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Abstract: The prior use and age make refurbished products a less desirable option because they are
perceived to be of lower quality, to have a reduced performance and a less attractive appearance. This
research investigates one strategy on how to enhance the appearance of refurbished products and
thereby encourage circular consumption via refurbishment. In 21 in-depth interviews, we explore
whether embodying refurbished products in a timeless design can serve as a potential strategy to
influence consumer acceptance of refurbished products. Specifically, we examined two design styles
that were proposed as timeless: the neo-retro design style, which evokes nostalgia and benefits
from associations with the past, and the simplistic design style, that is independent of cultural or
time-related cues. Our findings provided qualitative support that the neo-retro and the simplistic
design styles can improve consumers’ evaluations of refurbished products. Both design styles
were considered to be timeless and elicited favorable associations in consumers. While refurbished
products, following a neo-retro design style, evoked positive associations with old products, such as
feelings of nostalgia and the good quality of the past, simplistic products benefited from associations
with durability and associations with high-quality brands.
Keywords: refurbished products; timeless designs; consumer acceptance; neo-retro design style;
simplistic design style; circular economy; product appearance

1. Introduction
In the European Union, more than 8 million kg of electronic waste is annually produced [1].
Most of the electronic waste that is currently produced ends up in landfills, where it can harm the
environment by releasing toxins into the atmosphere and the groundwater. At the same time, resources
that are used to build electronic devices become more and more sparse. A smartphone, for example,
contains 42 different minerals on average; all of which are not only finite but also mined at the expense
of the environment and great human costs [2].
1.1. Circular Economy
A promising path to sustainable development is the circular economy. The circular economy
aims to replace our current take-make-waste model of producing products (linear economy) with
a “regenerative system in which resource input and waste, emission, and energy leakage are minimized
by slowing, closing, and narrowing material and energy loops. This can be achieved through
long-lasting design, maintenance, repair, reuse, remanufacturing, refurbishing, and recycling” [3]
(p. 766). In the circular economy, the production of waste and use of virgin resources is minimized,
which can contribute to more sustainable production and consumption. In the current linear economy,
most value of products is lost when these are discarded after their use phase. In the circular economy,
value is however retained because it is restorative by design: materials for the production of consumer
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goods, components of products, and finally, complete products are recovered and restored through
various circular strategies. The most preferred strategies in a circular economy try to maintain
the highest utility and value and thus, keep consumer products intact by aiming for extended use
periods either with the first owner or a successful second life via refurbishment or remanufacturing.
These circular strategies save production costs, such as energy, water, and virgin resources needed to
manufacture new products.
1.2. Refurbishment is a Solution to Our Waste and Resource Problem
Within the circular economy, refurbishment is therefore seen as a key circular strategy to extend
the lifetime of consumer products and keep them in the loop as long as possible. Refurbished products
are second-hand products that were recollected after their first use, subsequently tested and restored
into an acceptable state before they are resold to consumers [4].
From an environmental perspective, in refurbishment only dysfunctional parts are renewed; it can,
therefore, save up to 70% virgin materials, 90% water, and 80% pollutant emissions compared to
manufacturing new products, and therefore has a lower environmental impact than new products or
remanufactured products [5]. Refurbishment is a good strategy, especially for products that cannot be
repaired by consumers themselves or are discarded before the end of their functional life [6].
From a market perspective, refurbishment seems a promising circular strategy to save material
resources. It keeps products in the loop for a longer period of time and can create a competitive
advantage for companies when, in the future, finite resources will inevitably become scarce and hence,
will increase in prices [7]. Refurbishment is, however, only profitable for companies if consumers
buy refurbished products. For consumers, refurbished products are an economical choice because
their market value is 10–50% lower than the market value of new products. Although environmental
and financial benefits, as well as warranties, offer rational reasons to buy refurbished products, these
benefits are not sufficient for most consumers to consider refurbished products as a viable alternative
to new ones [8].
1.3. Low Consumer Evaluations of Refurbished Products
While it is commonly accepted to buy refurbished cars and bicycles, other refurbished consumer
goods, such as coffee makers, headphones or water kettles are not a popular consumer choice yet [9],
and remain a challenge in the transition to a circular economy [10]. Consumers are generally willing to
pay less money for refurbished products and show lower purchase intentions [8,11–17]. Furthermore,
consumers think that refurbished products are a riskier choice or find touching a refurbished product
uncomfortable because of physical or digital traces a former user might have left on the product [18].
Another disadvantage of refurbished products is their aesthetic appearance; refurbished products
are often considered to have a less attractive appearance than new products for two reasons: First,
refurbished products can lack a desired new look and do not follow the latest trends. Second, wear
and tear signs can make the product less desirable because these signs remind the user of the product’s
previous use, thereby triggering negative associations that the product may not function as well as
a‘new product [19].
While most research on consumer acceptance of refurbished products has focused on functional
characteristics [7,20,21], research on aspects related to product appearance is scarce [22,23]. This
research explores a potential strategy to enhance the appearance of refurbished products by giving
these products a timeless design. Timeless designs are generally perceived to be attractive for a longer
time and are not as sensitive to trends [24,25]. We contribute to the current literature by exploring
how refurbished products should look like to remain desirable during multiple lifecycles. Specifically,
we focus on the value of timeless designs for positively influencing consumer acceptance of refurbished
products. Precisely, we use qualitative research to acquire in-depth knowledge of how individuals
derive meaning from the appearance of refurbished products following different timeless design styles,
and how the product’s meaning influences consumers’ attitudes.
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1.4. Enhancing Consumer Acceptance of Refurbished Products Via Product Appearance
In the literature, it has been established that the appearance of the product gives the user
information about the utility of a new product [26–28] and consumers use product appearance as a cue
for quality [23,29–31].
One of the few articles on the appearance of refurbished products has revealed that their
appearance influences consumer acceptance of refurbished products [22]. Specifically, it was found
that if wear and tear signs were present on a smartphone, participants were less likely to buy the
refurbished smartphone and wanted to pay less money for it than for a smartphone without scratches.
Participants worried that the product was contaminated with physical or digital traces of previous
owners. Additionally, participants were afraid that the product would become obsolete because it
might not be possible to update the software of the product. In Mugge et al.’s research [22], a standard
Apple iPhone 5 was investigated, and thus, the effect of appearance was investigated by looking only
at the impact of wear and tear. It would, however, be compelling to complement this research by
investigating other appearance characteristics, such as the specific design style and to which extent
this design style is judged to be timeless.
1.5. Timeless Designs
Specific design styles, such as timeless designs, are less affected by time and “ever-changing
consumer tastes” than other design styles [24] (p. 2), and therefore remain to be evaluated positively
throughout time [26]. According to Lobos [24], timelessness consists of aspects related to the
functionality and appearance of the product. While functionality can be made timeless by designing
a product that is repairable and upgradable, achieving timelessness in the appearance is related to
creating a product that is either unique or by disconnecting it from popular aesthetic cues that will
serve as an indicator of time [24,32]. Lobos’ ideas on timelessness were further developed by Flood
Heaton and McDonagh [33] who suggested the following three possible strategies to create a timeless
product appearance: Exceptionally beautiful designs, nostalgia evoking designs and simplistic designs.
1.5.1. Strategy 1: Exceptionally Beautiful Designs
Creating beautiful forms was described as the first strategy to achieve timelessness in product
appearances. Flood Heaton and McDonagh [33] describe that exceptionally beautiful designs trigger
a “dramatic emotional response” of pleasure (p. 112) in the consumer, which seems to increase the
timelessness of the design, perhaps because the product appears to be particularly unique [24] or
because it communicates being of high quality to the consumer as a result of the “What is beautiful
is good principle” [34] (p. 285). Even though some general design principles for creating attractive
products are known [35–38], the experience of the beauty of a product is also highly subjective and
varies between different consumer groups [39]. Consequently, Flood Heaton and McDonagh [33] see
more potential in the other two strategies to create timeless designs.
1.5.2. Strategy 2: Nostalgia Evoking Designs
Nostalgia evoking designs are considered timeless because of their associations with the past and
were suggested to prolong the emotional durability of a product [40] by integrating values, such as fine
craft, innovation and the historical context into the design. Even though nostalgia evoking products
may not have been exceptionally popular at the time of their first creation, their cultural and historical
context makes them aesthetically appealing now. One possibility to evoke nostalgia with products
is by implementing design characteristics from the past into new designs, such as in the neo-retro
design style.
Neo-retro products are technologically up-to-date and show significant design characteristics
from the past while still conveying information that these products offer new functionalities [41]. One
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example is the Medion life retro radio (see Figure 1). It has an old wooden frame that antique radios
often had2020,
in the
past, but the display indicates that the radio has new functionalities.
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Figure 1. The Medion life retro radio (left) shows neo-retro design style features. While it has a
wooden frame that is comparable to an antique radio (right), the LCD display shows that the product
Figure
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Medion life retro radio (left) shows neo-retro design style features. While it has a wooden
offers new
functionalities.
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In this study, we focus on nostalgia evoking and simplistic designs because they have not yet
Figure 2. The T3 Braun Pocket Radio designed by Dieter Rams in 1958.
been researched in the context of refurbished products and are, therefore, subject to our study.
In this study, we focus on nostalgia evoking and simplistic designs because they have not yet
been researched in the context of refurbished products and are, therefore, subject to our study.
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2. Materials and Methods
The principal investigator visited participants (N = 21) at home to conduct semi-structured, inIn this study, we focus on nostalgia evoking and simplistic designs because they have not yet
depth interviews. All participants were selected from a university-based research panel (M = 50, 2
been researched in the context of refurbished products and are, therefore, subject to our study.
years old, ten females). We selected 21 participants of various backgrounds in terms of age (age range
28–76)
and socio-economic
2. Materials
and Methods backgrounds because of the exploratory nature of this study. Specifically,
we wanted to capture how different consumers perceive refurbished products and were interested
The principal investigator visited participants (N = 21) at home to conduct semi-structured,
in the full spectrum of responses, rather than focusing on one specific target group. Prior research
in-depth interviews. All participants were selected from a university-based research panel (M = 50,
concluded that different target groups may choose refurbished products for different reasons [8] and
2 years old, ten females). We selected 21 participants of various backgrounds in terms of age (age range
thus it is important to include a diverse group of participants to provide a comprehensive
28–76) and socio-economic backgrounds because of the exploratory nature of this study. Specifically, we
understanding of the influence of specific design styles on responses to refurbished products. In
wanted to capture how different consumers perceive refurbished products and were interested in the
addition, the circular economy will only have significant effects if many consumers are willing to
full spectrum of responses, rather than focusing on one specific target group. Prior research concluded
turn to circular alternatives, such as refurbished products.
that different target groups may choose refurbished products for different reasons [8] and thus it is
We decided to interview a total of 21 participants to ensure data saturation. Data saturation is
important to include a diverse group of participants to provide a comprehensive understanding of
achieved when any new interview only delivers approximately one or two additional codes. To
the influence of specific design styles on responses to refurbished products. In addition, the circular
achieve data saturation for heterogeneous groups, 12–16 participants [45,46] are proposed to be
economy will only have significant effects if many consumers are willing to turn to circular alternatives,
interviewed.
such as refurbished products.
The interviews took place at participants’ homes, which enabled participants to show and
We decided to interview a total of 21 participants to ensure data saturation. Data saturation is
discuss their refurbished and second-hand products.
achieved when any new interview only delivers approximately one or two additional codes. To achieve
During the in-depth interviews, participants were asked to respond to 18 stimuli pictures (see
data saturation for heterogeneous groups, 12–16 participants [45,46] are proposed to be interviewed.
Figure 3, for example, stimuli) belonging to three product categories (coffee makers, headphones, and
The interviews took place at participants’ homes, which enabled participants to show and discuss
radios) that varied in their design style (neo-retro, simplistic and prototypical). The stimuli were used
their refurbished and second-hand products.
to evoke associations with refurbished products. We chose coffee makers, headphones, and radios
During the in-depth interviews, participants were asked to respond to 18 stimuli pictures (see
because they are not highly technologically advanced, offer opportunities for refurbishment and are
Figure 3, for example, stimuli) belonging to three product categories (coffee makers, headphones, and
offered in multiple design styles, such as the simplistic and neo-retro design styles.
radios) that varied in their design style (neo-retro, simplistic and prototypical). The stimuli were used
We included prototypical designs to the stimuli to uncover differences in evaluations between
to evoke associations with refurbished products. We chose coffee makers, headphones, and radios
refurbished products with a timeless appearance (following either a neo-retro or simplistic design
because they are not highly technologically advanced, offer opportunities for refurbishment and are
style) and refurbished products with more ‘ordinary’ appearances (following a prototypical design
offered in multiple design styles, such as the simplistic and neo-retro design styles.
style) that are not suggested to be timeless.

Figure 3.
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makers
in theinneo-retro
design style
(Ariete,
simplistic
Figure
3. Example
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makers
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design
style left),
(Ariete,
left),
design style
(Ikawa,
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design (Philips,
simplistic
design
style
(Ikawa,and
middle)
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designright).
(Philips, right).

included prototypical designs to the stimuli to uncover differences in evaluations between
2.1.1.We
Pre-test
refurbished products with a timeless appearance (following either a neo-retro or simplistic design
stimuli
were selected
based
a pre-test
to evaluate
their (following
design style.
In this pre-test,
54
style)All
and
refurbished
products
withon
more
‘ordinary’
appearances
a prototypical
design
designers
and
design
students
(2–34
years
of
design
experience,
M
=
7.34
years
of
design
experience,
style) that are not suggested to be timeless.
52% female) rated 45 images of the product categories of coffee makers, headphones and radios on
the
2.1.degree
Pre-testto which the stimulus product showed design characteristics that are neo-retro, simplistic,
or prototypical of the product category on a 7-point scale (1 = Completely Disagree; 7 = Completely
All stimuli were selected based on a pre-test to evaluate their design style. In this pre-test,
Agree; for means see Table A1). We used designers and design students to obtain an expert opinion
54 designers and design students (2–34 years of design experience, M = 7.34 years of design experience,
on the design styles. For the neo-retro design style, six stimuli (two for each product category) were
52% female) rated 45 images of the product categories of coffee makers, headphones and radios on
selected with high scores on both neo-retro, medium scores on prototypical, and a low score on
the degree to which the stimulus product showed design characteristics that are neo-retro, simplistic,
simplistic. For the simplistic design style, we selected six stimuli with high scores on simplistic and
or prototypical of the product category on a 7-point scale (1 = Completely Disagree; 7 = Completely
medium to high scores on prototypicality and a low score on neo-retro. Finally, for the prototypical
Agree; for means see Table A1). We used designers and design students to obtain an expert opinion
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on the design styles. For the neo-retro design style, six stimuli (two for each product category) were
selected with high scores on both neo-retro, medium scores on prototypical, and a low score on
simplistic. For the simplistic design style, we selected six stimuli with high scores on simplistic and
medium to high scores on prototypicality and a low score on neo-retro. Finally, for the prototypical
design style, we selected six stimuli with a high score on prototypical, and low scores for neo-retro and
simplistic (see Table A1).
2.2. Main Study
During the interviews of the main study, the participants were first asked to elaborate on their
initial perceptions towards refurbished and other second-hand products, such as antiques (for example:
“Have you ever bought a refurbished product?”; If yes: “Why did you decide to buy a refurbished product?”).
Second, they were shown the 18 stimuli pictures. We explained that the products on the pictures were
refurbished, after which participants were asked questions about their perceptions of these products
(For example, “Which of these refurbished products do you like best?”; “What are your associations with the
product given that it is refurbished?”). We specifically asked participants to compare the different stimuli
to uncover the effects of different design styles in refurbished products (for example: “What do you
think about the quality of this product compared to the other products?”; “Which product do you think you could
use for the longest time? Explain why”). Participants received a small compensation (10 euros voucher)
for their participation.
2.3. Data Processing
All interviews were audio-recorded and transcribed by the principal investigator. Subsequently,
the transcriptions were coded using Atlas Ti and analyzed. Codes emerged during two coding rounds,
which were inductive. The first five interviews were analyzed in a collaborative session of all authors,
which resulted in 144 codes. The remaining 16 interviews were analyzed by the principal investigator
and resulted in a total number of 259 codes in the second coding round. Data saturation was reached
after the 18th interview, suggesting that our sample size was sufficient. The first-order codes were
discussed in the research team, adapted and summarized into 88 second-order codes that were sorted
into 29 themes (see Table 1 for an example theme). These first- and second-order codes and themes
were discussed and agreed upon by the full research team. For this paper, 19 out of 32 themes (see
Table A2) were used.
Table 1. Coding structure.
Theme

Second-order Code

First-order Code

Neo-retro products evoke
associations with the past.

Neo-retro refurbished products
evoke sentimental feelings, which
can make them more desirable.

Neo-retro refurbished products evoke
feelings of nostalgia.
Nostalgia determines product choice.

3. Results
In the next section, we elaborate on our findings related to the general motivations to buy
refurbished products, the evaluations of refurbished products following either the neo-retro or simplistic
design styles, and the general design characteristics that were identified to make refurbishment more
attractive to consumers.
3.1. Motivations to Buy Refurbished Products
In general, participants named two main motivations to buy refurbished products: the lower
economic costs and environmental benefits, confirming prior research [15,19,47]. Participants either
had bought refurbished products in the past because they were cheaper than new products and

Sustainability 2020, 12, 1213

7 of 17

refurbishment offered them the possibility to go for a premium product, such as an Apple iPad instead
of a cheaper tablet brand. Other participants mentioned that they had purchased refurbished products
because reusing products saves natural resources and reduces the amount of waste that is produced.
Even though participants proposed these motivations to buy refurbished products, one participant
suggested that the design should seduce the consumer more to buy refurbished products.
Participant 3: “We can, of course, all shout out that nobody should produce new goods anymore
because we already have enough products on our planet, but I think we should all be looking to reuse
things. But it would be great if the design would seduce us to do so.”
3.2. Role of Timelessness in the Design of Refurbished Products
Concerning the effects of different design styles, our findings provide preliminary qualitative
support for the value of both the neo-retro design style and the simplistic design style for
improving consumers’ evaluations of refurbished products in comparison to refurbished products
with a prototypical design style. The prototypical designs did not trigger inferences on timelessness;
prototypical designs were therefore only discussed as a frame of reference for the results of the other
design styles.
3.2.1. Evaluations of Refurbished Products in a Neo-retro Design
Participants evaluated refurbished products in a neo-retro design to have a timeless design
because the neo-retro design style was perceived as less vulnerable to trends than prototypical designs.
Participants argued that if it was beautiful in the past and is still beautiful now, it would be aesthetically
appealing in the future as well, which makes the design timeless.
Participant 4: “I think I would choose (headphone) number 8 (to be beautiful for the longest time)
because it just seems more timeless.”
This is in line with research proposing that timeless designs evoke nostalgic feelings in the consumer
by integrating values, such as fine craft, innovation, and historical context into the design [26].
Refurbished products in a neo-retro design were described to look like ‘old’ products and therefore,
evoke associations with such products in terms of looks and usability. Several participants mentioned
that neo-retro products reminded them of antiques, Art Deco, vintage or other old products. This
association was generally positive because products in the past were “made to last,”, and would
thus have a reduced chance to break down prematurely. As a consequence of this long-lasting value,
a neo-retro design style was considered more desirable for products that are bought in a second or
even later life cycle after refurbishment.
Participant 12: “I think it is an unconscious choice, but I would choose (coffee machine) 1 or 2 because
they have an antique appearance and with that comes some sort of eternal value.”
Participants also expected refurbished products in a neo-retro design style to have ‘old’ functional
features, such as mechanistic buttons or wheels that are not necessarily used in today’s products. This
made the product fun to use for some participants who considered these ‘old’ features to be positive.
Others just mentioned that they expected such ‘old’ functional features, but this did not determine
their product choice. For example, in the neo-retro radios 13 and 14, participants expected the wheels
to make squeaking sounds or to be rickety even though they knew that the product was modern in
a refurbished state.
Participant 6: “Yes, 13. We had such a radio in the past. My association with it is that the wheel is
squeaking. It appears to be old. It could be really modern from the inside, but you cannot see this from
the outside.”
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Refurbished products in a neo-retro design style also reminded people of the “good old times.”
Participants appreciated this because it reminded them of the good old times, or they simply liked
the look of products from that time because of their historic associations. Participants also associated
these refurbished products with a feeling of nostalgia. Multiple participants said that the neo-retro
coffee machines 1 and 2 evoked nostalgic feelings about the American sixties (coffee machine 1) or
an Italian espresso bar (coffee machine 2) and triggered warm memories of experiences in Italy or the
United States.
Participant 10: “I would choose this one (coffee machine 2) because I’ve always liked this one. It’s not
a real argument, more a form of nostalgia. It reminds me of my vacation in Italy before they used these
espresso machines here in the Netherlands.”
While some participants said that the feelings of nostalgia also determined participants’ product
choice for the refurbished products in a neo-retro design style, others said that nostalgia was good but
that the quality of the object was still more important. An important drawback of current refurbished
products is that people perceive them to have lower quality than new products [15,48]. Interestingly,
when presented with pictures of refurbished products in a neo-retro design style, participants did not
express such negative associations. Participants even indicated that refurbished products in a neo-retro
design style looked durable, solid, and robust and reminded them of the good quality of the past.
Participants proposed that products of the past were made to last while they believed that today’s
products often break down prematurely, also known as planned obsolescence.
Participant 8: “I think that the quality is more or less the same for all products but that (coffee maker)
1 and 2 are better than number 5 because they (1 and 2) are classic models like they were built in the
past. In the past, everything was built so that it would last for as long as possible. At the moment, [it
is designed] for just three years because otherwise, they don’t earn enough money anymore. So, I think
that 1 and 2 could be more durable.”
Another disadvantage of the refurbished products that are on the market nowadays is that
consumers do not receive information about their prior use or history of the product [19]. Other kinds
of second-hand products, such as antiques, often benefit from the fact that people believe that there
is a narrative attached to the product, which provides extra emotional value and makes the product
special. Refurbished products are usually not associated with having a narrative. However, our
findings provide some first insights that the appearance of the refurbished product can play a role
in triggering such a narrative. Specifically, some participants mentioned that refurbished products
following a neo-retro style evoke associations with the products, having a narrative more than simplistic
or prototypical products.
Participant 14: “I think that some refurbished products have a story. Not all, of course. [ . . . ] It
depends on your own interpretation. (Coffee machine) 1, really has a story, and the other ones don’t
have that at all. I think it is an unconscious choice. A so-called unconscious choice that is probably
related to my memories. The weird thing is that I have no memories of it because I had not been born
in that time yet.”
Participants suggested that refurbished products in a neo-retro design style looked unique,
charming, prominent, extravagant, and more beautiful than other refurbished products, because of
their old appearance. One participant also said that the ‘old’ look of a refurbished product in a neo-retro
design style gives it an extra value because the appearance is more attractive. Participants appreciate
the use of wood in radio 14 and thought that the metal parts of headphone 8 and coffee maker 1 and 2
made the products more robust.
Participant 2: “It looks like an old-fashioned radio (radio 13). And that wooden cover, not plastic.
I think that is just more beautiful. That is the reason why I would choose that one.”
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3.2.2. Evaluations of Refurbished Products in a Simplistic Design
Our findings suggested that refurbished products following a simplistic design style were
considered to have a timeless design as well. Nevertheless, the underlying reasoning for the value
of a simplistic design style for creating a timeless experience and thereby improving consumers’
evaluation of refurbished products differed from that of refurbished products in a neo-retro design
style. Specifically, participants explained that they perceived the refurbished products in a simplistic
design style as timeless because these were not associated with any particular time in history.
Participant 6: “Yes, I think that I would use (radio 15) it the longest because it is so independent of...
it is just really timeless.”
Refurbished products in a simplistic design style were not related to any period of time and
therefore considered timeless. This is in line with the suggestion that some products are timeless
because the design is independent of time-related cues [24].
One reason why consumers often prefer new products over refurbished products is the appearance
of refurbished products [22]. Refurbished products often do not have an as-new appearance and
sometimes do not follow the latest trend and may, therefore, be less desirable. Refurbished products in
a simplistic design style were, however, described as inconspicuous, simple-looking, nice and easy to
use, and were preferred over prototypical products because of their inconspicuous appearance.
Participant 11: “I think I would choose (radio) number 15 because it looks good in different kinds of
interiors because it is really inconspicuous. That’s good!”
Refurbished products are generally associated with lower quality than new products [15,48].
Our findings suggest that specific appearances may diminish this negative quality effect. Specifically,
refurbished products in a simplistic design style were perceived to have a higher quality compared
to prototypical products. The provided rationale for this difference in quality was that refurbished
products in a simplistic design style reminded participants of objects that were designed by high-quality
brands, such as Apple or the Dieter Rams’ Braun designs. As a consequence, participants favored this
design style in refurbished products over more prototypical designs.
Participant 12: “I would go for (radio) number 15. It has this Apple look. I think it is really beautiful.”
From the appearance of refurbished products in a simplistic design style, participants also inferred
that the product is so simple that nothing can break, such as buttons or the electronics inside of the
product. This was considered to be positive because participants preferred durable products.
Participant 18: “Maybe I could use (radio) 15 for the longest time because there are not many things
that can break. It seems like that. For example, this one has a turning wheel. It seems like it would
last for a long time.”
3.3. Desirable Design Characteristics of Refurbished Products
In addition to the insights on the specific associations of the neo-retro and simplistic design styles,
our results also uncovered general design characteristics that were desired in refurbished products.
Product characteristics related to the quality of the product, the durability, and the repairability could
serve as strategies in how to further enhance the consumer acceptance of refurbished products.
Participants stated that generally only products that are of high quality should be refurbished.
They mentioned that the quality of the product was an important criterion when choosing a refurbished
product, but if the quality was guaranteed, the looks of the product determined the product choice.
Participant 12: “Modern Products can Be Reused. But the only Products that can Be Reused Are
Products that Are Well-Built Because, Yes, They [the Products] Have to be Built for Longevity in
order to be Reusable.”
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Complex products or products with fragile parts, such as the sleek headpiece in headphone number
10, were seen as breakable and therefore, unfavorable because they were perceived to be less durable.
In contrast, participants preferred robust and solid designs in refurbished products as these were
believed to be more durable and less likely to break after purchase.
Participant 19: “With number 9, 10 and 12, I have something like: If something was broken, what
can you still repair? I think that they would break after a period of time. I think I would rather buy
something more solid.”
Participants appreciated the use of wood, metal, and leather in refurbished products. Metal and
brushed aluminum were deemed desirable because of two reasons: First of all, metal products were
perceived to be more repairable than plastic products, and it was easier to determine whether products
are in a good state. Wood was associated with warm feelings and the product having a narrative.
Participant 21: “A chair with a leather or wooden seat can tell a story better than a Rotan (Ikea) chair
because of the wear that it breaks down more beautifully than the other.”
Secondly, metal products were associated with increased durability, whereas plastic was perceived
to be less durable. Most refurbished products in the neo-retro design style benefitted from the positive
perceptions of these materials, as neo-retro products often include wood, leather, and metal.
Refurbished products that looked like they were repairable were modular or consisted of different,
non-integrated parts, were more desirable in a refurbished state because they could be repaired easily
by the consumer and/or the refurbishers. Consumers assumed that repairable products are also more
likely to be successfully refurbished and therefore, more durable and trustworthy than products that
were not repairable.
Participant 5: “If something is to be refurbished, the question is what exactly can be refurbished.
With many coffee machines, you can’t even open them anymore. At least that’s what I read some time
ago. So there is nothing that you can repair about them anymore.”
4. General Discussion
The circular economy is a promising path towards more sustainable production of consumer
goods. One challenge within the circular economy is, however, that current circular products, such as
refurbished products, are often not considered a desirable and viable alternative to new products by
consumers [8,9]. While prior research on consumer acceptance of refurbished products has explored
the functional characteristics of refurbished products [7,21,22] or why refurbished products are not
a desirable consumer choice to most consumers [8,9], research on how to make refurbished products
more attractive via design is sparse [22]. This research contributes to the current literature on consumer
acceptance of refurbished products [9,18,19,22] by exploring the value of the product appearance of
refurbished products for enhancing consumer acceptance. Prior research has only focused on either
verbal or visual information of refurbished products [22] or on the aesthetics of new products [29–38].
Building on prior research, we conducted the first qualitative study that combines knowledge on the
product aesthetics of new products and knowledge on the consumer response to refurbished products.
Thereby we explored potential pathways to design product appearances that remain appealing across
multiple product lifecycles in refurbished products. Specifically, we focus on the value of timeless
designs for enhancing consumer acceptance of refurbished products.
To summarize, our findings provide qualitative support that the neo-retro and simplistic design
styles are considered to be timeless and elicit associations in consumers that are especially favorable in
a refurbished state (see Table 2). Nostalgia evoking designs of new products, including the neo-retro
design style [41], were suggested to be timeless and contribute to product longevity by integrating
values, such as fine craft, innovation, and the historical context into the design [33]. In our study,
refurbished coffee makers, headphones and radios following a neo-retro design style additionally
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benefited from being associated with the good quality of the past, when products were made to last
and to have an eternally beautiful appearance. This is especially desirable for refurbished products
because they are, by definition, older than newly manufactured products.
Table 2. Summary of differences between refurbished neo-retro products, refurbished simplistic
products, and refurbished prototypical products.

Timelessness

Quality

Durability

Narrative

Appearance

Refurbished Products in a
Neo-retro Design

Refurbished Products in a
Simplistic Design

Refurbished Products in a
Prototypical Design

Refurbished neo-retro products
were described as being
timeless.
Refurbished neo-retro products
were perceived to be more
durable because they evoked
associations with the good
quality of the past.
Refurbished neo-retro products
were associated with durability
from the past.

Refurbished simplistic products
were described as being
timeless.
Refurbished simplistic products
were associated with quality
because they reminded people of
brands known for their quality.

Refurbished prototypical
products were perceived to be
out of fashion in the near future.
Refurbished prototypical
products were not associated
with high quality.

Refurbished simplistic products
were associated with durability
because they looked so simple
that nothing could break. Sleek
parts were not desirable in
refurbished products.
Simplistic products were not
associated with a narrative but
often associated with iconic
Braun and Apple products from
the past.

Only refurbished prototypical
products with solid designs
were associated with high
durability.

Refurbished simplistic products
were perceived to have an
inconspicuous appearance.

The appearance of refurbished
prototypical products was not
mentioned by participants.

Refurbished neo-retro products
are more likely to have a
narrative, reminded people of
the past (e.g., the 50s and 60s),
created memories and therefore
had emotional value.
Refurbished neo-retro products
were described to have a unique,
prominent extravagant,
beautiful appearance.

Refurbished prototypical
products were not associated
with a narrative.

New products with simplistic designs were, in turn, suggested to be timeless because they are
disconnected from cues indicating a specific period of time [24]. In our study, refurbished products
following a simplistic design style were not only associated with being timeless but also benefited
from associations of greater durability through simplicity and associations with high-quality brands.
Durability was a re-emerging theme in general; participants favored refurbished products with
a solid over sleek product appearance and preferred refurbished products made of high-quality
materials, such as wood, leather, and metal because of their durability.
4.1. Practical Implications
Our findings have several practical implications for companies and designers aiming to implement
refurbishment and, thereby, encourage circular consumption. By purposefully applying associations
that the neo-retro and simplistic design styles evoke, as well as the general design characteristics, in
the design process of the appearance of refurbished products, designers can design products that
are more likely to be desirable after refurbishment. This has the potential to create products that are
attractive for longer and will last for multiple life cycles. It is an especially interesting strategy for
many consumer electronics that are discarded prematurely [6].
Extending the lifetime of a product via refurbishment has implications for the production as well
as the business model of the producer. First, products need to be designed for longevity to make
refurbished products attractive. Designers should put an emphasis on the timelessness, durability, and
quality of the product when designing the first version of the product. This can extend the product’s
life span and would consequently slow loops currently employed in business models [49]. Second,
designing for longevity may increase production costs for the first version of the product. If the product
is, however, perceived as timeless and the original equipment manufacturer refurbishes the product,
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initial production costs could be compensated by the financial advantages that refurbishment offers
after reselling the product.
One potential drawback about implementing design styles that can evoke associations of
timelessness is the fact that, in the end, all trends are cyclical and evolve over time. Even though
some trends are moving faster than others, it is probably inconceivable to design consumer electronics
that will remain desirable for numerous decades. It is also questionable whether the designs that
are considered neo-retro today will remain to be perceived as neo-retro. Furthermore, even though
prototypes of products do not change frequently, these do evolve in time. Prototypes are “cognitive
reference points” that consumers use to determine whether a product belongs to a certain product
category [50] (p. 533). Shared characteristics, that products of the same category have, determine the
prototype. For example, in the past, a telephone’s handle was considered a prototypical characteristic
of a telephone. Nowadays, telephones are mobile, and most telephones do not have handles anymore.
A high degree of prototypicality has shown to have a positive effect on the attractiveness of products
and, therefore, should be taken into consideration when designing for timelessness [26,35,37]. Even
though these time effects need to be taken into account and limit the ‘eternal’ desirability of timeless
products, this does not mean that timelessness may not contribute to circular consumption. Lifespans
of many product categories are decreasing. For example, the lifespan of coffee machines decreased
from 2000 to 2005 with 9% to only 6.4 years [51]. A successful refurbishment strategy and thus, a second
or even third life, may turn the overall lifespan of coffee machines to 12 or more years. In many cases,
such an increase in lifespan would, from an environmental perspective, be valuable but is not likely to
be strongly affected by changes in fashion cycles or prototypes.
Even though our results suggest that neo-retro and simplistic design styles trigger specific
associations that can improve consumers’ evaluations, we also realize that the final value of these
design styles may differ depending on the consumer group and the product category. First of all,
consumers differ in their aesthetic preferences [39]. For example, highly educated consumers who are
above 50 years old prefer designs that refer to a historic context, such as neo-retro designs, whereas
consumers that are lower educated and younger (below 36) prefer tough designs, characterized by
power and strength. Consequently, the simplistic and the neo-retro design styles may be more influential
for highly educated, older consumers than for younger and lower educated consumer groups.
Whether designing a product in a neo-retro or simplistic style is a good design strategy to enhance
consumer acceptance of refurbished products also depends on the product category of the refurbished
product. Our results suggest that product categories that are not highly technological, such as coffee
machines and radios, can benefit from the positive effects of the neo-retro design style. Nevertheless,
it is questionable whether product categories that are continuously advancing in terms of technology,
such as smartphones, will also benefit as the association with an ‘old’ product may then backfire in terms
of quality perceptions. In this situation, a simplistic design style could be a more desirable strategy.
4.2. Limitations and Future Research
A limitation of our research is that we took a qualitative approach to uncover the associations
that different timeless designs would trigger with consumers, resulting in a relatively small sample
size. We believe that our sample size was sufficient for the exploratory focus of our research, which
was also supported by the fact that data saturation was reached after 18 interviews. Nevertheless,
it would be worthwhile to investigate the effects of timeless designs in more quantitative settings using
larger samples. Furthermore, in real purchase settings, consumers often compare refurbished products
to new products. It would be interesting for future research to investigate the effects of the design
characteristics of refurbished products in choice settings using quantitative research to further validate
our findings.
Future research should also explore how the perceptions of refurbished products of various
consumer groups differ in detail, using a quantitative approach.
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Additionally, our study only explored how consumers perceive the neo-retro and simplistic design
style in refurbished products. It is, however, unclear whether the same effect will account for new
products as well, resulting in a potentially longer first life of the product. Future research needs to
explore what role refurbishment plays in the associations that consumers make with neo-retro and
simplistic products; perhaps in a comparative study between refurbished products and new products.
Future research is needed to translate and further validate our findings into design guidelines for
designers. For example, in our qualitative study, we were not able to distinguish between the effects of
the design styles and the effects of specific, general design characteristics. In fact, some general design
characteristics are more prevalent in one design style than others. For example, participants preferred
products made of wood, leather, and metal because they seemed durable and to age more gracefully.
Leather, wood, and metal were most prevalent in the neo-retro products in our study. Another example
is that participants preferred refurbished products with a robust appearance compared to products
with sleek parts because they are expected to be less breakable. Most neo-retro products had robust
appearances. It is, therefore, interesting for future research to investigate in an experimental setting
whether the value of the neo-retro design style for enhancing consumer acceptance of refurbished
products is due to the materials and form of the products or due to the associations that the design
style evokes in consumers.
Additionally, we acknowledge that even though participants in our study were generally positive
about the use of neo-retro and simplistic design styles in refurbished products, this may not be true for
all products following these styles. More research is needed to explore what makes some simplistic
and neo-retro products attractive, whereas others are considered inauthentic or cheap.
Finally, future research could explore the value of appearance, and specifically, specific design
styles and design characteristics, for enhancing consumer acceptance of different circular strategies.
For products that are circulating among multiple users, such as in sharing systems, other design
characteristics may be more important, such as design characteristics that emphasize hygiene [18].
4.3. Conclusions
Refurbishment is a promising circular strategy that can make the production of consumer goods
more sustainable by saving finite resources and minimizing waste. Refurbished products are, however,
not a desirable consumer choice to most consumers yet, partly because the aesthetic appearance of
refurbished products is considered less attractive than the appearance of new products.
In this research, we explored whether enhancing the product appearance of refurbished products,
by means of two types of timeless design styles, can increase the consumer acceptance of refurbished
products. We uncovered that refurbished products in the neo-retro design style and in the simplistic
design style evoke favorable perceptions in consumers and subsequently enhance the attractiveness of
refurbished products. By considering these findings in the design process, we hope to inspire further
research to inform designers on making circular products that remain desirable in multiple life cycles
and, therefore, stimulate sustainable consumption with circular products.
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Appendix A
Table A1. Differences between refurbished neo-retro products and refurbished simplistic products.
Product

MEAN
Neo-Retro

MEAN
Simplistic

MEAN
Prototypical

1. Neo-retro coffee maker
2. Neo-retro coffee maker
3. Simplistic coffee maker
4. Simplistic coffee maker
5. Prototypical coffee maker
6. Prototypical coffee maker
7. Neo-retro headphone
8. Neo-retro headphone
9. Simplistic headphone
10. Simplistic headphone
11. Prototypical headphone
12. Prototypical headphone
13. Neo-retro radio
14. Neo-retro radio
15. Simplistic radio
16. Simplistic radio
17. Prototypical radio
18. Prototypical radio

6.47
6.13
2.33
3.13
4.0
2.67
6.0
5.93
2.86
2.07
3.29
2.79
6.15
5.62
2.64
3.67
3.23
3.86

2.67
2.67
6.40
5.80
3.93
3.35
3.14
1.64
5.71
6.21
4.79
3.64
4.0
4.00
6.43
5.40
2.62
3.36

4.33
4.20
3.53
2.40
4.60
4.40
3.86
2.93
3.14
3.14
5.57
4.14
5.38
5.38
3.5
4.20
5.23
4.86

Table A2. Overview of overall topics and themes that were coded. First-order and second-order codes
were left out because the table serves to give an overview of the topics.
Overall Topic
Motivations to buy refurbished products
Desirable design characteristics of
refurbished products
Negative associations with refurbished
products
When wear and tear is acceptable

The evaluation of the neo-retro design style

Evaluation of the simplistic design style

Perceptions of Antique products

Theme
Economic benefits of refurbishment
Environmental benefits of refurbishment
Need for quality in refurbished products
Breakability of the design
Material choice of refurbished products determines desirability,
quality perceptions and whether product has a narrative
Contamination issues of refurbished products
Associations with planned obsolescence
When wear and tear is not acceptable on refurbished products
When wear and tear is acceptable on refurbished products
Neo-retro products evoke associations with the past
Neo-retro products evoke associations with a narrative
Neo-retro products evoke nostalgic feelings
Neo-retro products have a special design
Neo-retro products are timeless
Simplistic products are timeless
Simplistic products evoke associations with high quality
though brand associations
Simplistic products look simple and easy to use
Simplistic products are durable through simplicity
Simplistic product can look cheap
Antiques are old
Antiques have a story
Antiques have a special design
Antiques are from a different design period
Antiques are valuable
Antiques are of high quality
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Table A2. Cont.
Overall Topic

Theme

Differences between refurbished products
and antiques

Differences in use
Differences in repair
Differences in age
Differences in value
Differences in technology
Differences in diversion (end of life of the product)
Antiques evoke more feelings than refurbished products
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