,63–65] suggests
that knowledge among consumers is beneficial when making decisions. The fact that TPB
is less centred around the individual’s cognitions [55] or environmental knowledge, is
not something that is being evaluated. In this paper, environmental knowledge predicts
environmental concern (E). The variable ‘environmental concern’ represents the consumer’s
perception and physical support for the process of minimizing environmental impacts. In
this context, it reflects the value added by environmental labels on green products and the
consumer’s willingness to service and repair products by themselves, thereby supporting
the process of repairing, reusing and remanufacturing products [66–68]. Thus, this variable
deals with extending a product’s life. Previous research [36,51,69] on remanufactured
products demonstrates that environmental concern has a positive impact on purchasing
behaviour and the perceived value. Thus, we propose that:

Hypothesis 4a (H4a). Environmental knowledge associated with remanufactured products posi-
tively influences environmental concern.

Hypothesis 4b (H4b). Environmental concern associated with remanufactured products positively
influences the consumer’s attitude.

The variable ‘brand equity’ (B) represents the added value, as perceived by the con-
sumer, due to the brand name [70]. Brand equity is recognized by the brand name and
symbols associated with a company. Previous research [51,69] has demonstrated negative
and positive influences associated with the attractiveness of green products and the pur-
chase intention. As shown in Abbey et al.’s [69] study, depending on the type of company
and product, the added value of the brand differs. Because the company selling robotic
lawn mowers considered them to be premium products, we propose that:

Hypothesis 5 (H5). Brand equity associated with one brand positively influences the con-
sumer’s attitude.

The variable ‘perceived risk’ (R) represents an expectation of a loss, which deals with
the consumer’s perception of the expected consequences and the uncertainty of buying
a green product [71,72]. The perceived risk is relevant because consumers also consider
unfavourable variables when evaluating a product [11]. In this paper, such risks include
financial, time-related, and physical risk. This is appropriate for remanufactured lawn
mowers, as they are expensive electronical products which require time for maintenance
and can damage property. Previous research [36,37] suggests that risks are an important
determinant for sustainable purchasing behaviour. We propose that:

Hypothesis 6 (H6). Perceived risk associated with remanufactured products negatively influences
the consumer’s attitude.

The variable ‘expected product quality’ (PQ) represents an expectation of the product’s
overall excellence [32]. In this paper, as described by Garvin [73], such quality includes
performance, reliability, features, conformance, aesthetics and durability. Remanufactured
products, by definition, should almost be equivalent to new products, and preferably
better [68]. However, Sharma et al. [74] revealed that the perceived quality among con-
sumers is one barrier towards remanufacturing. Hazen et al. [75] further demonstrated
that features, lifespan, performance and serviceability are the main predictors of the overall
quality of a remanufactured product. Similar research [36,51] on remanufactured products
demonstrated a positive link between product quality and the intention of engaging in
sustainable purchasing behaviour. Thus, we propose that:
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Hypothesis 7 (H7). Expected product quality associated remanufactured products positively
influences the consumer’s attitude.

The variable ‘price advantages’ (P) represents how well consumers agree with the
selling price [36]. Prices below the market equilibrium price tend to be more easily sold to
consumers. When consumers believe that a remanufactured product is of lower quality be-
cause the previous owner did not want the product, the consumer might expect some price
advantages [7]. Several studies [36,51,69] confirm that a lower price for remanufactured
products results in more sales. Thus, we propose that:

Hypothesis 8 (H8). Price advantages associated with remanufactured products positively influence
the consumer’s attitude.

The variable ‘expected service quality’ (SQ) represents the consumer’s expectation
of a process that supports them in some way after purchasing a green product. A service
agreement (warranty) can be used to promote the reliability and quality of the product
after purchasing [76]. Service agreements provide a feeling of assurance that the green
product will not be defective or incapable. Hazen et al. [75] revealed that service is a crucial
variable when purchasing remanufactured products. Thus, we propose that:

Hypothesis 9 (H9). Expected service quality associated with remanufactured products positively
influences the consumer’s attitude.

3. Methodology

The method consists of an online survey and an analysis using a partial least squares
structural equation model (PLS-SEM), which serves as an umbrella term for different statis-
tical tools. The target population for this research was Swedish consumers who owned or
were interested in robotic lawn mowers, and who were aware of remanufactured products.
Sweden was chosen as a sample country because Swedish consumers are conscious of
the benefits of remanufactured products [6], and because more remanufacturing firms
have appeared in Sweden [77], meaning that Swedish consumers are to some extent aware
and suitable for sampling. More importantly, Sweden was selected because Husqvarna
was investigating the possibility of launching remanufactured robotic lawn mowers in
Sweden. As demonstrated in previous research [64,75], a short description of a remanu-
factured products was provided in advance to make consumers aware of them. Milios
and Matsumoto [6] revealed that Swedish consumers have limited product knowledge
about remanufactured automotive parts. To assess each variable in the model, items were
adapted from previous research (for items and adaptation, see Kabel et al. [60]). The
variable, expected service quality, is a single-item construct, and that is because Husqvarna
is willing to shape a customer relation with the customer after purchasing the product.
Bergkvist and Rossiter [78] demonstrate that a single-item constructs are equally as valid
in terms of predictive power as multiple-item constructs. Because remanufactured robotic
lawn mowers are not available in the market, items were adapted in such a way that we
asked for the consumer’s expectations. This also made the study more exploratory in
nature, as consumers might be less aware of the existence of these products. Robotic lawn
mowers have been sold under the name “refurbished robotic lawn mowers” (e.g. Amazon).
In research and industry, the terms remanufactured and refurbished are used differently.
According to Lund [79], remanufacturing is the process of restoring worn-out products to a
like-new condition. Comparing with an original new product, the remanufactured product
has the same level of performance and lifetime, or sometimes even better. Refurbishment
is when a product is repaired and cleaned to a like-new condition [80]. For the electronical
market, the term refurbishment is more commonly used and is easier understood by the
market [81]. Within this paper we are using the terms synonymously as the processes for
remanufactured and refurbished robot lawn movers are the same.
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As in previous research [6,61,64] on sustainable consumption, a seven-point Likert-
type scale was used. The scale ranged from “completely disagree” (1) to “completely agree”
(7). To assess the relevance, that is the content validity, a pre-test was conducted. First, three
academics from the disciplines of quality management and manufacturing engineering
at Linköping University (Sweden) were asked to review the survey. The survey was then
changed accordingly, after which it was sent to five industry experts from Husqvarna. The
survey was then sent electronically to 134 participants who had recently purchased robotic
lawn mowers. Only time for purchase determined this selection of participants. The survey
was also published in a closed Facebook group targeting Husqvarna robotic lawn mowers
users. Husqvarna recommended using this Facebook group, as most of its retailers held
personal information about their customers. This sampling technique is a limitation of this
research because it is based on a non-random basis. The survey consisted of an introduction
to the survey, demographic items and items related to the above-mentioned variables. The
sample demographics are shown in Table 2. The age group, form of education and monthly
income of the participants were fairly distributed. Most of the participants were males
(89%). The high proportion of males is a limitation influencing the generalization of the
result. The survey was carried out April 2019. After the first survey was sent out, three
reminders were sent. Ultimately, 118 acceptable responses came back and were used in
the analysis. Of these 118 responses, 15 responses came from participants that recently
purchased robotic lawn mowers and 103 came from the closed Facebook group.

Table 2. Demographic information from survey.

Demographic Option Percent (Frequency)

Gender Male 89 (105)
Female 9 (11)
N/A 2 (2)

Age 18–25 3 (4)
26–35 10 (12)
36–45 33 (39)
46–55 27 (32)
56–65 14 (16)
65+ 12 (14)

N/A 1 (1)

Education Elementary school, secondary school
or similar 2 (2)

Two-year upper secondary school or
vocational school 14 (16)

Three- or four-year secondary school 34 (40)
University or college, less than

three years 18 (21)

University or college, three years
or longer 29 (34)

N/A 4 (5)
Household’s monthly income 0–1999 euro 1 (1)

2000–3999 euro 4 (5)
4000–5999 euro 28 (33)
6000–7999 euro 32 (38)
8000–9999 euro 14 (17)

10,000 euro or more 12 (14)
N/A 8 (10)

Note: N/A = not answered.

This sample size exceeds the recommended minimum for PLS-SEM, that is 100 sam-
ples [82,83]. As in Milios and Matsumoto’s [6] study, we also asked consumers whether
they had purchased any remanufactured product previously. A total of 13 percent (n = 15)
mentioned that they had experience of purchasing remanufactured products.
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4. Predicting Sustainable Purchase Intention

PLS-SEM using SmartPLS3 was preferred over covariance-based structural equation
modelling (CB-SEM) because: (1) it relates to consumer behaviour, (2) the research objective is
to predict, (3) the model is an extension of an existing theory, (4) the model is complex and has
many variables, (5) the sample size is low, and (6) because the data is not normal [82,84–86].
To test the research model, a two stage-approach was used as suggested by Anderson and
Gerbing [87]. In the first stage, the measures in the model were checked with controls of
consistency reliability, convergent validity, and discriminant validity. In the second stage, the
weights and the significance of the hypothesized relations were assessed.

4.1. Measurement Model Assessment

In this paper, a reflective measurement model was used. This is when the construct
(variable) causes the measure (or indicator variable) [88]. In reflective measurement models,
the measures predicting one construct should be highly correlated [82]. When assessing
a reflective measurement model, Hair et al. [84] recommend reviewing the composite
reliability, Cronbach’s alpha, factor loadings, average variance extracted, Fornell-Larcker
criterion and cross-loadings. Composite reliability for all the variables in our measurement
model exceeded the threshold value of 0.7. Also, Cronbach’s alphas for all variables were
acceptable, but for some at the lower limit of between 0.6 and 0.7 [89]. According to
Cronbach [90], this criterion of 0.7 can be too strict. The average variances extracted were
all above 0.5 [84]. All the loadings of the measures in the model exceeded the recommended
value of 0.5 [91]. Despite this, some researchers [11] suggest an even greater value of above
0.6 or 0.7. As this research is exploratory in nature, factor loadings between 0.6 to 0.7
are adequate [84]. As seen in Table 3, all the controls exceeded the common acceptance
levels. To show evidence of discriminant validity, the average variance extracted for
each variable should be higher than the variable’s highest squared correlation with any
other variable [84,92]. As seen in Table 4, the average variance extracted exceeded the
squared correlation coefficient for any other variable. For a single-item construct, the
square root of average variance is equal to one. Additionally, all the loadings for each item
exceeded the cross-loadings, which also confirms discriminant validity. To assess common
method bias in PLS-SEM, the variance inflation factor (VIF) should take values under
3.3 [93]. This analysis was performed to detect any collinearity problems between the
predictive constructs. After a full collinearity test, the inner VIF values for the constructs,
were between 1.0 and 2.0, this indicating the absence of collinearity. This also illustrates
that the model is considered free of common method bias. In summary, all the controls
for convergent validity, discriminant validity and consistency reliability exceeded the
acceptance levels, meaning that the measurement model is appropriate for assessing the
structural model and its hypotheses.

Table 3. Consistency reliability and convergent validity (Modified from Kabel et al. [60]).

Construct Item Mean * SD Factor loading CA CR AVE

Attitude A1 5.22 1.73 0.937 0.914 0.946 0.85
A2 5.47 1.65 0.879
A3 5.41 1.70 0.953

Perceived behavioural control C1 1.75 1.52 0.932 0.909 0.943 0.68
C2 1.63 1.41 0.943
C3 1.50 1.42 0.884

Purchase intention I1 5.24 1.85 0.929 0.894 0.935 0.83
I2 5.13 1.87 0.943
I3 4.06 1.95 0.853

Subjective norm SN1 4.41 1.58 0.730 0.610 0.789 0.56
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Table 3. Cont.

Construct Item Mean * SD Factor loading CA CR AVE

SN2 5.54 1.51 0.685
SN3 4.78 1.73 0.815

Environmental concern E1 5.46 1.70 0.779 0.635 0.798 0.57
E2 6.10 1.25 0.663
E3 6.03 1.50 0.813

Environmental knowledge EK1 5.78 1.40 0.911 0.900 0.938 0.83
EK2 5.97 1.24 0.939
EK3 5.68 1.49 0.889

Expected product quality PQ1 4.32 1.84 0.743 0.906 0.928 0.68
PQ2 4.77 1.96 0.840
PQ3 4.60 2.06 0.861
PQ4 4.86 1.87 0.808
PQ5 5.11 1.78 0.876
PQ6 5.98 1.50 0.822

Perceived risk R1 3.40 2.13 0.659 0.631 0.781 0.55
R2 2.72 1.64 0.915
R3 4.10 1.66 0.619

Expected service quality SQ1 6.03 1.31 SI SI SI SI
Price advantages P1 6.15 1.39 0.823 0.620 0.794 0.56

P2 4.83 1.78 0.73
P3 6.74 0.87 0.694

Brand equity B1 5.99 1.53 0.982 0.679 0.821 0.70
B2 5.83 1.68 0.666

Note: SI = single item, SD = standard deviation, * = seven-point scale. CA = Cronbach’s alpha, CR = composite reliability, AVE = average
variance extracted.

Table 4. Discriminant validity (Modified from Kabel et al. [60]).

No. Items A B E EK SQ R P PQ C I SN

A 3 0.92 *
B 2 0.17 0.84 *
E 3 0.38 0.04 0.76 *

EK 3 0.61 0.11 0.50 0.91 *
SQ 1 0.34 0.10 0.26 0.40 1.00 *
R 3 −0.39 −0.01 −0.28 −0.28 −0.03 0.74 *
P 3 0.45 0.22 0.44 0.42 0.36 −0.10 0.75 *

PQ 6 0.56 0.14 0.39 0.45 0.35 −0.54 0.44 0.83 *
C 3 0.09 −0.16 0.00 −0.03 −0.08 0.03 0.07 0.09 0.92 *
I 3 0.86 0.07 0.34 0.51 0.31 −0.48 0.44 0.62 0.18 0.91 *

SN 3 0.68 0.18 0.42 0.46 0.23 −0.32 0.37 0.48 0.01 0.69 0.75 *

Note: * represents the square root of average variance extracted, while the other value represents the squared correlation coefficients.

4.2. Structural Model Assessment

To evaluate the structural model, Hair et al. [84] suggest reviewing the coefficient
of determination (R2), weights (β), t-values and significance. To assess the hypothesis, a
two-tailed t-test with 500 bootstrap samples was used. The bootstrap sample enables the
weights to be tested for significance. Hypotheses are presented in Table 5 and the path
model in Figure 2. Of ten proposed hypotheses, seven were supported with a 90%, 95% or
99% confidence level.

As expected, hypotheses H1, H2 and H3, explained by TPB, depicted a significant re-
sult with a 99% confidence level. The consumer’s purchase intension was for the most part
influenced by his or her attitude and evaluation of the remanufactured product (β = 0.715).
This was followed by social pressure from other important individuals (β = 0.197) and
the availability of remanufactured products (β = 0.116). Altogether, they accounted for
77% of the total variance in purchase intention (R2= 0.770). Hair et al. [85] point out that
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R2 values correspond to the explanatory power and model fit of the dependent variable
using its independent variables. R2 values between 0.75 and 0.9 are considered substantial.
R2 values above 0.9 can indicate overfit of a model [85]. Using the marketing variables from
previous research, hypotheses H4a, H6, H7 and H8 were also supported. The consumer’s
attitude towards remanufactured products was significantly influenced by the expected
product quality (β = 0.261), meaning that consumers with high expectations of product
quality also had a positive evaluation of the remanufactured product. This was followed by
price advantages (β = 0.206) and the perceived risk (β = −0.202). The consumer’s attitude
was not significantly influenced by the expected service quality (β = 0.144), environmental
concern (β = 0.089) or brand equity (β = 0.072). Altogether, the variables predicting the
consumer’s attitude towards remanufactured products explain 41.2% of the total variance
(R2= 0.412). Hair et al. [85] state that R2 values between 0.25 and 0.5 are moderate. Envi-
ronmental knowledge significantly predicts environmental concern (β = 0.495). Overall,
24.5% of the total variance is explained by environmental concern (R2= 0.245).

Table 5. Weight (β) and hypothesis testing (Modified from Kabel et al. [60]).

Hypothesis β t-Value p-Value Supported?

H1: Attitude→ Purchase intention 0.715 12.024 0.000 *** Yes
H2: Subjective norm→ Purchase intention 0.197 3.160 0.001 *** Yes

H3: Perceived behavioural control→
Purchase intention 0.116 3.863 0.000 *** Yes

H4a: Environmental knowledge→
Environmental concern 0.495 4.969 0.000 *** Yes

H4b: Environmental concern→ Attitude 0.089 0.945 0.368 No
H5: Brand equity→Attitude 0.072 0.811 0.391 No

H6: Perceived risk→ Attitude −0.202 2.045 0.041 ** Yes
H7: Expected product quality→ Attitude 0.261 2.186 0.029 ** Yes

H8: Price advantages→ Attitude 0.206 1.811 0.071 * Yes
H9: Expected service quality→ Attitude 0.144 1.613 0.144 No

Note: *** = p < 0.01, ** = p < 0.05 and * = p < 0.1.

Figure 2. Structural model results (Note: *** = p < 0.01, ** = p < 0.05 and * = p < 0.1) (Modified from
Kabel et al. [60]).
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5. Discussion and Implications

This research suggests, when using TPB, that the consumer’s own evaluation influ-
ences his or her purchase intention the most, and external environment—which here corre-
sponds to the availability of remanufactured products and pressure from other individuals—
the least. Expectations related to product quality, price and risk significantly influenced
attitude and the consumer’s evaluation the most. Likewise, Haws and Naylor [94] re-
ports that consumers engage in sustainable consumption because of their personal and
environmental resources. That is, their own capability to use their physical and financial
resources in a wise way. Regarding the objective product quality, when examining the mean
(from Table 2), product performance (PQ6) was the most important indicator followed
by conformance (PQ5) and aesthetics (PQ4). When it comes to perceived risk, consumers
tended, based on their expectations, to spend more time compared to a new product (R3),
followed by safety (R1) and financial risk (R2). To further validate our findings, results
were compared with similar research. As in Milios and Matsumoto’s [6] study, Swedish
consumers possess knowledge about the benefits associated with a remanufactured robotic
lawn mower (EK1-EK3). Other studies [37,95] have also found positive links between
knowledge and the variables, perceived value, perceived consumer effectiveness and green
trust. Wei et al. [96] demonstrated that environmental involvement leads to higher cog-
nitive elaboration and a positive attitude towards green products. More surprisingly, the
variable ‘environmental concern’, as in Michaud and Llerena’s [65] study, did not provide
any evidence that consumers were more willing to pay for a remanufactured product.
This paper supports Hazen et al.’s [75] evidence that the quality factors for remanufac-
tured products are performance, durability, serviceability and features. In this paper, we
found that time risk associated with servicing and maintenance is one barrier, and this
is closely related to durability and serviceability. The key contradictions from previous
literature are related to the underlying theory with its assumptions, and the pathway of
constructs. In contrast to Jimenez-Parra et al. [51], we identified that for remanufactured
robotic lawn mowers, the brand name and reputation did not have a significant impact on
the consumers’ attitude.

This paper also provides much needed implications for research and practice [97].
The primary contribution is a theoretical basis and a contribution to the foundation of how
consumers evaluate remanufactured products. As with other prediction-based models, TPB
is a general model, providing a holistic view of how certain variables influence the purchase
intention. From this generic result, remanufacturing firms can draw up appropriate circular
marketing and remanufacturing strategies. First and most importantly, to ensure a positive
evaluation of the remanufactured robotic lawn mowers, advertisements and dialogues need
to be centred around the product’s performance, durability (time risk) and price. Second,
as informed by the positive influence of subjective norm, promoting firm-to-consumer and
consumer-to-consumer interactions (e.g., advertisements, information about the benefits,
feedback forms or activity on social media) would also benefit remanufacturing firms. The
availability of remanufactured products is low; therefore, an increase in marketing activity
would automatically benefit the consumer’s ability to perform this purchasing behaviour.
These marketing activities should promote marketplaces for remanufactured products,
making it clear where consumers can turn to.

6. Conclusions and Future Research

This research examined the consumer’s expectations and willingness to engage in
sustainable purchasing behaviour when considering buying remanufactured robotic lawn
mowers. This research demonstrates, using a survey-based methodology, that the con-
sumer’s attitude is the main determinant when buying a remanufactured robotic lawn
mower. Consumers assess different variables to support their own personal interest and to
maximize benefit and lessen the external environment (availability and social pressure).
To obtain a positive evaluation of the remanufactured robotic lawn mower, consumers
value product quality and price reductions. Also, consumers who do not anticipate a
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risk with remanufactured robotic lawn mowers had a positive evaluation and were more
willing to engage in sustainable purchasing behaviour. In more concrete terms, consumers
value performance and price reductions, and worry about how long the remanufactured
robotic lawn mower will remain functional. This research also reveals that the consumer’s
environmental knowledge is sufficient and that this has a positive influence on the environ-
mental concern. However, the environmental concern does not significantly influence the
consumer’s attitude towards remanufactured robotic lawn mowers. To this end, this re-
search has some limitations in terms of its generalizability. This research involved Swedish
participants who were asked about a remanufactured robotic lawn mower. Because a small
proportion of the Swedish population has a robotic lawnmower, and Husqvarna accounting
for a dominant share of sales in Sweden, it is easier for customers to relate to Husqvarna.
The respondents were informed that the study was designed and performed by researchers
at Linköping University. Despite these limitations, this research revealed new insight that
is consistent with previous research. Future research should focus on a dispersed sample
using a random sampling technique with different types of remanufactured products.
Other (or a combination of other) prediction-oriented theories can be used to explore the
consumer’s willingness to engage in sustainable purchasing behaviour of remanufactured
products. We also stress the importance of more theoretical syntheses of theories to gain
more insight into why consumers engage in sustainable behaviour. This is important when
capturing the full picture. Marketing and remanufacturing need to focus on influencing
variables, such as performance, durability (time risk) and price. This research can be used
to increase generalizability, that is to create a common understanding about the consumer’s
perception of remanufactured products. This paper provides direction and guidance for
the formation of circular models, practices and principles.
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