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Abstract: Modularity represents a promising design strategy for product lifetime extension. Yet, the fact 
that products are physically designed to be repaired via such a modular design, does not mean 
consumers will act accordingly. Past research demonstrated promising results with current modular 
smartphone users. However, these users may not necessarily reflect the average consumer because 
modular products are not (yet) the norm. Two experiments were set up to test the effect of modularity 
on consumers’ likeliness to repair and to investigate which specific design cues can encourage 
consumers to execute DIY (‘do-it-yourself’) repair. The first study shows that a modular design 
increased the general likeliness to repair and decreased the task difficulty compared to a conventional 
design. Interestingly, the likeliness to use professional repair increased for modular smartphones, while 
the likeliness to DIY repair remained low. For DIY repair, consumers thus may need more support. The 
second study shows that facilitating design cues on the inside of a modular smartphone increased 
consumers' likeliness to consider DIY repair. Our results are relevant for practitioners aiming to increase 
electronic product DIY repair.   
 
Introduction  
The growing amount of electronic product 
waste (e-waste) is becoming increasingly 
problematic worldwide (Parajuly et al., 2019). 
Repair has been addressed as a promising 
strategy to counter the environmental issues 
resulting from our current consumption and 
production patterns (Bocken et al., 2016). 
However, repairing electronic products when 
they are malfunctioning or broken is not yet 
common (Magnier and Mugge, 2022). 
Consumers encounter many barriers to repair, 
such as high costs, lack of spare parts, and 
limited knowledge and ability (Ackermann et al., 
2021; Jaeger-Erben et al., 2021; Nazlı, 2021; 
Rogers et al., 2021; Svensson et al., 2022). 
Prior research implied that consumers’ limited 
ability to repair may be caused by the way 
products are designed (Raihanian Mashhadi et 
al., 2016). For instance, smartphone casings 
are often glued, which takes more time and 
effort to disassemble. 
 
Modularity has been addressed as a design 
strategy to enhance the physical reparability of 
products (Mestre and Cooper, 2017; Mugge et 
al., 2005; Schischke et al., 2019). A modular 
product consists of independent ‘building 

blocks’ (modules) and is designed in such a 
way the modules can be easily replaced or 
repaired when malfunctioning (Bonvoisin et al., 
2016). In addition to enhancing repair, 
modularity potentially allows consumers to 
keep their products up to date with new 
technologies via upgrades, thereby increasing 
lifetime expectations (Den Hollander, 2018; 
Ülkü et al., 2012). Therefore, modularity can be 
beneficial for slowing down resource loops 
(Bocken et al., 2016). Yet, the fact that products 
are physically designed to be repaired, does not 
mean consumers will act accordingly (Makov 
and Fitzpatrick, 2021). 
 
A study on current users of modular 
smartphones demonstrated a strengthened 
perceived ability for DIY (‘do-it-yourself’) repair 
(Amend et al., 2022). However, these users 
may not reflect the average consumer because 
modular products are not (yet) the norm. Many 
consumers are accustomed to involving 
professionals to repair electronic products, 
such as smartphones and washing machines 
(Magnier and Mugge, 2022). A modular design 
would make it easier for consumers to repair 
products themselves, which is often cheaper 
and faster, but also demands a change in their 
current behavior. We contribute to the literature 
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by investigating the impact of a modular design 
on consumers’ likeliness to get the product 
repaired as well as to conduct DIY repair. 
  
The likeliness and perceived 
difficulty to repair modular products  
At present, consumers generally do not believe 
products are designed to be repaired (Van den 
Berge et al., 2022; Wieser et al., 2015), and 
their likeliness to consider repairing a 
malfunctioning product is low (Magnier and 
Mugge, 2022). This low likelihood to repair is 
partly due to the associated difficulty of the 
repair task (Pozo Arcos et al., 2021; Svensson 
et al., 2022). Research showed that a high 
perceived difficulty reduces the attractiveness 
of a task because it may seem unfamiliar to the 
consumer (Pocheptsova et al., 2010). A 
modular design is intended to counter this 
negative perception of repairing consumer 
electronics. The fact that the modules can be 
easily disassembled may result in a more 
attractive repair task because it would be less 
effortful and time-consuming. Therefore, we 
expect that modularity will decrease the 
perceived difficulty of the repair task, which will 
positively influence consumers’ likeliness to 
repair. Accordingly, we hypothesize: 
 
H1: Consumers are more likely to repair an 
electronic product with a modular design than 
one with a conventional design 
 
H2: The perceived difficulty of the repair task 
mediates the effect of modularity on the 
likeliness to repair 
 
Study 1 
 
Method 
The experiment had a 2 (product category: 
washing machine vs. smartphone) x 2 (product 
design: conventional vs. modular) between-
subject design. Washing machines and 
smartphones are commonly owned and the 
environmental impact decreases when their 
current average lifetime is prolonged (Bakker 
and Schuit, 2017). Furthermore, the perceived 
ability to repair these products is low (Jaeger-
Erben et al., 2021). We decided to include a 
‘workhorse’ product (i.e., valued for its 
functional utility) and an ‘up-to-date’ 
product (i.e., susceptible to changes in 
appearance or technology) to consider 
differences in repair attitudes among product 

categories (Cox et al., 2013; Pérez-Belis et al., 
2017).   
 
We created four scenarios using commonly 
occurring failures. For the washing machine, 
the drum bearings were worn out, and for the 
smartphone, the battery was not working 
properly (Thysen and Berwald, 2021). We 
deliberately chose a defect that resulted in a 
reduced product performance rather than a 
complete breakdown. The latter may urge 
immediate action because daily routines are 
disrupted. Since we aimed to investigate the 
effect of modularity, we wanted to limit the 
influence of urge in the repair consideration of 
the participants. To ensure repair would still be 
considered a valuable option (Van den Berge et 
al., 2021), the moment the defect occurred was 
defined between the mandatory warranty 
period and average use time (Wieser et al., 
2015) (washing machine: 6 years; smartphone: 
2 years and 2 months). We used the same 
brandless product pictures for the conventional 
and modular scenarios, cf. figure 1. The 
products were introduced as mid-range models 
with normal performance. For the modular 
conditions, the scenario textually explained the 
product consisted of several independent 
smaller parts (modules), which can be easily 
replaced or repaired when malfunctioning.  
 

  

Figure 1. Pictorial stimuli of Study 1. 
 
Participants were recruited online via Prolific. 
All participants (n=155) were from the UK, 
above 25 years old (Mage=38.79, SD=11.22, 
Male=49.7%, Female=48.4%, Other=1.9%), 
and indicated to own a washing machine/ 
smartphone. All passed the attention check.  
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Participants evaluated the scenarios on their 
general likeliness to repair (‘How 
likely/inclined/willing are you to have this 
product repaired?’; 1=strongly disagree; 
7=strongly agree; =.97 adapted from White et 
al., 2011) and perceived difficulty of the repair 
task (‘Repairing the product described in the 
situation above ...is easy/hard; …is easy/hard 
to complete; …will take little/much time; =.88; 
adapted from (Pocheptsova et al., 2010) on 7-
point scales. We additionally included two 
single items to measure the likeliness for DIY 
and professional repair, ‘How likely are you to 
repair this product yourself/have this product 
repaired by a professional repairer?’ (1=‘not at 
all’; 7=‘very much’). Finally, the participants 
completed a manipulation check on the degree 
of modularity (‘This product is made of modules 
that are easily replaceable’, ‘It is easy to replace 
malfunctioning parts in this product’, ‘through its 
design, this product supports the replacement 
or repair of malfunctioning parts’ (1 = strongly 
disagree; 7 = strongly agree; =.91). 
 
Results  
We conducted bootstrapped (5000 samples) 
parametric tests as these are fairly robust when 
the assumption of normality is violated (e.g., 
Blanca et al., 2017). An independent sample t-
test with product design as the independent 
variable and the degree of modularity as the 
dependent variable showed our manipulation 
was successful (Mconventional=3.88 vs. 
Mmodular=6.36, t(153)=-12.58,p<.001). 
 
We performed three two-way ANOVAs with 
product design and product category as 
independent variables and the three types of 
repair likeliness as dependent variables. For 
the general likeliness to repair participants were 
significantly more likely to repair the modular 
than the conventional product (Mconventional=4.15 
vs. Mmodular=5.35; F(1,151)= 17.86;p<.001), 
confirming H1. Furthermore, a marginally 
significant main effect suggested a higher 
general likeliness to repair washing machines 
than smartphones (Mwashingmachine=5.02 vs. 
Msmartphone=4.48; F(1,151)=3.68;p=.06). No 
significant interaction effect was found.  
 
Interestingly, the modular design did not 
significantly increase the likeliness for DIY 
repair. Instead, participants were more likely to 
professionally repair a modular product 
compared to a conventional one 
(Mconventional=4.54 vs. Mmodular=5.59; 

F(1,151)=11.20; p<.001). More specifically, the 
marginally significant interaction effect between 
the product design and product category on 
likeliness to professional repair (F(1,151)=3.05; 
p=.08) suggests that a modular design is more 
influential in enhancing professional repair for 
smartphones. Even though the general 
likeliness to repair significantly increased for 
modular washing machines, the effect of 
modularity on professional repair likeliness was 
not significant. Nevertheless, the means are in 
the expected direction, cf. table 1. 
 

 Washing 
machine 

 

Smartphone 

 
 

Conv. 
(n=39) 

 

Mod. 
(n=40) 

Conv. 
(n=40) 

Mod. 
(n=36) 

Degree of 
modularity 

3.90 
(1.45) 

 

6.37 
(.84) 

3.88 
(1.42) 

6.36 
(1.12) 

General 
likeliness to 
repair 

4.52 
(1.84) 

 

5.53 
(1.59) 

 

3.78 
(2.03) 

 

5.18 
(1.51) 

 
Difficulty of 
the task 
 

4.76 
(.96) 

3.63 
(1.39) 

4.00 
(1.56) 

2.90 
(1.54) 

DIY repair 
likeliness 
 

1.95 
(1.75) 

2.28 
(1.84) 

2.40 
(2.16) 

2.81 
(2.23) 

Professional 
repair 
likeliness 

4.97 
(2.08) 

 

5.48 
(1.88) 

4.10 
(2.19) 

 

5.69 
(1.53) 

 
Table 1. Descriptive statistics of the four 
conditions of Study 1.  
 
Finally, we performed a mediation analysis to 
check whether the perceived difficulty of the 
task explains the effect of the modular design 
on the likeliness to repair. Using PROCESS 
model 4 (Hayes, 2013), the indirect effect 
showed significant results (b=.28; BootSE=.11; 
95%CI:[.08,.05]). Specifically, modularity 
negatively influenced the perceived difficulty of 
the task (b=-1.09; SE=.23; 95%CI:[-1.54;-.64] 
p<.001), which in turn had a positive effect on 
the likeliness to repair (b=-.26; SE=.10; 
95%CI:[-.45;-.06]; p<.05). Our results thus 
indicate a partial mediation, confirming H2. 
 
Discussion 
The findings of study 1 showed that modularity 
increased the general likeliness to repair, which 
was explained by a decreased perceived 
difficulty of the repair task. However, a modular 
design only influenced the likeliness to consider 
professional repair. This is surprising as we 
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often implicitly assume that modular designs 
would encourage DIY repair, as the replaceable 
modules would make repair easier to conduct 
and could also save expensive labor costs. 
Therefore, exploring what would increase the 
likeliness to DIY repair modular smartphones is 
interesting to explore further. 
 
Design cues and the likeliness to DIY 
repair modular products  
Even though modular products encourage 
repair, consumers do not feel sufficiently able to 
do such repairs themselves. Instead of 
consulting a professional repairer, designers 
may further support them to increase their 
perceived ability to conduct DIY repair. 
Research suggested that design interventions 
(i.e., affordances) can be useful to prompt 
consumers to adopt sustainable behavior 
(Bhamra et al., 2011; Ohnmacht et al., 2018). 
Affordances are defined as “action possibilities 
in the environment in relation to the action 
capabilities of the user” (Gibson, 1977). It 
prompts a specific use or interaction with the 
user, for example, a handle on a door invites 
you to open it. 
 
Repair affordances thus represent the repair 
action possibilities in the relation between the 
user and a malfunctioning object. For example, 
for repair consumers generally need to open 
the product, diagnose the problem, relate this to 
the correct component, and replace this 
component with a new one. All are repair 
affordances, and if modular products do not 
sufficiently support consumers in these actions, 
DIY repair is unlikely to happen. To increase the 
ability for DIY repair, signifiers, which are 
physically perceivable cues, are needed to 
support the specific repair steps and can make 
them more easily processed (Norman, 2008). 
 
Different types of cues can be designed to bring 
about repair affordances. For example, a cue 
on the outside that indicates where to open the 
product could make it easier to start the repair 
task, or a cue inside the product could make the 
to-be-repaired component easier to identify. 
Therefore, we hypothesized the following: 
 
H3: Consumers are more likely to DIY repair a 
modular product when the design includes 
explicit repair cues 
 
 

Study 2 
 
Method 
The experiment used a 2 (outside cue: present 
vs. absent) x 2 (inside cue: present vs. absent) 
between-subject design. We focused on 
smartphones because these are often replaced 
even with minor defects, and DIY repairs can 
cut repair costs. Additionally, some examples of 
modular/ repairable smartphones are available 
on the market (e.g., Fairphone, Nokia) making 
our insights relevant to practitioners. 
 
In line with study 1, the smartphone was 
introduced as a mid-range model with normal 
performance. The time of ownership was 2 
years and 2 months, and brand names were 
removed, cf. figure 2. In all scenarios, the 
smartphone had a modular design with a failing 
battery. We included two types of cues. One 
was a notch (i.e., inlet) on the smartphone’s 
exterior, which can be used to open the device. 
One was an icon on the inside indicating the 
smartphone’s components (e.g., battery), which 
was shown on the website/(online) manual. 
Participants were recruited similarly to Study 1. 
All owned a smartphone (n=158, Mage=41.37, 
SD=13.56, Male = 50%, Female = 50%, Other 
= 0%), and passed an attention check.  
 
 Outside Cue: 

absent 
Outside Cue: 

present 

In
si

de
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ue
: a

bs
en

t  

 

 

 

 

 

In
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 C
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Figure 2. Pictorial stimuli of Study 2. 
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Similar to study 1, we measured the general 
likeliness to repair (=.94) and the perceived 
difficulty of the repair task (=.90). We 
measured the likeliness for DIY and 
professional repair on 3-item scales (‘How 
likely/inclined/willing are you to repair this 
product yourself’ =.97/to have this product 
repaired by a professional repairer?’; 1=‘not at 
all’; 7=‘very much’ =.96). We checked our 
manipulations on 3-item scales (1=strongly 
disagree; 7=strongly agree) for the outside cue 
(‘It is immediately evident/clearly indicated 
where this smartphone can be opened’, ‘I do not 
expect to have difficulties to open this 
smartphone’; =.88) and the inside cue (‘It is 
immediately evident/clear how different 
components could be identified inside this 
smartphone’, ‘I do not expect to have difficulties 
to identify different components’; =.92). 

Results 
We performed two bootstrapped independent t-
tests with the cues as the independent 
variables and the accompanying manipulation 
check as the dependent variable. The results 
showed that both manipulations were 
successful (Mno_OutCue=4.31 vs. MOutCue=6.21, 
t(156)=-9.17, p<.001; MNo_InCue =4.06 vs. 
MInCue=5.50, t(156)=-6.34, p<.001). 

Outside cue: 
absent 

Outside cue: 
present 

Inside 
cue: 

absent 
(n=40) 

Inside 
cue: 

present 
(n=41) 

Inside 
cue: 

absent 
(n=37) 

Inside 
cue: 

present 
(n=40) 

Manipulation 
outside cue 

3.61 
(1.54) 

4.99 
(1.34) 

6.20 
(.85) 

6.22 
(.95) 

Manipulation 
inside cue 

3.72 
(1.63) 

5.64 
(1.04) 

4.42 
(1.64) 

5.35 
(1.46) 

General 
likeliness to 
repair 

5.29 
(1.70) 

5.90 
(1.20) 

5.50 
(1.58) 

6.08 
(1.29) 

Difficulty of 
the task 

2.59 
(1.26) 

2.46 
(1.31) 

2.38 
(1.09) 

2.38 
(1.30) 

Likeliness 
DIY repair 

4.06 
(2.23) 

4.84 
(2.18) 

4.32 
(2.28) 

5.42 
(1.91) 

Likeliness 
Prof. Repair 

4.05 
(1.83) 

3.85 
(1.99) 

4.35 
(2.03) 

3.57 
(1.86) 

Table 2. Descriptive statistics of the four 
conditions of Study 2.  

We performed three two-way ANOVAs with the 
cues as independent variables and the three 

types of repair likeliness as dependent 
variables. In general, participants were more 
likely to repair the modular smartphone in the 
presence of an inside cue compared to when 
such a cue was absent (MNo_InCue=5.40 vs. 
MInCue =5.99; F(1,154)=6.61; p<.05), which was 
not the case for the outside cue. The interaction 
was also insignificant. The ANOVA with the 
likeliness for DIY repair as a dependent variable 
showed similar results and participants were 
thus more likely to perform DIY repair when an 
inside cue was provided (MNo_InCue =4.19 vs. 
MInCue=5.13; F(1,154)=7.46; p<.01), which was 
not the case for the outside cue. The interaction 
was insignificant as well. The likeliness for 
professional repair did not significantly change 
by both cues, cf. table 2. 

Discussion and implications 
Our research confirms the potential of modular 
design to stimulate repair (Mugge et al., 2005; 
Schischke et al., 2019), and that technically 
repairable products do not automatically lead to 
repair behavior (Makov and Fitzpatrick, 2021). 
Our empirical findings showed that consumers 
need support in their repair ability. We 
demonstrated that a repair cue that facilitates 
the consumer during the repair task would be 
most effective to encourage DIY repair. 

Although our study provides interesting insights 
into how to successfully implement modularity, 
our results do not explain why the inside cue 
was more effective than the outside cue. 
Reflecting on our stimuli, participants could 
have experienced more support via the icon, as 
it facilitated the repair act itself, compared to 
facilitating where to start the repair via the 
notch. Therefore, for a modular product, the 
opening may not be considered a big 
constraint, and the focus should be on cues that 
support during the repair act. Finally, we must 
note that the visual information (i.e., a picture of 
the inside of the smartphone) of the inside cue 
scenarios could have additionally supported 
consumers. Processing fluency theory 
addresses the importance of (visual) 
declarative information to ease the task 
(Schwarz et al., 2021), and this thus may have 
helped to envision the repair steps and to 
reassure them that performing a repair is within 
their capabilities. To stimulate DIY repair of 
modular products, we, therefore, recommend 
including clear declarative information in 
addition to explicit repair cues in the design. 

- 1112 -



 

 

5th PLATE Conference Espoo, Finland, 31 May - 2 June 2023 
Renske van den Berge, Lise Magnier & Ruth Mugge 
The influence of a modular design and facilitating cues on consumers’ 
likeliness to repair electronic products 

 

 
 

 
Acknowledgments 
This research is part of the PROMPT project 
and funded by the European Union´s Horizon 
2020 research and innovation program under 
grant agreement no. 820331. 
 
References 
Ackermann, L., Schoormans, J. P. L., and Mugge, R. 

(2021). Measuring consumers’ product care 
tendency: Scale development and validation. 
Journal of Cleaner Production, 295, 126327. 
https://doi.org/10.1016/j.jclepro.2021.126327 

Amend, C., Revellio, F., Tenner, I., and Schaltegger, 
S. (2022). The potential of modular product design 
on repair behavior and user experience – Evidence 
from the smartphone industry. Journal of Cleaner 
Production, 367, 132770. 
https://doi.org/10.1016/j.jclepro.2022.132770 

Bakker, and Schuit. (2017). The Long View: 
Exploring Product Lifetime Extension. Report for 
UN Environment. 

Barber, J. A., and Thompson, S. G. (2000). Analysis 
of cost data in randomized trials: An application of 
the non-parametric bootstrap. Statistics in 
Medicine, 19(23), 3219–3236. 
https://doi.org/10.1002/1097-
0258(20001215)19:23<3219::AID-
SIM623>3.0.CO;2-P 

Bhamra, T., Lilley, D., and Tang, T. (2011). Design 
for Sustainable Behaviour: Using products to 
change consumer behaviour. Design Journal, 
14(4), 427–445. 
https://doi.org/10.2752/175630611X13091688930
453 

Blanca, M. J., Alarcón, R., Arnau, J., Bono, R., and 
Bendayan, R. (2017). Datos no normales: ¿es el 
ANOVA una opción válida? Psicothema, 29(4), 
552–557. 
https://doi.org/10.7334/psicothema2016.383 

Bocken, N. M. P., De Pauw, I., Bakker, C. A., and 
Van der Grinten, B. (2016). Product design and 
business model strategies for a circular economy. 
Journal of Industrial and Production Engineering, 
33(5), 308–320. 
https://doi.org/10.1080/21681015.2016.1172124 

Bonvoisin, J., Halstenberg, F., Buchert, T., and 
Stark, R. (2016). A systematic literature review on 
modular product design. Journal of Engineering 
Design, 27(7), 488–514. 
https://doi.org/10.1080/09544828.2016.1166482 

Cox, J., Griffith, S., Giorgi, S., and King, G. (2013). 
Consumer understanding of product lifetimes. 
Resources, Conservation and Recycling, 79, 21–
29. 
https://doi.org/10.1016/j.resconrec.2013.05.003 

 
 
 
 

 
Den Hollander, M. C. (2018). Design for Managing 

Obsolescence: A Design Methodology for 
Preserving Product Integrity in a Circular Economy. 
Doctoral dissertation, Delft University of 
Technology. 

Gibson, J. J. (1977). Chapter 8: The theory of 
affordances. In The Ecological Approach to Visual 
Perception (pp. 127–136). 

Hayes, A. F. (2013). Integrating Mediation and 
Moderation Analysis: fundamentals using 
PROCESS. In Introduction to Mediation, 
Moderation and Conditional Process Analysis. New 
York: Guilford Press. 

Jaeger-Erben, M., Frick, V., and Hipp, T. (2021). 
Why do users (not) repair their devices? A study of 
the predictors of repair practices. Journal of 
Cleaner Production, 286, 125382. 
https://doi.org/10.1016/j.jclepro.2020.125382 

Magnier, L., and Mugge, R. (2022). Replaced too 
soon ? An exploration of Western European 
consumers ’ replacement of electronic products. 
Resources, Conservation & Recycling, 185(June), 
106448. 
https://doi.org/10.1016/j.resconrec.2022.106448 

Makov, T., and Fitzpatrick, C. (2021). Is repairability 
enough? big data insights into smartphone 
obsolescence and consumer interest in repair. 
Journal of Cleaner Production, 313, 127561. 
https://doi.org/10.1016/j.jclepro.2021.127561 

Mestre, A., and Cooper, T. (2017). Circular Product 
Design. A Multiple Loops Life Cycle Design 
Approach for the Circular Economy. The Design 
Journal, 20(sup1), S1620–S1635. 
https://doi.org/10.1080/14606925.2017.1352686 

Mugge, R., Schoormans, J. P. L., and Schifferstein, 
H. N. J. (2005). Design strategies to postpone 
consumers’ product replacement: The value of a 
strong person-product relationship. Design Journal, 
8(2), 38–48. 
https://doi.org/10.2752/146069205789331637 

Nazlı, T. (2021). Repair motivation and barriers 
model: Investigating user perspectives related to 
product repair towards a circular economy. Journal 
of Cleaner Production, 289. 
https://doi.org/10.1016/j.jclepro.2020.125644 

Norman, D. A. (2008). Signifiers, not affordances. 
Interactions, 15(6), 18–19. 
https://doi.org/10.1145/1409040.1409044 

Ohnmacht, T., Vu, T. T., Schaffner, D., and Weibel, 
C. (2018). How to postpone purchases of a new 
mobile phone? Pointers for interventions based on 
socio-psychological factors and a phase model of 
behavioural change. Journal of Cleaner Production, 
200, 809–818. 
https://doi.org/10.1016/j.jclepro.2018.07.292 

Parajuly, K., Kuehr, R., Awasthi, A. K., Fitzpatrick, C., 
Lepawsky, J., Smith, E., Widmer, R., and Zeng, X. 
(2019). Future e-waste scenarios. 
https://wedocs.unep.org/bitstream/handle/20.500.1
1822/30809/FutEWSc.pdf?sequence=1&isAllowed
=y 

- 1113 -



 

 

5th PLATE Conference Espoo, Finland, 31 May - 2 June 2023 
Renske van den Berge, Lise Magnier & Ruth Mugge 
The influence of a modular design and facilitating cues on consumers’ 
likeliness to repair electronic products 

 

 
 

Pérez-Belis, V., Braulio-Gonzalo, M., Juan, P., and 
Bovea, M. D. (2017). Consumer attitude towards 
the repair and the second-hand purchase of small 
household electrical and electronic equipment. A 
Spanish case study. Journal of Cleaner Production, 
158, 261–275. 
https://doi.org/10.1016/j.jclepro.2017.04.143 

Pocheptsova, A., Labroo, A., and Dhar, R. (2010). 
Making products feel special: When metacognitive 
difficulty enhances evaluation. Journal of Marketing 
Research, 47(6), 1059–1069. 
https://doi.org/10.1509/jmkr.47.6.1059 

Pozo Arcos, B., Dangal, S., Bakker, C., Faludi, J., 
and Balkenende, R. (2021). Faults in consumer 
products are difficult to diagnose, and design is to 
blame: A user observation study. Journal of 
Cleaner Production, 319, 128741. 
https://doi.org/10.1016/j.jclepro.2021.128741 

Raihanian Mashhadi, A., Esmaeilian, B., Cade, W., 
Wiens, K., and Behdad, S. (2016). Mining 
consumer experiences of repairing electronics: 
Product design insights and business lessons 
learned. Journal of Cleaner Production, 137, 716–
727. https://doi.org/10.1016/j.jclepro.2016.07.144 

Rogers, H. A., Deutz, P., and Ramos, T. B. (2021). 
Repairing the circular economy: Public perception 
and participant profile of the repair economy in Hull, 
UK. Resources, Conservation and Recycling, 168. 
https://doi.org/10.1016/j.resconrec.2021.105447 

Schischke, K., Proske, M., Nissen, N. F., and 
Schneider-Ramelow, M. (2019). Impact of 
modularity as a circular design strategy on 
materials use for smart mobile devices. MRS 
Energy & Sustainability, 6(1), 1–16. 
https://doi.org/10.1557/mre.2019.17 

Schwarz, N., Jalbert, M., Noah, T., and Zhang, L. 
(2021). Metacognitive experiences as information: 
Processing fluency in consumer judgment and 
decision making. Consumer Psychology Review, 
4(1), 4–25. https://doi.org/10.1002/arcp.1067 

Svensson, S., Jennifer, H., Jessika, D. R., and 
Richter, L. (2022). A Process Approach to Product 
Repair from the Perspective of the Individual. In 
Circular Economy and Sustainability (Issue 
0123456789). Springer International Publishing. 
https://doi.org/10.1007/s43615-022-00226-1 

Thysen, T., and Berwald, A. (2021). Consumers’ 
experiences with premature obsolescence – 
Insights from seven EU countries. 4th Conference 
on Product Lifetimes and the Environment 
(PLATE), May. 

Ülkü, S., Dimofte, C. V., and Schmidt, G. M. (2012). 
Consumer valuation of modularly upgradeable 
products. Management Science, 58(9), 1761–
1776. https://doi.org/10.1287/mnsc.1120.1519 

Van den Berge, R., Magnier, L., and Mugge, R. 
(2021). Too good to go? Consumers’ replacement 
behaviour and potential strategies for stimulating 
product retention. Current Opinion in Psychology, 
39, 66–71. 
https://doi.org/10.1016/j.copsyc.2020.07.014 

Van den Berge, R., Magnier, L., and Mugge, R. 
(2022). Until death do us part? In-depth insights into 
Dutch consumers ’ considerations about product 
lifetimes and lifetime extension. Journal of 
Industrial Ecology, 1–15. 
https://doi.org/10.1111/jiec.13372 

White, K., Macdonnell, R., and Dahl, D. W. (2011). 
It’s the mind-set that matters: The role of construal 
level and message framing in influencing consumer 
efficacy and conservation behaviors. Journal of 
Marketing Research, 48(3), 472–485. 
https://doi.org/10.1509/jmkr.48.3.472 

Wieser, H., Tröger, N., and Hübner, R. (2015). The 
consumers’ desired and expected product lifetimes. 
Conference on Product Lifetimes and the 
Environment (PLATE), June - Nottingham Trent 
University. 

 
 
 
 
 
 
 
 
 
 

 

- 1114 -


	PLATE2023-alku
	PLATE2023_2nd-draft.pdf
	ekakoko
	kaikki-artsut
	A-F
	A
	Abadian_CoCreatingAVisionForTheCircularEconomy
	Co-creating a Vision for the Circular Economy: A Case Study of the Polyurethane Foam Industry via Backcasting
	Mona Abadian(a), Jennifer D Russell(a)


	Abuzeinab_KeyGlobalChallengesAndOpportunities4ScalingUpUpcycling copy
	Key global challenges and opportunities for scaling up upcycling businesses in the world: Interpretive structural modelling workshop preliminary analysis
	Amal Abuzeinab(a), Kyungeun Sung(a), Richie Moalosi(b), Ashwathy Satheesan(c), Bilkisu Garba(d), Funto Adeh(d), Hye-Won Lim(e), Joon Sang Baek(f), Sophia N. Njeru(g)


	Ackermann_FosteringProductLifetimePracticesAmongYoungConsumers
	Fostering product lifetime extension practices among young consumers: Implications for policymakers from a consumer behavior perspective
	Laura Ackermann(a, b), Dominik Walcher(b), Sybille Salbrechter(b)


	Ahmed_SustainableBusinessModelsForTheSecondUseOfElectricVehicles
	Sustainable Business Models for the Second Use of Electric Vehicles Lithium ion Batteries in an Ecosystem Context: A Review
	Saad Ahmed (a), Elli Verhulst(a), Casper Boks(a)


	Amasawa_Deducing environmental implication of clothing rental from consumer voices and behaviors- a social experiment in Japan
	Deducing environmental implication of clothing rental from consumer voices and behaviors: a social experiment in Japan
	Eri Amasawa(a,b) and Koji Kimita(c)


	Andre_Secondhand_shell_jackets_are_better_than_users_think
	Hampus André*(a), Louisa Swenne*(b)

	Arriola_SafeAndCircularDesignADesignMethodForDealingWithSubstancesOfConcern
	Safe and Circular Design - A design method for dealing with substances of concern in products
	Julieta Bolaños Arriola (a), Vrishali Subramanian (b), Conny Bakker (a), Ruud Balkenende(a)


	Autio_Consumersconcernaboutchemicalsinclothing
	Consumers’ concern about chemicals in clothing – Environment, skin contact, and the materiality of colour
	Minna Autio(a,b), Janne Poikolainen(a), Sanna Sekki(a), Lotta Ruippo(a), Riikka Räisänen(a,b)


	Axt_CircularEconomyInCriticalValueChainsTheCaseOfHydrogenElectrolysersAndFuelCells
	Circular economy in critical value chains: the case of hydrogen electrolysers and fuel cells
	Marie Axt(a), Brian Baldassarre(a, b), Julian Kirchherr(a), Jakob Vestergaard(a)



	B
	Baczyk_Rebound_effects_of_circular_business_models_on_the_consumer_level_a_review
	Rebound effects of circular business models on the consumer level: a review
	Michał Bączyk, Vivian S.C. Tunn, Blanca Corona, Ernst Worrell


	Beerten_Barriers_and_Enablers_for_the_Implementation_of_Design_for_Sustainability_in_Flemish_Design_Agencies
	Barriers and Enablers for the Implementation of Design for Sustainability in Flemish Design Agencies
	P. Beerten(a,b), F. Ostuzzi(c), L. Brosens(c)


	Berger_DigitalBatteryPassportInformationContent
	Digital battery passport information content for end of (first) battery life management support
	Katharina Berger(a), Rupert J. Baumgartner(a), Martin Weinzerl(b), Johann Bachler(b), Josef-Peter Schöggl(a)


	Berglund_Chair_a_story
	Chair a Story – What Repurpose-Driven Design can contribute to upcycling more dining room chairs
	Moa Berglund(a), Sofia Bystedt(b), David Eklöf(a), Martijn van den Bosch(a), Renee Wever(a)


	Bhatnagar PLATE Manuscript_2023
	Incorporating social lifecycle assessment in circularity metrics to avoid the unintended consequences of circular economy - Plate Conference Proceedings Template 2023
	Anubhuti Bhatnagar (a), Kirsi Niinimäki (a)


	Bradley_Towards_a_design_research_agenda_for_reusable_packaging_systems
	Towards a shared design research agenda for reusable packaging systems

	Bucker_FromColouringExcelsByHandToUsingAdvancedAlgorithms
	From colouring excels by hand to using advanced algorithms: Digital technologies as enablers of the circular economy
	Christian Bücker(a), Julia Pantel(b), Martin Geissdoerfer (c), Mukesh Kumar (a)


	Buesa_CircularEconomyInCriticalValueChainsTheCaseOftitaniumetal
	Circular economy in EU critical value chains: The case of titanium metal in defence and civil aviation

	Bunodiere_DesignAndImplementationOfInnovativeBusinessModel
	Design and implementation of an innovative business model based on repair as a hobby
	Alex Bunodiere(a), Joost Duflou(a,b)



	C
	Castro_TheVariableOfTheCircularReboundEffectPhenomenom
	Celadyn_TheInteriorArchitecturalDesignMethodsInShapingInteriorComponents
	The interior architectural design framework for shaping interior components to optimize the lifetime of building products
	Celadyn Magdalena(a), Celadyn Waclaw(b)


	Child_DevelopingSamplesOfSmall-ScaleRemanufactureFromPre-ConsumerTextileFallout
	Developing Samples of Small-Scale Remanufacture from Pre-Consumer Textile Fallout
	Child, Emmeline


	Choi_UnderstandingProductHibernationPeriodsWithChildrensProducts
	Claussen_Measuring long-term perceived quality in sports t-shirts
	Measuring long-term perceived quality in sports t-shirts: A comparison of two study designs
	Lars Claussen(a), Alex Lloyd(a), Daniel Ruiz(b), George Havenith(a)


	Claxton_DurableApparelInTheCircularEconomy
	Durable Apparel in the Circular Economy: Exploring the effect of post-industrial material waste on garment lifetimes
	Claxton, S.(a)


	Clemm_ModelingEffectsOfSmartphoneReuseOnMarket-levelLifetimeAndEnvironmentalImpacts
	Modeling effects of smartphone reuse on market-level lifetime and environmental impacts informed by consumer survey data: preliminary results
	Christian Clemm(a), Levon Amatuni(b), José M. Mogollón(b), Mitsutaka Matsumoto(c)


	Cox_ASocioTechnicalCritiqueOnTheFutureUseOfDigitalTechnologiesCLothingManufacturing
	A socio-technical critique on the future use of digital technologies for clothing manufacturing
	Ms Rachel S. Cox, Dr Amy V. Benstead, Dr Rosy Boardman & Dr Steven G. Hayes



	D
	DalgaardNielsen_DoesResaleExtendtheUsePhaseofGarments.ExploringLongevityontheFashionResaleMarket
	Does Resale Extend the Use Phase of Garments? Exploring Longevity on the Fashion Resale Market
	Mette Dalgaard Nielsen(a), Else Skjold(b)


	Das_A qualitative framework for mapping rebound effects of different circular business model archetypes
	Ankita Das(a), Nancy Bocken(a), Jan Konietzko(a)

	Dehghannejad_Exploring paradoxes to scaling circular business models in cascading systems in the textile and clothing industry
	Exploring paradoxes to scaling circular business models in cascading systems in the textile and clothing industry
	Mohammadreza Dehghannejad(a), Rudrajeet Pal(a,b)


	Dominguez_RepairingRealityFromArtificialBiomechanics
	Druschke_Trade-offsBetweenEnvironmentalPerformanceAndRepairImprovement
	Methodology for Holistic Circular Product Creation combining Strategy Measures and Life Cycle Assessment
	Jan Druschke(a), Nils F. Nissen(a), Lutz Stobbe(b), Martin Schneider-Ramelow(a,b)



	E
	Earley_TheBIOTENDesignGuidelines
	The BIO TEN Design Guidelines: Inspiring biobased, local, durable and circular innovation in fashion textiles
	Rebecca Earley, Laetitia Forst


	English_Designers_shaping_remanufacturing_strategies
	Julia English(a), Miriam Borcherdt(a)
	a) RMIT, Melbourne, Australia

	Eng_Seeing_Complexity_in_the_Circular_Economy__A_Product_Packaging_Case_Study
	Introduction
	Literature
	Approaching Complexity in CE
	Making Sense of Order: The Cynefin Framework
	Challenging the Complexity of the Circular Economy

	Methodology
	Step 1: Background Product Life Cycle Research and Life Cycle Overview
	Step 2: Table-based Coding and Tuning Granularity
	Step 3: Cynefin Visualisation and Identification of Management Strategies

	Results
	1) Product Life cycle Background
	2) Tabular Coding and Tuning Granularity
	3) Cynefin Visualisation and Managing Dynamics of Context Transitions

	Discussion
	Moving from Differences in Scale to Differences in Kind
	Limitations and Future Work

	Conclusions
	References

	Eroglu_UnderstangingSocialMechanismsBehindSustainablePractices
	Understanding the Social Mechanisms behind Sustainable Practices to Extend Clothing Lifespan
	F. Suhendan Eroglu(a)


	Eroglu_UserInfluenceOfProductLife-span
	User Influence on Product Lifespan: A Case Study of Toys based on Material Qualities
	F. Suhendan Eroglu(a)



	F
	Ford_CircularEconomyAndSustainabilityOfCellulosicMaterials
	Fiona Ford(a), Dr Claudia E Henninger(a), Dr Alejandro Gallego Schmid (b)

	Forst_LifecycleDesignAMethodForSupportingDesignDecisionMaking
	Lifecycle Design: A method for supporting design decision-making with LCA knowledge in an interdisciplinary research project
	Laetitia Forst (a), Kate Goldsworthy (a), Jutta Hildenbrand (b), David Sànchez Domene (c)


	Frahm_Everyone_does_it_-_Product-related_Resell_Strategies_of_Professional_Second-hand_Retailers
	Everyone does it: Product-related Resell Strategies of Professional Second-hand Retailers
	Lea Becker Frahm(a), Linda Nhu Laursen(a), Christian Tollestrup(a)


	Frahm_Smells_Like_Grandparents_-_Consumers’_Barriers_and_Motivations_to_Second-hand_Shopping
	Smells Like Grandparents: Consumers’ Barriers and Motivations to Second-hand Shopping
	Lea Becker Frahm(a), Linda Nhu Laursen(a), Casper Boks(b)


	Franconi_Co-creatingSociotechnicalVisionsForACircularMetalEconomy
	Franconi_ReuseAnAnalysisOfMultipleCaseStudies
	Defining alternative recovery strategies for reuse: An analysis of multiple case studies under the reuse umbrella

	FrombergCircular_economy_through_the_lens_of_the_forest_metaphor
	Emma H. E. Fromberg(a,b), Conny A. Bakker(a), Joshua Entsminger(c), Chris Grantham(d), Adam Lusby(d, e), David Peck(f), Ken Webster(b)



	G
	Gossen_TheInfluenceOfDynamicNormsOnThe
	The influence of dynamic norms on the effectiveness of sufficiency-promoting messages

	Gray_CBMs_for_the_clothing_industry
	What measuring the environmental impact of Circular Business Models means for the clothing industry
	Sarah Grayab; Professor Angela Druckmanb; Professor Jhuma Sadhukhanb; Keith Jamesa


	Guzzo_MappingThePotential
	Introduction
	Research approach
	Results
	Discussion and Final Remarks
	Acknowledgement
	References

	Güsser-Fachbach_PerformanceAssessmentToolForRepairCompanies
	Performance assessment tool for repair companies in terms of providing a service with the potential to increase demand for repairs
	Ines Güsser-Fachbach(a)



	H
	Haase_TheStrategicDurabilityOfDigitalProductPassports
	The Strategic Durability of Digital Product Passports:  A New Perspective to Raise the Ambition
	Louise Møller Haase(a), Line Sand Lythje(a), Esben Bala Skouboe(a), Morten Lund Petersen(b)


	Haines-Gadd_Designing_customer_experiences_for_circular_products_and_services
	Hall_LeardingCircularDesignFromWithinTheFashioIndustry
	Cathryn Anneka Hall(a), Karen Marie Hasling(a), Ulla Ræbild (a)

	Hall_RecycledColorAnExplorationOfColourSortingStrategies
	Cathryn Anneka Hall(a), Astrid Tolnov Larsen(b)

	Henninger_AuthenticPre-lovedLuxury
	Henninger, C.E.(a), Amasawa, E.(b), Brydges, T.(c), Hanlon, M.(d), Yan, S.(a)

	Henriksson_RepurpositngAndProductionSoWhatsTheIssue
	Fredrik Henriksson, Marie Jonsson

	Herweyers_A_diary_study_set-up_to_identify_thresholds_for_repeated_usage_of_reusable_pro
	Laure Herweyers (a), Ingrid Moons(a,b), Els Du Bois(a)

	Hjorth Nielsen et al.,_Can you fix it
	Aisha Susanne A. Hjorth Nielsen(a), Linda Nhu Laursen(a), Christian Tollestrup(a)

	Hjorth Nielsen _ Laursen_Love at first sight
	Aisha Susanne A. Hjorth Nielsen(a), Linda Nhu Laursen(a)

	Hoffmann_AvailabilityAndVisibilityOfRepairableProductsInOnlineStores
	Hultberg_TheRoleOfExperimentationAndEmergentStategiesInDevelopingAnd
	Emelie Hultberg(a)


	Irving-Munro_Restoring_Sustainable_Growth_for_Second-Hand_Clothing_Markets
	Abigail Irving-Munro(a), Alana James(b)

	J
	Jacobs_The_Influence_of_a_Hypothetical_Eco-Score_on_Purchasing_Mobile_Phones._Conceptual_Considerations_and
	Kathleen Jacobs(a), Jens Bergener(b), Maike Gossen(b)

	Jarmer_CopingWithTheChallengesOfBatteryLogistics
	Jan-Philipp Jarmer(a), Charlotte Joachimsthaler(a)

	Jegen_CircularEconomyInTheConstructionIndustry
	Pauline Jegen(a), Martin Faulstich(a)

	Jensen_FuturingALternativeBiobasedTextileColourSystems
	Louise Permiin Tønder Jensen(a) , Monica Louise Gjøderum Hartvigsen(a)

	Johnson_Business_models_for_sustainability_impact
	Emma Johnson(a)

	Jørgensen_ConsumersRepairPracticesAndAqcuisitionsOfNewSndUsedProducts
	Consumers' repair practices and acquisition of new and used products identify the dynamics of resource flows in a society
	Michael Soegaard Joergensen(a), Alexander Lindeburg(a), Arne Remmen(a), Jens Dorland(a)


	K
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