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A B S T R A C T   

Product hibernation, where end-of-life products are kept but no longer used, poses a significant barrier to pro
longing product lifespans within a circular economy. Obsolete products challenge users’ decision-making process 
for the after-use phase and are often discarded despite being perfectly functional. This is especially common in 
households with growing children, where children’s products are outgrown but not discarded. This paper pre
sents the survey findings of 157 hibernating children’s products, and interviews with five UK families, exploring 
reasons for product hibernation, and related reuse barriers. An idea generation workshop further explored the 
owners’ reuse experience with their children’s products and identified fourteen factors that suggest opportunities 
to shift users’ perception of end-of-life product value, care and reuse for these products, ultimately reducing 
product hibernation. This paper makes an original contribution to product reuse knowledge with the develop
ment of a framework for understanding reuse motivations and barriers through the lens of care.   

1. Introduction 

Hibernation, a phase in which products are retained by users at their 
End-of-Life (EoL), poses a significant barrier to achieving a Circular 
Economy (CE) (Wilson et al., 2016). In the case of children’s products, 
this phenomenon fosters wasteful behavior. A staggering 28% of parents 
discard toys that remain in perfect condition, while a concerning 47% 
admit their children quickly lose interest in new toys, leaving them 
forgotten in drawers (Spary, 2019). Children’s rapid growth also leads to 
the need for new shoes every four months, resulting in Britons pur
chasing 80 million pairs annually, most of which end up in landfills 
(Berg and Magnus, 2020). 

Emotional attachments to objects, which often enrich our lives, may 
sometimes lead people to take no action when these objects are no 
longer needed, causing them to accumulate in cupboards or, worse, be 
discarded despite their functionality (Botsman and Rogers, 2011). 
Recognizing the need to minimize the loss of resources and value within 
the material loop is crucial to return EoL products and their valuable 
materials into this loop rather than wasting them in landfills, incinera
tion, or other avenues (Wilson et al., 2016; Darby and Obara, 2005). Yet, 
currently objects and systems are not designed to help users to overcome 

obsolescence and the hibernation period for EoL objects. Therefore, 
transformation of the children’s product industry is urgently necessary. 

The closed-loop cycle, emphasizing product lifespan extension and 
reuse, offers an alternative to the abundant sale of low-cost products 
(MacArthur Foundation, 2017). This approach entails exploring every 
opportunity for reusing, re-purposing, and demonstrating the feasibility 
of generating financial profit while respecting both the environment and 
society. Reusing existing products is one of the most environmentally 
friendly practices, as it does not involve raw material extraction or the 
energy and water associated with new product manufacturing (Mac
Arthur Foundation, 2013). Thus, users play a pivotal role in closing 
material loops (Muranko et al., 2021; Selvefors et al., 2019), as they 
determine when a product reaches its EoL and whether it can be reused 
or reintegrated into the economic system. Nevertheless, the existing 
literature on the CE primarily concentrates on business models and 
production (Lofthouse and Prendeville, 2018; Selvefors et al., 2019; 
Wastling et al., 2018; Welch et al., 2017), with less emphasis on the role 
of users and the inner loops (Ghisellini et al., 2016; Macleod, 2017; 
Piscicelli and Ludden, 2016). 

Reuse is the practice of using products or components multiple times 
for the same or intended purposes without undergoing reprocessing 
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(International Organization for Standardization, ISO 2020; Macarthur 
foundation, 2017). This includes activities such as cleaning, stripping 
back, upcycling, and repurposing. However, existing literature on 
product reuse predominantly centers on take-back schemes, often within 
the context of remanufacturing processes (Atasu et al., 2008; Ettlie and 
Kubarek, 2008; Alizon et al., 2006; Mangun and Thurston, 2002), or 
specific design disciplines such as fashion (Charter et al., 2023; Choi 
et al., 2023; Brydges et al., 2022; Ballie and Woods, 2018; Williams and 
Shaw, 2017), packaging (Muranko et al., 2021; Mahmoudi and Parvi
ziomran, 2020; MacArthur Foundation, 2019; Babader et al., 2016), or 
electronic products (Islam et al, 2021; Parajuly et al., 2020; Kim and 
Paulos, 2011). In the context of children’s products, items ranging from 
toys to clothing and furniture often end up in landfills despite remaining 
in excellent condition. This wasteful disposal primarily results from 
children quickly outgrowing these items, a pattern that designers have 
largely overlooked. 

2. Care practice in sustainable design 

Care practice, defined as "a species activity that includes everything 
that we do to maintain, continue, and repair our world so that we can 
live in it as well as possible" (Fisher and Tronto, 1990), plays a crucial 
role in sustainable design. Within the literature of design for sustain
ability, product care is described as “any activity initiated by the con
sumer that helps to prolong the lifetime of a product” (Ackermann et al., 
2018; Choi, 2020). An effective care practice involves understanding 
how to extend and preserve the life and use of specific objects and spaces 
(Gwilt et al., 2015). Care practices aim to maintain value (Rodgers et al., 
2019; McLaren and McLauchlan, 2015) and empower caregivers to 
rediscover the value of products. It involves awareness of the product’s 
existence, protection from harm, responsibility for maintenance, and 
ensuring longevity (Rodgers et al., 2019). Within the context of a CE, 
two distinct frameworks address care practices at the end of life and user 
involvement in the closed-loop cycle. One pragmatic approach empha
sizes less emotional responses, such as responsibility and commitment, 
to facilitate detachment from products, enabling sharing or returning 
items to manufacturers (Choi, 2020; Marchand and Walker, 2008). The 
other approach fosters emotional attachment, encouraging users to care 
for products by handling them with care, suggesting repair, upcycling, 
or repurposing options to delay replacement and reduce consumption 
(Ackermann et al, 2018; Cox et al., 2013). 

2.1. Product care motivation 

Design research has increasingly focused on understanding what 
motivates people to preserve and care for products over extended pe
riods (Ackermann et al., 2021; Ackermann et al., 2018; Chapman, 2005; 
Schifferstein and Zwartkruis-Pelgrim, 2008; Mugge et al., 2010; Nii
nimäki and Koskinen, 2011. ’Caring for’ represents the fundamental 
way humans assign value to objects, often described as a form of ’love’ 
(Shaw et al., 2016). This ’love’ entails an emotional connection with 
objects, evoking affection, attraction, and a desire to nurture and care 
for them (Desmet, 2012). When individuals form attachments to prod
ucts, they tend to handle them with care (Mugge et al., 2004) and may 
delay replacing them (Chapman, 2005). Establishing an emotional bond 
between the user and the product, along with associated care practices, 
sustains and extends product lifetimes (Schifferstein and 
Zwartkruis-Pelgrim, 2008; Walker, 2006; Chapman, 2005). For users to 
care for an object, it must hold value, be cherished, or evoke personal 
investment, whether due to aesthetics, sensory pleasure, or sentimental 
value (Desmet, 2012). This emotional connection creates opportunities 
for meaningful caring actions, enhancing product longevity (Demir, 
2008; Savas, 2004). However, possessing a caring attitude doesn’t al
ways translate into caregiving action, as conflicts may arise between 
individual self-interest, lack of knowledge, or uncertainty about how to 
perform care actions (Shaw et al, 2016). Tronto (1993, p.127) identified 

’Four elements of care’ (Table 1) necessary to motivate caring behavior 
from a psychological perspective in relation to ’Four phases of caring’. 
The proposed framework suggests that without attentiveness, re
sponsibility, competence, and responsiveness of the care receiver, in
dividuals may not even recognize something is amiss, hindering their 
ability to provide proper care (Tronto, 1993). In promoting reuse 
behavior, this research investigates motivations and barriers, building 
upon Tronto’s ’Four elements of caring.’ 

Furthermore, depending on the objects’ experiential value, the level 
of care varies (Shaw et al., 2016; Walker and Chaplin, 1997). Attributes 
like sentimental value influence whether an item is considered priceless, 
replaceable or disposable. This explains why households with children 
often accumulate products due to varying value attributions, which can 
lead to storage and eventual obsolescence (Packard, 1961). This chal
lenges users’ decision-making processes when it comes to the EoL phase, 
and some products with less attachment may eventually be discarded 
during life-changing events such as moving. Users’ (caregivers and 
children) lack of knowledge, motivation, and reuse opportunities hinder 
care practices that could extend these objects’ lifespans (Gwilt et al., 
2015). Consequently, product lifecycles depend on users’ consistent care 
and attention, especially during the EoL phase. The active role of users is 
critical in delivering product care during the EoL phase. 

The literature review shows there is some research on user care 
motivations related to product attachment and maintenance behavior 
(Ackermann et al., 2021; Ackermann et al., 2018; Gwilt et al., 2015). 
Ackermann et al. (2021) identified key factors for companies to 
consider, including providing information on product lifecycles, 
designing products that are easy to care for, and ensuring that care be
haviors themselves elicit positive experiences to increase the likelihood 
of reoccurrence. However, limited research explores motivational fac
tors for reuse in the context of care or their adaptation in sustainable 
design processes. This research addresses the motivation and barriers 
users encounter in reusing children’s products at the EoL. Understanding 
the factors that inform user decision-making processes that result in 
hibernating children’s products at EoL and barriers to reuse is crucial in 
promoting alternatives to disposable behavior. 

3. Methods and procedure 

Fig. 1 illustrates the research methods and procedure used in this 
study. Through an iteration process, insights into motivation and barrier 
factors for reuse were categorized within the overarching framework of 
three care themes related to Tronto (1993) ‘Four elements of caring’. 

3.1. Survey 

A survey was conducted via a questionnaire with three sections. The 

Table 1 
Tronto’s ‘Four elements of caring’, (1993, p.127).  

Elements of caring Description 

Attentiveness Recognition of need (Care about). This element 
involves the ability to detect and acknowledge needs. 
Care begins with the recognition of another person’s 
needs, forming the foundation for a compassionate 
response. 

Responsibility Willingness to respond to (take care of). Taking a 
receptive stance towards those in need, responsibility 
implies an obligation to act or respond when required. 

Competence Direct action (Care-giving) Competence encompasses 
the knowledge and skills necessary to provide effective 
care. 

Responsiveness of the care 
receiver 

Reaction to the care process (of the care receiver). Care, 
by its nature, is concerned with addressing conditions 
of vulnerability and inequality. This element 
underscores the importance of the care recipient’s 
receptivity and participation in the care process.  
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first section explained the research objectives and context. The term 
’End of Life’ objects referred to items that had reached the end of their 
useful lifespan and were stored in domestic spaces for over a year. In the 
second section, participants provided their occupations to ensure a 
diverse sample. The third section asked participants to list up to three 
EoL children’s objects they had retained at home for over a year, despite 
no longer using them, and to provide reasons for retaining these objects. 
Participants were recruited from primary school parents’ groups 
through email communication, resulting in forty-three completed 
questionnaires. These questionnaires mentioned a total of 157 objects, 
with toys, clothing, shoes, stationary, books, furniture, and electronic 
items being the most common hibernating objects. Fifteen question
naires were excluded for unclear answers and incomplete responses. 
Appendix A provides insight into the types of hibernating products and 
reasons for keeping them. 

3.2. Interviews 

Semi-structured interviews were conducted with individuals who 
were in the process of moving to new homes within a few weeks. They 
were asked to discuss three EoL children’s objects listed in the ques
tionnaire in the context of barriers preventing reuse. The interviews 
revealed emotional factors influencing users’ attitudes toward hiber
nating children’s products. I9 mentioned stuffed animal toys hibernating 
in the closet, retained for their anthropomorphic qualities, even though 
they were currently hibernating, as interest and usefulness had been 
outgrown. I10 mentioned outgrown children’s glasses that were kept 
instead of being discarded due to environmental responsibility, despite 
no longer fitting their child. Further interviews were conducted with 
participants once they had moved to their new homes. Participants 
discussed the objects they had discarded from the list of three and any 
other items encountered when moving, along with the challenges faced 
in reintegrating these objects into their lives. Emotional factors affecting 

users’ attitudes toward hibernating children’s products were detailed in 
Table 3. 

Additionally, participants identified children’s products they had 
been reusing at home for over three years. P3 upcycled a children’s 
duvet cover into a piano cover, citing sentimental value, good condition, 
and personal knowledge as reasons. P2 repurposed children’s cups, 
plates, and socks as stationary holders and cleaning tools, demonstrating 
adaptability, aesthetic value and durability as key factors in reuse. 
Thematic coding analysis documented participants’ insights, focusing 
on the order of barriers and motivations mentioned, word frequency, 
and tone of voice. Similar explanations received the same code, leading 
to three overarching care themes: pragmatic, emotional, and values- 
based. Tronto (1993) ‘Four elements of caring’ became the foundation 
for creating three themes. The ‘responsibility’ and ‘competence’ ele
ments relate to the pragmatic consideration, ‘responsiveness’ is related 
to the emotional consideration, and ‘attentiveness’ is related to the 
values-based consideration. Section 4.2 explains how the relation was 
defined. Eleven codes were identified, forming three distinct themes 
related to reuse and barriers. Appendix B shows how codes for barriers 
and motivation were derived from the analysis and categorized into 
three categories. Thirteen relevant factors emerged during the in
terviews, detailing motivations for product care and barriers to their 
reuse, as listed in Table 2. 

3.3. Workshop 

A workshop involving ten participants was conducted to develop and 
refine the three care themes, motivation, and barriers identified in the 
interviews. Participants were paired and encouraged to share their ex
periences dealing with EoL children’s products in hibernation. However, 
children’s products that have a lingering affection (A and B-type rela
tionship in Table 3) were excluded from the discussions. In many cases, 
those products are often carefully preserved by their owners, reducing 
the likelihood of disposal. Instead, participants discussed obstacles 
preventing the reuse of products in specific relationships (C, D and E- 
type) and identified motivations underlying these barriers. The subse
quent participatory workshop provided an opportunity to mediate the 
conversation, reminding participants about products in hibernation kept 
in their drawers or cupboards and allowed participants to reconsider 
their actions regarding product reuse. The list of participants and asso
ciated objects are presented in Appendix C. 

In a second session, participants addressed how the design of prob
lematic EoL products could be improved to enhance users’ emotional 
connection and promote reuse. A worksheet format incorporating six 
care motivation identified during interviews and literature review were 
introduced. Participants explored ideas through these factors, fostering 

Fig. 1. A diagram of research methods and procedure. It encompasses a survey, 
interviews, and a workshop to comprehensively explore individuals’ in
teractions with children’s objects at the end of their life cycle, their reasons for 
hibernating these objects, barriers to reuse, and influential factors that can alter 
users’ perceptions regarding the value of EoL products. 

Table 2 
Reuse motivation and barrier factors were identified after three studies 
including a literature review, interviews and workshops.  

Literature Interview Workshops 

1. Meaningful 
2. Aesthetic value 
3. Durability 
4. Extendable 
5. Adaptability 
6. Modular 
7. Rewarding 
experience 
8. Sensory pleasure 
9. Spend time and 
effort 

1. Adaptability to different 
context 
2. Adaptability in growth of 
children 
3. Rewarding experience 
4.Gender neutral 
5. Durability 
6. Symbolic meaning 
7. Meaningful 
8. Emotional factors 
9. Multipurpose 
10. Good condition 
11. Have knowledge and 
skill 
12. Expandable 
13. Modular 

1. Aesthetic value 
2. Hygienic 
3. Required skill 
4. Negative stigma attached 
to reuse 
5. Reversibility 
6. Modularity 
7. Expandability 
8. Rewarding experience 
9. Scalability 
10. Durability 
11. Emotional factors 
12. Cleanness  
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creative solutions to encourage more EOL reuse. Idea generation 
methods fostered active participation in the design process for 
exploring, developing and communicating ideas (Rittlel and Webber, 
1973). Generating ideas through applying the key care motivational 
factors to a design brief, focusing on problematic EoL products served to 
validate the effectiveness of each care motivational factor and develop 
relevant factors through discussion. Discussion allowed participants to 
understand their barriers to reuse such as outgrown size and design 
challenges, perceived lack of usefulness, and limited knowledge 
regarding potential reuse options. Participants were encouraged to 
suggest additional motivational factors during the idea generation pro
cess. A total of forty-five concepts for redesigning hibernating products 
for potential reuse were generated, with examples shown in Appendix D. 
Data on participants’ experiences applying reuse motivational factors 

during idea generation for problematic EoL products were collected 
through note-taking from observations and conversations with partici
pants. Following the phases of thematic coding, the data underwent 
careful analysis, with notes taken on initial ideas. The data were orga
nized into meaningful groups and categorized under care themes 
developed earlier. Codes corresponding to each factor and product are 
detailed in Appendix C. This analysis confirmed the existence of eleven 
factors identified during the initial studies. An additional five pragmatic 
aspects and five emotional motivations were also identified. Appendix E 
summarizes the workshop discussions, organized by potentially influ
ential factors motivating product care for reuse. 

4. Result 

Three studies were conducted in this research to: 1) explore the 
reasons behind the hibernation of children’s products; 2) understand 
users’ motivations for reusing these products; and 3) identify the asso
ciated barriers. Initial surveys were conducted to understand the factors 
affecting users’ retention of children’s products. These factors are 
categorized by the number of responses and their relation to the product 
type, as shown in Fig. 2. Additionally, interviews provided insights into 
users’ relationships with EoL children’s products. Concurrently, five 
influential care factors and multiple reuse barriers emerged from in
terviews and workshops, forming three overarching care themes based 
on Tronto (1993) ‘Four elements of caring’. The workshop sessions 
further validated these factors for designing solutions. Six factors, 
including two from the interviews, were explored for their motivational 
and barrier aspects, resulting in a total of ten factors related to reuse. 
These studies uncovered fourteen influential factors within the three 
care themes. Table 2 provides a detailed overview of the results from 
three studies, offering valuable contributions to this research. 

4.1. Relationship between the user and EoL children’s products 

Objects were classified into five distinct types based on insights from 
interviews. Table 3 organizes users’ relationships with hibernating ob
jects at the end of their life into five types of lingering emotions. The A 
and B relationships involve emotional and value-based attachments, 
driven by aesthetics, financial worth, personal significance, and effort 
invested in acquiring them. Emotional attachment played a significant 
role in retaining these products, with the giver of the object also influ
encing the attachment, reducing the likelihood of discarding such items. 

Table 3 
Five emotional factors at play for users (or owners) towards hibernating chil
dren’s products.  

User – Object Relation Description 

A. User – Object Relation 
DescriptionUsers have lingering 
affection 

Participants retained unwanted gifts due to 
the appreciation for the gift giver and the 
sentimental value attached to the item, 
including memories and family history. 
Some items were kept purely for their 
appealing design, despite not being used for 
years. 

B. Users have lingering responsibility 
(Monetary) 

Participants kept the product due to a high 
financial value although it was not in use 
and stored in the drawer. With some items, 
the giver of the object also influences the 
attachment. 

C. Users have lingering regret Items were stored in drawers because they 
might be needed in the future. Participants 
kept these objects primarily for potential 
future use. The functionality of the items 
was a key factor in their retention. 

D. Users have lingering responsibility 
(Environmental) 

Participants retained items due to their good 
quality and environmental concerns, feeling 
uncomfortable discarding them. 

E. Users have no lingering emotion Participants kept the items because they 
struggled to find new users for these items 
partly due to hygiene concerns or some 
instances forgetting they possessed them. 
Space consumption and the perceived 
difficulty of disassembly were also factors 
contributing to retention.  

Fig. 2. Five factors that influence users’ decisions to retain children’s products, categorized by product type. Users retain End-of-Life (EoL) items even without 
emotional attachment, while apparel, toys, and games often stored away. 
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It is worth noting that most objects falling into the A and B relationship 
categories were retained even after a house move, indicating a relatively 
unproblematic relationship. 

Conversely, the C relationship is less emotionally attached but re
flects pragmatic attachment with lingering regret. Considering the re
sponses from I2, I3, I4, and P5, users keep these items, hoping for future 
opportunities for reuse when they realize the object’s condition or 
repurposing potential. However, lower-cost children’s toys, clothing, 
stools, and obsolete electronics and cables were typically discarded 
during house moves, emphasizing the role of user knowledge and 
adaptable product design to guide future use. The D relationship shows 
users having lingering responsibility but less emotional attachment, 
increasing the likelihood of disposal. I3 and I4 stated they were keeping 
them because of environmental responsibility, although they were not 
particularly needed. Items such as children’s toys, desks, clothing, and 
shoes were mentioned and retained but discarded despite environmental 
concerns. Lastly, the E type relationship, characterized by ‘users have no 
lingering emotion’ towards the object, indicates a lack of emotional 
attachment, and users are ready to part with these items. In many cases, 
people either did not realize they owned these items or found it chal
lenging to identify new users, often due to hygienic reasons. Objects like 
children’s potties and underwear fell into this category, typically dis
carded when moving. This suggests that objects falling under the C, D 
and E relationships would benefit from design approaches aimed at 
increasing emotional connections or usability, thereby reducing their 
hibernation periods and extending their utility. Overall, the study 
highlights the potential to enhance user affection and prolong product 
lifespans in C, D and E relationships through new design interventions 
that empower users to recapture their enduring value. 

4.2. Care Motivational factors and Barriers for Reuse (CMBR) model 

Fig. 3 illustrates the three identified aspects and the factors regarding 
care motivational factors and barriers influencing people’s reuse 
behavior, based on the analysis of the participants’ responses. Factors 
such as adaptability and reversibility were seen solely as a motivation, 
whereas factors such as product condition and financial factors were 
considered as both a motivation and a barrier. In the following para
graphs, the main findings regarding care themes and the underlying care 
motivational factors and barriers influencing people’s reuse behavior 
are explained. 

4.2.1. Pragmatic consideration 
Adapting Tronto’s (1993) ’Four elements of care’, responsibility and 

knowledge and skills are essential for providing effective care and 
shaping competency as well as the methods required to successfully 
complete the reuse process. Additionally, it is crucial to acknowledge the 
limited lifespan of children’s products.  

1. Lack of knowledge: This barrier stems from not knowing where to 
find necessary components for upcycling or repurposing and lacking 
the know-how. Some participants were unaware of the potential for 
alternative uses, highlighting the importance of acquiring additional 
knowledge. Designing a product that educates users about their po
tential alternative uses and the availability of components could 
encourage users to explore and learn.  

2. Required skills: This barrier involves engaging in reuse methods like 
upcycling, demanding both cognitive and technical skills. Repur
posing children’s products requires creativity and hands-on skills.  

3. Design related problems: This barrier relates to intentional product 
obsolescence, where low-quality materials, changing trends and 
limited functional lifespan discourage reuse (Packard, 1961). Such 
products are often considered unworthy of continued use as they 
near the end of their lifecycle.  

4. Adaptability: Products designed for adaptability are tailored for high 
utilization, upgrades, and/or refurbishments, ensuring that their 
value and function are preserved over time (Selvefors and Nyström, 
2023). Such designs, adaptable to future needs, may reduce envi
ronmental impact, acting as a motivator. Participants expressed a 
preference for long-lasting reuse solutions that that can accommo
date growth or different contexts. The majority of children’s prod
ucts are designed with specific size limitations in mind. Some 
companies, like Stokke (Stokke, 2023), offer parts and modular 
structures for extended use, yet this isn’t widespread in the industry, 
highlighting the need for designs that support modularity, expand
ability, scalability, and multipurpose adaptability.  

5. Reversibility: Reversibility is both a motivator and a measure of 
reuse potential. Products that can be easily adjusted or undone to 
meet changing needs are favored. This feature adds value and ex
tends product lifespan, enhancing their appeal for reuse in various 
situations or as children grow. 

4.2.2. Emotional considerations 
Drawing from Tronto’s (1993) view, products designed to adapt to 

new environments or users and involving the user in the emotional 
caring process for the condition of vulnerability, are critical for 
providing effective care. Emotional factors are deeply intertwined with 
users’ feelings, including their perception of pleasure, negative 

Fig. 3. The Care Motivation and Barriers for Reuse (CMBR) model illustrates the relationship between children and caregiver, product, and reuse behavior. It 
outlines three primary care themes (pragmatic, emotional and value considerations) and categorizes Care Motivational factors and Barriers influencing people’s 
Reuse behavior as M=Motivation and B=Barrier. 
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emotions, and interest. These emotions can play a significant role in 
motivating or hindering product reuse. Additionally, users’ concerns 
about the environment and the potential burdens of responsibility also 
factor into these emotional considerations. However, when opportu
nities for reuse are lacking, or when the perceived burden of re
sponsibility increases, it can have negative emotional impacts on users’ 
commitment to reuse.  

1. Emotional attachment: This motivation stems from the emotional 
connection users have with specific products. It can be based on the 
service the product provides, the information it holds, or the senti
mental meaning it carries (Chapman, 2009). Some participants 
repurposed items due to the emotional attachment they had to the 
original product. 

2. Anticipating Future Use: Integrating influential factors like modu
larity, expandability, or scalability into a product’s design grabs 
people’s interest and encourages them to consider reusing it (Sel
vefors and Nyström, 2023). This approach helps reduce the stigma 
associated with the short lifespan of children’s products. When users 
foresee potential future uses, it strengthens their sense of re
sponsibility and commitment to reuse.  

3. Perceived pleasure: This motivation factor refers to the pleasure 
experienced by carrying out reuse-related activities such as upcy
cling, resulting in a feeling of accomplishment (Sung et al, 2015). 
Some participants found pleasure in generating creative reuse solu
tions with kids going through a different method to come out with a 
creative use solution that was fun and exciting. Additionally, sharing 
the process and results with others and receiving praise contributed 
to their enjoyment.  

4. Negative Reuse Stigma: This barrier relates to the social perception 
of reusing. Upcycling or repurposing children’s products are often 
associated with economic challenges and poverty, leading some in
dividuals to feel ashamed about reusing items (Bridgens et al., 2018). 
This stigma can impact a person’s motivation to reuse their posses
sions and discourage them from engaging in reuse activities. For 
instance, one participant mentioned that their second child hesitated 
to use items previously owned by their older sibling due to this so
cietal stigma. 

4.2.3. Value consideration 
Based on Tronto’s (1993) framework, the ability to detect and 

acknowledge needs forms the foundation for a compassionate response, 
which is a critical element of care. Value aspects encompass elements 
tied to a product’s attributes and their significance or utility in the user’s 
perspective. These factors include functional attributes, financial value, 
gender-related aspects, product status, and cost, all of which influence 
users’ decisions regarding reuse.  

1. Financial factors: The pricing of products and the costs associated 
with reuse activities serve as both motivators and deterrents. Users 
often assess the benefits in comparison to the costs when considering 
the reuse of a product. Participant 8 cited cost as a reason for not 
repurposing children’s furniture for other types of furniture, arguing 
that the expense outweighed the effort and that it would be more 
cost-effective to repurpose than to buy new. Yet, seeing reuse value, 
such as a baby food processor as a blender, encourages saving by 
repurposing.  

2. Environmental Considerations: Users’ concerns about environmental 
responsibility motivate them to reuse products. They find fulfillment 
in their efforts to benefit the environment, despite any limitations in 
functionality. 

3. Functional value: Participants found functional value to be a moti
vating factor. This relates to a product’s practical utility in meeting 
users’ needs. A product’s ability to fulfill practical requirements in 
the right context increases the likelihood of its reuse. Designing 
products with future uses in mind enhances their functional value.  

4. Gender value: Gender-specific children’s products can be both a 
barrier and a motivator. Items designed for a particular gender may 
have limited potential for reuse within a household if they don’t 
appeal to or fit the needs of children of the opposite gender. For 
instance, Participant 3 faced challenges reusing furniture painted in 
pink for their daughter, as it didn’t suit their next child’s preferences. 
Promoting gender-neutral product design could expand reuse pos
sibilities, although it may limit consumer choices. Some participants 
expressed the need for options that cater to specific gender 
preferences. 

5. Product condition: The condition of a product can be both a signif
icant motivation and barrier. Products that become outgrown, un
hygienic, discolored, outdated, or technologically obsolete often lose 
their appeal and status. They fail to meet users’ evolving needs or 
provide new experiences, resulting in disposal. Maintaining a prod
uct in good condition and ensuring its hygiene can create opportu
nities for care and reuse. 

4.3. Application of factors to design process 

Participants in the workshop session generated ideas to help children 
and caregivers reuse EoL children’s products, taking into account 
motivational factors for care, based on the suggested behavior of reus
ing. These factors were employed to evaluate and explore further during 
the workshops and served as a foundation of the CMBR model. The 
generated ideas centered around the adaptability of products to suit 
changing needs as children grow or contextual conditions shift. How
ever, incorporating some motivations and barriers into the design pro
cess proved challenging. Firstly, the ’design-related problems’ factors 
were difficult to consider during the design process as they related to 
changing trends and planned obsolescence, which could not be 
addressed within the scope of this research as this research focused on 
users’ perspectives and experiences. Secondly, ’negative social stigma’ 
presented a challenge in applying them during the design process as 
considerable factors, since they could not be controlled, altered, or 
measured in relation to product reuse methods. These are influenced by 
users’ personalities and cultural backgrounds. In addition, ’financial 
factors’ more related to company policy than to design, were difficult to 
treat as design considerations for reuse. Finally, ’gender value’ was 
challenging to align with gender-neutral or gender-specific children’s 
product design. Although two participants mentioned that considering 
gender-neutral products would impact product reuse behavior, the rest 
argued that design should not limit consumers’ choices for sustainability 
reasons. During the final workshop session, the questions focused on 
participants’ understanding of the throwaway behavior related to hi
bernating EoL products and the benefits of applying the caring moti
vation factors in the design process to generate reuse ideas. According to 
participant 7, conversations with peers about their EoL products helped 
them understand the design problem in terms of the lack of consider
ation post-use, resulting in the hibernation of many products at home. 
Other comments highlighted, "Motivating someone to care for a product 
for extended reuse is complex. Hence, these caring factors should not be 
assessed as independent variables during the design process." 

5. Discussion 

In order to successfully transition to a CE, designers should consider 
the result of hibernating objects at end of use in an effort to prevent 
valuable resources from being thrown away. Designing products with 
the intention of continuous care and responsible upkeeping can help 
reinvigorate the value of these items, reduce their hibernation periods, 
and integrate them into a circular system. In light of the identified 
knowledge gap at the outset of this paper, the research question was 
framed as follows: What factors inform users’ decision-making process 
about hibernating children’s objects at the end of their useful life? What 
motivates users to care for EoL children’s products, and what barriers do 
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they encounter when attempting to reuse them? Tronto (1993) ’Four 
elements of caring’ facilitated the analysis, revealing three core themes 
motivating users to care for and reuse EoL children’s products. This 
framework not only guided our research but also deepened our under
standing of the product care process. Accordingly, the research question 
was answered through a systematic exploration of the emotional, 
pragmatic and value-related factors that influence users’ decisions 
regarding EoL children’s objects, identifying their motivations and 
barriers. Consequently, the CMBR model holds potential in assisting 
designers within the children’s product industry to explore the feasi
bility of reusing products, services, or systems during idea generation. 
The model should be of particular interest to designers seeking to extend 
children’s product lifespans by promoting consistent care, thereby 
extending the company’s approach beyond designing physical products 
for emotional attachment and responsible maintenance. Furthermore, it 
can empower children’s product users to self-care, self-reuse, and 
self-upcycle their existing products. 

There are certain aspects of the themes related to reuse that resonate 
with the approach taken in product attachment (Chapman, 2005; 
Schifferstein and Zwartkruis-Pelgrim, 2008; Mugge et al., 2010; Nii
nimäki and Koskinen, 2011). This approach primarily emphasize 
method for fostering an emotional bond or attachment between users 
and products. This emotional connection, when combined with practices 
of care, contributes to the sustainability and extension of product life
spans. However, motivating users to extend children’s product lifespans 
requires not only emotional attachment but also a sense of attentiveness, 
responsibility and competence. The care motivation and barriers iden
tified in this research specifically focus on users’ relationships with hi
bernating EoL children’s objects and aim to influence design thinking 
regarding user reuse behavior. 

It will perhaps never be possible to achieve the complete set of caring 
motivation and barrier factors, as the translations of some of the factors 
stated by interviews are subjective, which may create uncertainty about 
navigating each factor towards the appropriate themes. Nevertheless, 
the purpose of categorizing three themes was not to rigidly define each 
factor, but to provide loose classifications. Changing people’s behavior 
is complex and influenced by multiple interconnected factors, so it is 
crucial not to assess or explore them in isolation. 

6. Conclusions 

This research has developed knowledge by integrating Tronto (1993) 
‘Four elements of care’, survey and interview data and workshop out
comes in a way which creates caring-based ideas for addressing the 

relationship between users and hibernating EoL children’s objects. 
Additionally, it has helped to identify users’ care motivations and bar
riers for reuse. The value of this research for the wider design research 
field lies in the classification of different kinds of emotions experienced 
by users towards hibernating EoL children’s objects which helps them to 
better understand users’ relationships with these objects. Furthermore, 
the exploration of motivations and barriers undertaken by applying and 
adapting caring factors to different types of EoL relationships during the 
idea generation process through practice-led research methods will be 
beneficial to the field of design research. This paper makes an original 
contribution to the knowledge of product care practice by identifying 
new barriers and new motivation factors related to the reuse of children’ 
products and presenting the CMBR. The three themes and factors are 
potentially valuable for both design researchers and design practi
tioners, as they can facilitate future attempts to develop a more circular 
approach to design and a comprehensive model of reuse behaviour by 
users. 
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Appendices 

Appendix A. List of codes derived from survey 

The following table shows the products included in the participants answers in survey (second column) and status of their owned product (third 
column), reason for hibernating (fourth column), codes derived from the analysis and the category (fifth column).   

Number Product name Hibernation Code Category 
1 My daughter’s clothing H uncomfortable throwing them away due to the good quality of 

the objects and environmental concerns. 
Users have lingering responsibility 
(environmental) 

2 Children’s car seat H uncomfortable throwing them away due to the good quality and 
high price of the objects 

Users have lingering responsibility 
(Monetary) 

3 Children’s clothing’s H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have lingering responsibility 
(environmental) 

3 My son’s clothing H might be needed in the future Users have lingering regret 
4 Children’s books H might be needed in the future Users have lingering regret 
5 Children’s book sets H high financial value 

sentimental value attached to the item 
Users have lingering responsibility 
(Monetary) 

6 My children’s desk H Space consumption and the perceived difficulty of disassembly Users have no lingering emotion 

(continued on next page) 
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(continued ) 

7 Children’s bed frame H Space consumption and the perceived difficulty of disassembly Users have no lingering emotion 
8 Children’s sports equipment H they might be needed in the future. Users have lingering regret 
9 Children’s’ bed H high financial value Users have lingering responsibility 

(Monetary) 
10 Children’s bag H uncomfortable throwing them away due to the good quality of 

the objects and environmental concerns. 
Users have lingering responsibility 
(Environmental) 

11 Children’s electronic product H might be needed in the future Users have lingering regret 
12 Children’ Toy H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession 
Users have no lingering emotion 

13 Children’s plates and cutlery H struggled to find new users for these items partly due to hygiene 
concerns or some instances of forgetting their possession 

Users have no lingering emotion 

14 Bookshelf H It takes up a lot of space. Difficulty of Disassembly. Users have no lingering emotion 
15 Hair accessories H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession 
Users have no lingering emotion 

16 Children’s shoes  struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

17 Kids’ shoes H high financial value Users have lingering responsibility 
(Monetary) 

18 Children’s toy H might be needed in the future Users have lingering regret 
19 Children’s mattresses H struggled to find new users for these items partly due to hygiene 

concerns 
Users have no lingering emotion 

20 Children’s comic books H sentimental value attached to the item Users have lingering affection 
21 Plates and cups H struggled to find new users for these items partly due to hygiene 

concerns and low quality 
Users have no lingering emotion 

22 Children’s mattresses H retained items due to their good quality and environmental 
concerns 

Users have lingering responsibility 
(Environmental) 

23 Kids umbellar H struggled to find new users for these items partly due to some 
instances of forgetting their possession 

Users have lingering affection 

24 Children’s’ lamp H their good quality and environmental concerns Users have lingering responsibility 
(Environmental) 

25 Plates H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have lingering responsibility 
(Environmental) 

26 Children’s wetsuits H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

27 Sports equipment H high financial value Users have lingering responsibility 
(Monetary) 

28 Old art supplies H might be needed in the future. Users have lingering regret 
29 Bikes H Users have lingering regret and they might be needed in the 

future 
Users have lingering responsibility 
(Monetary), Users have lingering regret 

30 Clothing H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

31 Children’s glasses H their good quality and environmental concerns, feeling 
uncomfortable discarding them. 

Users have lingering responsibility 
(Environmental) 

32 Children’s camera H high financial value Users have lingering responsibility 
(Monetary) 

33 Lunch boxes H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

34 Water bottle H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

35 Children’s toy H some instances of forgetting their possession. Users have no lingering emotion 
36 Children’s Thomas lighting H uncomfortable throwing them away due to the good quality of 

the objects and environmental concerns. 
Users have lingering responsibility 
(Environmental) 

37 Children’s desk H high financial value Users have lingering responsibility 
(Monetary) 
Users have lingering affection 

38 Children’s bed H high financial value Users have lingering responsibility 
(Monetary) 

39 Stuffed animal toy H struggled to find new users for these items partly due to hygiene 
concerns or some instances of forgetting their possession. 

Users have no lingering emotion 

40 Stuffed animal toy H sentimental value attached to the item Users have lingering affection 
41 Cutlery H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession. 
Users have no lingering emotion 

42 Brush and coloring pen H forgetting their possession Users have no lingering emotion 
43 Plastic toys H forgetting their possession Users have no lingering emotion 
44 Plastic toys H good quality and environmental concerns Users have lingering responsibility 

(Environmental) 
45 Unused sketch books H sentimental value attached to the item Users have lingering affection 
46 Stuffed animal H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession. 
Users have no lingering emotion 

47 Stuffed animal H uncomfortable throwing them away due to the good quality of 
the objects and it’s cute feature. 

Users have lingering responsibility 
(Environmental) 

48 Art supply H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have lingering responsibility 
(Environmental) 

49 Children’s laptop H high financial value Users have lingering responsibility 
(Monetary) 

50 Children’s gaming console  high financial value Users have lingering responsibility 
(Monetary) 

(continued on next page) 
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(continued ) 

51 Children’s kitchen utensils and 
cutlery 

H struggled to find new users for these items partly due to hygiene 
concerns or some instances of forgetting their possession 

Users have no lingering emotion 

52 Children’s sports equipment H their good quality and environmental concerns Users have lingering responsibility 
(Environmental) 

53 children’s stationary H unwanted gifts due to the appreciation for the gift giver Users have lingering affection 
54 Children’s underwear H Participants think it may be difficult to give it to a new recipient 

for reasons of hygiene. 
Users have no lingering emotion 

55 Underwear H Participants think it may be difficult to give it to a new recipient 
for reasons of hygiene 

Users have no lingering emotion 

56 My daughter’s socks H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 
difficult to give it to a new recipient for reasons of hygiene. 

Users have no lingering emotion 
Users have lingering responsibility 
(Environmental) 

57 Children’s plates and cutlery H difficult to give it to a new recipient for reasons of hygiene. But 
it’s in good condition. 

Users have no lingering emotion 

58 hair accessories H Participants think it may be difficult to give it to a new recipient 
for reasons of hygiene. But it is in good condition. 

Users have no lingering emotion 

59 Children’s potty H difficult to give it to a new recipient for reasons of hygiene. 
uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have no lingering emotion 

60 Children’s bedding H difficult to give it to a new recipient for reasons of hygiene. 
uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have no lingering emotion 

61 Spoons, folks H difficult to give it to a new recipient for reasons of hygiene. 
uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have no lingering emotion. 
Users have lingering responsibility 
(Environmental) 

62 Children’s mattresses H difficult to give it to a new recipient for reasons of hygiene. 
uncomfortable throwing them away due to the 
good quality of the objects and environmental concerns. 

Users have no lingering emotion 
Users have lingering responsibility 
(Environmental) 

63 A pair of running shoes H difficult to give it to a new recipient for reasons of hygiene. 
uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have no lingering emotion 
Users have lingering responsibility 
(Environmental) 

64 Sippy cups H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 
difficult to give it to a new recipient for reasons of hygiene. 

Users have no lingering emotion 

65 Hair pins and clips H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 
difficult to give it to a new recipient for reasons of hygiene. 

Users have no lingering emotion 
Users have lingering responsibility 
(Environmental) 

66 Stuffed animal H they might be needed in the future 
unwanted gifts due to the appreciation for the gift giver 

Users have lingering affection 

67 Stuffed animal H sentimental value attached to the item Users have lingering affection 
68 Stuffed animal H they might be needed in the future. Users have lingering responsibility 

(Environmental) 
67 Hair pins and clips H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession. 
Users have no lingering emotion 

69 Hair pins and clips H uncomfortable throwing them away due to the good quality of 
the objects and environmental concerns. 

Users have lingering responsibility 
(Environmental) 

70 Lunch pack H struggled to find new users for these items partly due to hygiene 
concerns or some instances of forgetting their possession. 

Users have no lingering emotion 

71 Lunch bag and pack H their good quality and environmental concerns Users have lingering responsibility 
(Environmental) 

72 Tent kit H unwanted gifts due to the appreciation for the gift giver Users have lingering affection 
73 Lego toy H sentimental value attached to the item Users have lingering affection 
74 buggy H Product has high financial value. Users have lingering responsibility 

(Monetary) 
75 Children’s tent H they might be needed in the future Users have lingering regret 
76 drawer H heir good quality and environmental concerns, feeling 

uncomfortable discarding them. 
Users have lingering responsibility 
(Environmental) 

77 baby monitor H Product has high financial value. Users have lingering responsibility 
(Monetary) 

78 A pair of running shoes H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

79 branded coat and shirt H luxury gift from friends Users have lingering affection 
80 Baby carriers H luxury gift from friends Users have lingering affection 
81 Baby carriers H Product has high financial value Users have lingering responsibility 

(Monetary) 
82 Baby high chair H Product has high financial value Users have lingering responsibility 

(Monetary) 
83 unworn clothing H Product has high financial value Users have lingering responsibility 

(Monetary) 
84 unworn clothing H Unwanted luxury gift from friends Users have lingering responsibility 

(Monetary) 
Users have lingering affection 

85 Reusable water bottle H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

86 Swim suits H struggled to find new users for these items partly due to hygiene 
concerns 

Users have no lingering emotion 

87 Mini car toys H forgetting their possession Users have no lingering emotion 

(continued on next page) 
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(continued ) 

88 Puzzles H unwanted gifts due to the appreciation for the gift giver Users have lingering affection 
89 Game console H good quality and environmental concerns, feeling uncomfortable 

discarding them. 
Users have lingering responsibility 
(Environmental) 

90 Spiderman action figure H good quality and environmental concerns, feeling uncomfortable 
discarding them. 

Users have lingering responsibility 
(Environmental) 

91 Action figure collection H high financial value Users have lingering responsibility 
(Monetary) 

100 Game console H Product has high financial value Users have lingering responsibility 
(Monetary) 

101 Game packs H Product has high financial value Users have lingering responsibility 
(Monetary) 

102 Lego set H Product has high financial value 
they might be needed in the future 

Users have lingering responsibility 
(Monetary) 

103 Toy H their good quality and environmental concerns, feeling 
uncomfortable discarding them. 

Users have lingering responsibility 
(Environmental) 

104 Clothing H Like the design Users have lingering affection 
105 Clothing H forgetting their possession. Users have no lingering emotion 
106 Children’s Clock H high financial value Users have lingering responsibility 

(Monetary) 
107 Card from my children H sentimental value attached to the item, including memories Users have lingering affection 
108 Toy H forgetting their possession Users have no lingering emotion 
109 Album H sentimental value attached Users have lingering affection 
110 Kid’s diary H sentimental value attached Users have lingering affection 
111 children’s school work H sentimental value attached to the item, including memories or 

forgetting their possession 
Users have lingering affection or Users have 
no lingering emotion 

112 Toys H appealing design Users have lingering affection 
113 Art work by kids H the sentimental value attached to the item Users have lingering affection 
114 Jackets  struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession 
Users have no lingering emotion 

115 Cups H might be needed in the future Users have lingering regret 
116 Box packaging  might be needed in the future Users have lingering regret 
117 Kids’ first pair of shoes H sentimental value attached to the item Users have lingering affection 
118 Cards received from their children H sentimental value attached to the item, including memories Users have lingering affection 
119 Musical instrument H high financial value and sentimental value attached to the item Users have lingering affection; Users have 

lingering responsibility (Monetary) 
120 Board game H their good quality and environmental concerns, feeling 

uncomfortable discarding them 
Users have lingering responsibility 
(Environmental) 

121 Some gifted items (e.g. 
inexpensive gift from their 
children) 

H unwanted gifts due to the appreciation for the gift giver and the 
sentimental value attached to the item 

Users have lingering affection 

122 Duvet set H forgetting their possession Users have no lingering emotion 
123 Hair brush from child H unwanted gifts due to the appreciation for the gift giver Users have lingering affection 
124 Clothing H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession 
Users have no lingering emotion 

125 Clothing H struggled to find new users for these items partly due to hygiene 
concerns or some instances of forgetting their possession 

Users have no lingering emotion 

126 Toy H struggled to find new users for these items partly due to hygiene 
concerns or some instances of forgetting their possession 

Users have no lingering emotion 

127 Stuffed animal toy H sentimental value attached to the item Users have lingering affection 
128 Gaming console  might be needed in the future Users have lingering regret 
129 Shoes H struggled to find new users for these items partly due to hygiene 

concerns or some instances of forgetting their possession 
Users have no lingering emotion 

130 Shoes H high financial value Users have lingering responsibility 
(Monetary) 

131 Books H forgetting their possession Users have no lingering emotion 
132 Video tapes H sentimental value attached to the item Users have lingering affection 
133 Compact disk H good quality and high financial value Users have lingering responsibility 

(Monetary) (Environmental) 
134 DVD H sentimental value attached to the item, good quality and high 

financial value 
Users have lingering responsibility 
(Monetary) (Environmental) 

135 Books H sentimental value attached to the item, good quality and high 
financial value 

Users have lingering responsibility 
(Monetary) (Environmental) 

136 Dishes and plates H unwanted gifts due to the appreciation for the gift giver Users have lingering affection 
137 Spoon and forks H struggled to find new users for these items partly due to hygiene 

concerns 
Users have no lingering emotion 

138 Inexpensive musical instrument H struggled to find new users Users have no lingering emotion 
139 Kids painting H sentimental value attached to the item Users have lingering affection 
140 McDonald Toy H forgetting their possession Users have no lingering emotion 
141 Shoes H struggled to find new users for these items partly due to hygiene 

concerns 
Users have no lingering emotion 

142 Clothing H their good quality and environmental concerns, feeling 
uncomfortable discarding them 

Users have lingering responsibility 
(Environmental) 

143 Toys H their good quality and environmental concerns, feeling 
uncomfortable discarding them 

Users have lingering responsibility 
(Environmental) 

144 Sports gear H forgetting their possession Users have no lingering emotion 
145 Backpack H good quality and environmental concerns, feeling uncomfortable 

discarding them 
Users have lingering responsibility 
(Environmental) 

(continued on next page) 
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(continued ) 

146 Stationary H might be needed in the future Users have lingering regret 
147 Bags H might be needed in the future Users have lingering regret 
148 Hair accessories H forgetting their possession Users have no lingering emotion 
149 Toys H good quality and environmental concerns, feeling uncomfortable 

discarding them 
Users have lingering responsibility 
(Environmental) 

150 Packaging for kid toy H they might be needed in the future for resell Users have lingering regret 
151 Gaming console and game packs H high financial value and appealing design Users have lingering responsibility 

(Monetary) 
152 Books H good quality and environmental concerns Users have lingering responsibility 

(Environmental) 
153 Ride on car H sentimental value attached to the item and high financial value Users have lingering affection 
154 Stuffed animal toy H good quality and environmental concerns, feeling uncomfortable 

discarding them 
Users have lingering responsibility 
(Environmental) 

155 Shoes H good quality and environmental concerns, feeling uncomfortable 
discarding them 

Users have lingering responsibility 
(Environmental) 

156 Clothing H good quality and environmental concerns, feeling uncomfortable 
discarding them 

Users have lingering responsibility 
(Environmental) 

157 Game packs H high financial value and might be needed in the future Users have lingering responsibility 
(Monetary) and Users have lingering regret  

Appendix B. List of codes derived from the Interview 

The following table shows the products numbers included in the participants answers in interview (first column), participants number (second 
column), what happened to the products when moving to house (third column), codes for barriers and motivation derived from the analysis (fourth 
column) and the category (fifth column).   

Number Participant 
number 

Product name Thrown away/ 
Reuse 

Code Category 

158 I1 My daughter’s socks T Out grown size Condition of product 
159 I1 Children’s car seat T Out grown/ Trend obsolescence Condition of product 

Design related 
problems 

160 I1 My son’s clothing T Out grown size Condition of the 
product 

161 I2 Underwear T Out grown size, hygiene reason and negative stigma attached to reusing 
the underwear. Gender difference 

Condition of product. 
Gender value 

162 I2 Electronic device T Obsolescence and out grown interest Condition of product 
163 I2 My children’s desk T Out grown size, don’t know what to do Functional value 
164 I2 Children’s book T Out grown, obsolescence. Condition of product 
165 I3 Sports equipment T Out grown size, obsolescence and don’t know what to do Design related 

problems 
166 I3 Children’s stationary T Out grown interest, too many of them and cheap Financial factors 
167 I3 Sports bag T second child hesitated to use items previously owned by their older sibling 

due to this societal stigma 
Negative Reuse 
Stigma 

168 I3 Glasses T Outgrown and no one has same eye sight as my kids. Perceived negative 
image 

169 I4 Shoes T Outgrown size and trend, hygiene reason Condition of product 
170 I4 Stuffed animal toy T Out grown, don’t know what to do Condition of the 

product 
171 I4 Clothing T Out grown, gender difference. Gender value 
172 I4 Sports wear T Out grown, don’t know what to do. Not useful Design related 

problem 
173 I5 My children’s clothing T second child hesitated to use items previously owned by their older sibling 

due to this societal stigma 
Negative reuse stigma 

174 I5 Children’s book T Out grown, old design, 
Gender-specific children’s products 

Gender value 

175 I5 Sports equipment T Out grown size and interest. Not useful Design related 
problems 

176 I1 Baby food processor R Had knowledge 
Easily adjusted or undone to meet changing needs 

Required knowledge 
Reversibility 

177 I2 Spoon R pleasure in generating creative reuse solutions Perceived pleasure 
178 I2 Children’s cup R Neutral colour 

Provided another function 
Emotional attachment to product as it’s been used my kids 

Gender value 
Functional value 
Emotional 
attachment 

179 I3 Stoke chair R Fits for both genders, 
Modularity is integrated, into a product’s design, improved design 
practices and greater adaptability the multipurpose of reuse 

Anticipating Future 
Use 
Gender value 
Adaptability 

180 I4 Jean R Had knowledge and skill to transform to apron Required knowledge 
and skill 

(continued on next page) 
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(continued ) 

181 I4 Cables for kids 
electronic device 

R Had knowledge Required knowledge 

182 I5 My children’s clothing R Had knowledge to use as a cleaning tool Required knowledge 
Condition of product  

Appendix C. List of codes derived from the workshop 

The following table shows the products numbers included in the participants answers in interview (first column), participants number (second 
column), product in hibernation (third column), codes for barriers and motivation derived from the analysis (fourth column) and the category (fifth 
column).   

Number Participant 
Number 

Product in hibernation Code Category 

183 P1 Stuffed toy Out grown interest, usefulness Condition of the product 
Functional value 

184 P2 Toy Out grown, Trend obsolescence, cheap Design related problem 
Condition of the product 

185 P3 Barbie dolls Out grown, worn out 
Different gender related interest 

Condition of the product 
Gender value 

186 P4 Lego Out grown/ don’t have skill to build a Lego more sophisticated design, 
lack of time 

Required skill. 
Reversibility and adaptability 

187 P5 Glasses Out grown size. Not useful. Design related problem 
188 P6 Toy car Out grown interest/ don’t need them Functional value 
189 P7 Battery operating toy (Dog and 

cat) 
Out grown, old design Condition of the product 

190 P8 Kids desk and chair Out grown size, too kiddy design, cheap Financial factor, design related 
problem 

191 P9 Stuffed animal Out grown interest, hygienic reason. Condition of the product 
192 P10 Kid painting kit 

Kitchen set 
Out grown interest and size. Condition of the product 

Design related problems  
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Appendix D. A selection of ideas from the workshop. Ideas include a design for a stuffed animal made from expendable material that can transform into a 
decorative object (top left), a photo book design that can be cut and transformed into a photo frame with a picture (top right), a pattern for children’s jeans 
that can be converted into an apron at their end of life (bottom right), and a virtual space where children’s items can be stored by taking photos and adding 
descriptions (bottom left) 

Appendix E. Insight derived from workshop 

Influential factors suggest opportunities to change users’ perception of the value of the EoL and care for reuse and related comments from the 
workshop.   

Influential Factors Comments 
Durability The quality of materials, particularly plastic, has had some influence on the lack of use up until this point, as plastic toys fail to offer long-term 

satisfaction. 
it is robust, and despite being plastic, it has held up and the color has not degraded at all. 
Solid Construction. 

Adaptability in growth of 
children 

Updating the software is not a straightforward task, and the small screen on my son’s Nintendo device has become less practical as he’s grown older. 
He uses his own laptop to play game. 
My son used to enjoy playing with his fire track plastic toy, it is no longer suitable for his current age and interests. It’s not useful but I am keeping I 
might need it later. 

Adaptability in the different 
context 

Sports-related products, such as footballs, are often used for extended periods of time and can be utilized in various contexts beyond their intended 
sport. 

Modularity The plates and cutlery for children are typically designed with small sizes and specific graphics that are appealing to kids, such as the popular "Paw 
Patrol" characters. However, my kids have now outgrown these items and are no longer interested in using them. 
Make clothing transformable. 
I like my spiderman figure, it can move its arms, legs, and neck for different poses 

Expandability My children have outgrown their clothing, shoes, blankets, and other apparel, rendering them unusable. Those products can only be used for a 
certain amount of time. 

Scalability Not a particularly extendable structure but the product that I can adjust the size will be great. 
Rewarding experience Providing various rewards at different points is important. Rubik’s cube is a timeless toy that provides me with a rewarding experience every time I 

play. 
Gender neutral Toys, soft toys, and games are often designed with gender-specific colours, such as blue and dark shades for boys and brighter colours like red, pink, 

and purple for girls. However, my kids are outgrown and not inclined to use products that are marketed in this way. 
I was trying to give away the toy, and then the mom said it was too boyish, her daughter might not like it. 

Hygiene Make product cleanable will create attachment. 
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Muranko, Ż., Tassell, C., Zeeuw van der Laan, A., Aurisicchio, M., 2021. Characterization 
and environmental value proposition of reuse models for fast-moving consumer 
goods: reusable packaging and products. Sustainability 13 (5), 2609. https://doi. 
org/10.3390/su13052609. 
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