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Extending product lifetimes is central to advancing the Circular
Economy (CE), as it enables the retention of value for both first and
successive users (Geissdoerfer et al. (2017). Yet in many consumer
markets, products are still prematurely replaced—whether due to loss of
functional value or other, often subjective, perceptions of diminished
worth (Magnier and Mugge, 2022). Many of these discarded products
fail to enter reuse markets, leading to significant value loss and exac-
erbating environmental pressures such as CO. emissions, material
depletion, and e-waste (Bakker et al., 2014).

The fifth Product Lifetimes and the Environment Conference (PLATE
2023) brought together researchers and practitioners to deepen under-
standing of how extending product lifetimes can contribute to a CE . This
special issue, a direct outcome of PLATE 2023, compiles new insights
and empirical research that underscore the importance of retaining
product value throughout the product life cycle. A key theme across the
contributions is the shift away from merely improving recycling systems
toward prioritizing inner-loop strategies—reuse, repair, refur-
bishment—and systemic lifetime extension.

This special issue covers diverse product categories—ranging from
ICT and fashion to children’s goods and electric vehicle batteries—and
examines value retention from multiple disciplinary and stakeholder
perspectives, including design, business, policy, and environmental
assessment. The 24 included articles are organized under six thematic
sections: 1) Organisational perspective to circular value retention; 2)
Longevity in fashion; 3) Changing consumer behaviors for longevity; 4)
Design for longevity tools; 5) Policies and eco-systems for longevity; and
6) Environmental impact assessment of longevity. Together, these con-
tributions reflect the state of the art in product lifetime research and
provide valuable guidance for academia and practice in navigating the
transition to a more circular economy.

1. Organizational perspective to circular value retention

For value retention to become standard practice, businesses must
reconfigure how they sell and interact with products. Selvefors et al.
(2024) explore how companies are developing user-centered circular
value propositions, highlighting tools and strategies used to foster cir-
cular consumption. Mgller Haase et al. (2024) argue for redefined actor
roles across six product life stages to address sources of value loss, of-
fering a blueprint for rethinking products and stakeholder relationships.

Organizational change also involves overcoming internal and
external barriers. Lgvbak Berg and Hebrok (2024) reveal misalignments
between business and consumer perspectives: while companies focus on
durability, consumers are more concerned with managing ownership
and emotional connections. Similarly, McMahon et al. (2024) explore
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ICT management within organizations, identifying 13 barriers to
circularity and proposing solutions grounded in Lewin’s change man-
agement model.

2. Longevity in fashion

The fashion sector is emblematic of short product lifespans and high
material turnover. Several studies in this special issue focus on how
design innovation and consumer practices can lengthen garment life. For
instance, Kambanou et al., 2024 investigate construction workwear
lifespans under new business models and design strategies, uncovering
barriers to success such as poor user acceptance or economic feasibility.
Zhang et al., 2024 offer a conceptual framework for modular fashion,
arguing that modularity can extend garment use and shift purchasing
behaviors.

Fit also plays a pivotal role in garment longevity. Earlier studies have
approached fit as an element facilitating emotional connection through
aesthetics experiences and wear comfort, but Richardson et al., 2024
show that well-fitting clothes are used more frequently and better
maintained, often finding second lives via reuse.

Fast fashion and the current throwaway culture increase the envi-
ronmental impacts of fashion and accelerate the material throughput in
the system. New paths to slow textile use should be considered to tackle
these detrimental impacts. Tan and Yeoh (2024) explore textile reuse
and repair through a community initiative in Singapore, framing these
actions as both circular practices and forms of creative activism.

3. Changing consumer behaviors for longevity

Encouraging consumers to retain products for longer requires an in-
depth understanding of the attitudes and behaviors that lead to pre-
mature disposal. Six papers in this special issue explore different, yet
interconnected aspects of consumer behavior in the Circular Economy,
examining how reuse, repair, and care practices can extend product
lifetimes.

Consumer perceptions of reuse are multi-faceted, particularly in
relation to the resale of pre-owned products and their intrinsic value,
with consumers judging different factors, such as aesthetic appearance
and condition, functionality and performance as a proxy for remaining
lifespan. André & Nilsson (2024) address such critical parameters in
their study considering second-hand outdoor jackets. Their findings
suggest that because consumers use the appearance of outdoor jackets as
a proxy for performance and functionality, perceived subjective func-
tionality and price decline more rapidly than the objective, lab-based
measured functionality of such garments. The authors suggest that
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technical testing and labelling of second-hand outdoor garments could
overcome barriers to second-hand sales ensuring higher value retention
and reducing waste.

Choi & Kennedy’s (2024) examine the hibernation of children’s
products and why they are retained but not reused. Their results suggest
that various factors influence hibernation of children’s products, such as
emotional attachment, imaginaries of future use, environmental con-
cerns and lack of reuse pathways. The study emphasizes the role of care
in influencing product retention and suggests the use of design in-
terventions to foster emotional connection, while enabling easier reuse.

Herweyers et al. (2024) consider long-term product reuse, as an
alternative to single-use products. Their study identifies willingness,
ability, and routine as key factors in ensuring continued use of reusable
items, whilst practical barriers such as convenience, hygiene concerns,
and social norms often lead to premature discontinuation, despite strong
environmental motivations.

Reynolds et al. (2024) discuss the approach effective education can
take in helping consumers to adopt product life extension behaviours for
domestic appliances. Their results show that consumer education (e.g.,
via educational messages on care and maintenance of a dishwasher) is
an effective tool for increasing resource efficiency and improving
product longevity. Lundberg et al. (2024) shift the longevity focus
further by considering self-repair, and exploring consumer skills, con-
fidence, and willingness to repair broken products. Their findings show
that while people are willing to repair, they often lack the necessary
skills, confidence, and incentives. Education, policy support (such as the
Right-to-Repair), and product design improvements could help bridge
this gap and encourage repair over replacement. Continuing the focus on
repair, Lechner et al. (2024) highlight the most important consumer
considerations when engaging with professional repair services. Key
factors relate to availability of information, economic viability and
variability, trust-building and communication. Nevertheless, substantial
differences in repair expertise, communication, and product and service
were viewed across socio-demographic groups, which may influence
consumers’ repair behaviours.

Collectively, these studies highlight the complex interplay of
perceptual, emotional, practical, and systemic barriers that consumers
face when extending product lifetimes. They stress the importance of
education, access to information, skill development, and supportive
systems in cultivating a culture where products are not only acquired but
also actively maintained, repaired, and reused.

4. Design for longevity tools

A central aspect of retaining product value lies in designing products
that endure. Yet, design for longevity remains a complex challenge for
companies, given the many dimensions and interdependencies involved.
Design tools are critical enablers in this process, as they provide guid-
ance, structure, and inspiration during product development. However,
the current landscape of such tools is highly diverse and fragmented.

Rexfeldt and Selvfors (2024) review available circular design tools
and contribute with a comprehensive overview to help companies
navigate. They classify existing tools into five categories, supporting
designers to: 1) analyze and prioritize; 2) visualize the flow; 3) draw
inspiration from other fields; 4) prompt focus on key aspects; and 5)
highlight opportunities.

Three other studies propose new circular design tools to assess and
consider lifetime extension aspects. Sierra-Fontalvo et al. (2024) pro-
pose a diagnostic tool to access the remanufacture potential at
product-component level and integrate remanufacturability knowledge
into the early-stage design decisions. They suggest metrics of the ‘Dis-
assemblability’ (the ability of a product to be dismantled) and the
integrity (the physical condition upon return). In a similar vein, Royo
et al. (2024) present a design tool for assessing the upgradability and
adaptability of design concepts. Encouraging adaptability in products
may prolong the product use phase and avoid premature disposal. So,
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the designer may integrate knowledge from metrics, such as the Stan-
dard Design Unit, Function Use Time and frequency of use and rates. In
contrast, Ozcelik and Lochtefeld (2024) propose a complementary
research method to semi-structured interviews, to map and unfold, how
industry practitioners consider the lifetime extension aspects of product
design, hardware and software in complex products. The study finds
token tools may have potential in guiding the conversation and intro-
ducing academic concepts to industry practitioners.

Together, these four studies provide a broad overview and focused
insights into the current landscape of circular and longevity design tools
and contribute to the discussions of how tools-based methods may
facilitate: 1) the understanding and integration of measures and metrics
in early-stage design, and 2) the interpretation and integration of the
manifold interrelated parameters, concepts and tools.

5. Policies and eco-systems for longevity

Policies play a key role in promoting product longevity and
restricting premature obsolescence. While policies are increasingly
addressing these issues, there is a need to map, analyse and evaluate
existing policies, thereby identifying gaps and further improvements. To
this end, several articles in this special issue give insight into regulatory
shortcomings for different sectors, such as batteries and textiles, where
new legislation, particularly in the EU, has recently been implemented
or proposed.

Quinteros-Condoretty et al. (2025) propose a conceptual model for
extending the lifespan of electric vehicle lithium-ion batteries (LIBSs),
which identifies that policies for batteries in EU still primarily focus on
recycling and that there is a need for stronger incentives for second-life
battery applications. Rizos and Urban (2024) examine the drivers and
barriers from the perspective of 20 case companies and find that there
are inconsistencies in policies, particularly related to waste classifica-
tion, data-sharing requirements, and cross-border battery transport that
hinder second-life applications of batteries in particular. The authors
argue the need for greater alignment between policies and the potential
for digital product passports to address existing issues. Stefan and
Chirumalla (2025) analyse the ecosystem for second-life batteries more
broadly, finding that collaboration between different value chain actors
is essential for prolonging product lifetimes for batteries, but also that
the diversity of different types of actors and the dynamics within the
ecosystem need to be considered by policies.

Beyond the battery sector, new policies are emerging for textiles and
other products. Based on theoretical and empirical mapping, Puglia
et al. (2024) present a novel Circular Policy Canvas as a framework that
can be applied to systematically map and study policy mixes. Their
application of the canvas framework to the fashion industry reveals
policy gaps in promoting product durability and repairability. Similar to
the articles examining the battery sector, the authors demonstrate that
current policies disproportionately focus on end-of-life recycling rather
than durability, repairability, and reuse.

Taken together, these studies underscore the critical role of policy
and ecosystems in enabling longevity. They provide not only analyses of
current gaps but also frameworks and recommendations to support more
holistic, aligned, and forward-looking policy strategies.

6. Environmental impact assessments of longevity

Environmental trade-offs associated with longevity are not always
straightforward. Barkhausen et al. (2024) use an integrated Material
Flow Analysis (MFA) and Life Cycle Assessment (LCA) framework to
assess Circular Economy product policies, and in particular the envi-
ronmental impacts of extending the lifetimes of products versus
replacing them. Their case study on electric motors highlights the
complexity of longevity interventions. While early replacement with
more efficient models reduces energy consumption, it increases material
demand. Conversely, repair extends product lifetime but may result in
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suboptimal efficiency gains.

Longevity strategies like repair, refurbishment, and reuse also have
social implications. Bhatnagar et al. (2024) review the use of Social Life
Cycle Assessment (S-LCA) in evaluating Circular Economy transitions. It
finds that most S-LCA studies focus on recycling and energy recovery. In
general, S-LCA studies struggle with defining a proper system boundary.
Their review calls for a more integrated approach to assess the trade-offs
between social and environmental benefits when designing longevity
policies.

7. Conclusion

This special issue highlights the multifaceted nature of product
lifetime extension, illustrating the technological, behavioral, organiza-
tional, and regulatory changes needed to retain value and reduce envi-
ronmental impact. The articles collectively call for a systemic
transition—one in which all actors are engaged in reshaping consump-
tion and production practices toward longer product use. Only through
such a transformation can we realize the promise of a truly Circular
Economy.
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