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Abstract: Repurposing electric vehicle lithium-ion batteries (EV LiBs) for second use can potentially
prolong the life of the batteries, partially close the value chain loop and contribute towards circularity.
Rapid adoption of EVs has paved way for new business models incorporating sustainability for the EV
LiB second use industry. This study is conducted through a literature review to provide a better
understanding of current sustainable business models (SBMs) for second use EV LiBs and their position
in the related ecosystem. The initial insights suggest that SBMs can play an important role in adaption
for the EV LiB second use. However, the EV LiB ecosystem is complex consisting of multiple
stakeholders and interconnected activities. These stakeholders include but are not limited to automotive
original manufacturers, batteries collectors, system integrators, users, and repurposers etc. Their BMs
can be interdependent, affecting one another positively, negatively, or symbiotically and influencing the
overall value of LiB second use. This paper synthesizes three research fields: SBM, Ecosystems, and
Second use EV LiBs and provides insights that support the need for considering SBMs in an ecosystem
context for second use. It also presents SBM types for various stakeholders in existing second use
ecosystems. Furthermore, it provides the basis for further research into SBM interactions and SBM
innovations in the EV LiB ecosystem.

Introduction (Chen et al.,, 2019; Montes et al.,, 2022).
The continuous increase in the sale of electric However, there are numerous barriers that
vehicles (EV) has increased the number of need to be addressed to make repurposing
lithium ion batteries( LiBs) being produced (IEA, economically, environmentally, and socially
2022; Winslow et al., 2018; Wralsen et al., viable. A potential way to achieve this is by
2021). Itis not ideal to use these batteries in the innovating business models and integrating
EVs once their capacity drops below 80% and sustainability initiatives into the core business
hence should be either recyc|ed or repurposed activities of the stakeholders. This can be a
for second use. The materials present in LiBs challenge as the EV LiB value chain is complex
are hazardous and if treated irresponsibly, can and consists of multiple stakeholders across
result in adverse environmental impacts at their different industries. Understanding the value
end of life (EOL) ((Jiao & Evans, 2018a; Kim et chain in a circular context and mapping the
al., 2021). According to estimates, by 2030 ecosystem can contribute to understanding
more than 200,000 metric tons of LiBs will have how these stakeholders and their business
to be recycled in EU alone, which is expected models interact and innovate (N. Bocken et al.,
to double by 2035 (Building a Circular Battery 2016; Cheng et al., 2022; Wralsen et al., 2021;
Economy in Norway, 2021). Moreover, the Zulkarnain et al., 2014).
recycling processes are not yet efficient enough
(Heelan et al., 2016) and it is therefore The business models having sustainability at
pertinent to prolong the use phase of these their core, considering economic,
batteries. environmental, and social aspects, are known
as sustainable business models (SBM) while
Repurposing EV LiBs in less demanding energy circular business models (CBM) are a type of
storage systems (ESS) can potentially prolong SBMs that can close, slow, narrow, intensify,
the use phase and partially close the value and dematerialize loops to promote
chain loop while reducing the environmental sustainability (Geissdoerfer et al., 2018).
impacts and increasing the economic benefits Although CBMs do not address the social
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dimension (Murray et al., 2017) the literature of
SBMs and CBMs is partially overlapping, and
hence both are considered in this paper.

Initial investigation reveals an emerging field in
the literature on SBM perspectives (Evans et
al.,, 2017; Geissdoerfer et al., 2017; Ludeke-
Freund, 2020; Wralsen et al., 2021). However,
to date there is scarcity in the literature about
the interrelation between SBM perspectives in
an ecosystem context for the EV LiB second
use market. Addressing this gap, this paper
investigates the state of the art on SBMs for the
second use of LiBs focusing on repurposing in
an ecosystem context.

Methodology

The study applied a literature review covering
three main themes: Sustainable business
models, ecosystems, and second use EV
lithium-ion batteries. The literature search
consisted of journal articles, conference
papers, research reports and to some extent
grey literature like news, press releases and
company websites. A database search through
Scopus and Google Scholar was conducted
followed by snowballing, while Google search
was used to search for grey literature. A
combination of keywords such as sustainable
business models, circular business models, EV
lithium-ion batteries, second life or second use
of EV lithium ion batteries, Value chain EV
lithium-ion batteries, EV Lithium ion batteries
ecosystems, circular ecosystems, reusing and
repurposing was used for the search. Purely
techno-economic  studies analyzing the
technical efficiency of recycling or the life cycle
cost effectiveness of the batteries while
neglecting the value proposition, stakeholder
perspectives, and environmental and social
aspects of the business models were not
considered. After screening, a total of 28 core

articles were selected for review while
additional articles were selected through
snowballing.
Results

A funnel approach is used to present the
interrelationship between the three selected
research themes. At first, general concepts
related to SBMs and second use EV LiBs are
presented, and then these concepts are
analyzed in the context of ecosystems.
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Sustainable Business Models (SBMs)
The main purpose of a business model is to
identify how value is created, delivered, and
captured by a business (Johnson et al., 2008;
Osterwalder et al., 2010). Until recent times,
businesses mostly focused on the economic
value, but now sustainability has become an
important factor on how they deliver their
services (Miller, 2020; Osterwalder & Pigneur,
2010). A BM where sustainability is integrated
in the core business activities, and includes pro-
active stakeholder engagement is called a
sustainable business model (SBM)
(Geissdoerfer et al.,, 2018). SBMs can be
viewed from both systems and firm-level
perspective while also considering environment
and society as stakeholders (N. Bocken, 2021;
Boons & Lideke-Freund, 2013; Stubbs &
Cocklin, 2008). They offer tools that can deliver
social and environmental sustainability
(Lideke-Freund, 2010), and provide
sustainable value to stakeholders that are
affected by the business (Nosratabadi et al.,
2019).

Some of the emerging topics within this field are
related to tools and methods such as BM
experimentation and SBM archetype strategies
that businesses can use to transform their BMs.
Other fields include assessment of the impacts
of such BMs on the firms, their rebound effects,
and extending product lives through BM
innovations (N. Bocken et al., 2013; N. Bocken,
2023). For businesses, it is considered
essential that new sources of sustainable value
are created to attain competitive advantage
(Jiao & Evans, 2016a).

Second use of the EV LiBs

An EV LiB consists of multiple modules
comprising of battery cells. These modules
consist of a specific chemistry, battery
management system (BMS), and thermal
management system catered to the kind of
application they are used for (Saw et al., 2016).
When the LiBs reach 70%-80% of their
capacity, they are no longer used in EVs.
However, multiple studies suggest that these
batteries can still be repurposed in less
demanding applications for second use
(Reinhardt et al., 2019). Ideally, repurposing the
batteries to be used in energy storage systems
(ESS) is the most sustainable way to prolong
the battery life and mitigate environmental
negative effects (Bobba et al., 2018; Chirumalla
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et al., 2022; Islam & lyer-Raniga, 2022; Jiao &
Evans, 2016b; Schulz-M6nninghoff & Evans,
2023). This also delays the recycling phase
which is  considered inefficient and
unsustainable (Golmohammadzadeh et al.,
2022). These batteries are mostly used in grid
stabilization, residential backup power, load
levelling and backup storage systems for the
electricity generation grids (Wralsen &
Faessler, 2022).

The spent EV LiBs have to go through
disassembly, testing, necessary reparations,
battery management system adjustments,
reassembly of module and pack, and
repackaging for second use application
(Reinhardt et al., 2019). The kind of second use
application they are used for depends on
factors such as state of health (SOH), market
conditions, chemistry etc, which are assessed
by the battery handler (Ahmadi et al., 2017;
Shahjalal et al., 2022; Wralsen et al., 2021).
Monitoring the battery condition and effective
data traceability can potentially help in better
control of the second use market (Antdénio
Rufino Junior et al., 2022).

SBMs in the second use of EV LiBs
Extending product life can contribute towards
circularity, and SBMs can play a fundamental
role as an enabler (Boons & Lideke-Freund,
2013). With an ever increasing market for EVs,
the second use LiB market is naturally growing
and new business models are emerging (Jiao &
Evans, 2016b). Several SBM archetypes have
been proposed in the literature based on the
environmental, social, and economic aspects
(N. Bocken et al., 2014). These archetypes are
further used in the context of second use of LiBs
that provides an overview of how SBMs are
developed in the second use industry
(Reinhardt et al., 2020). Three fundamental
actors for the EV LiB second use market are
proposed in the literature: Automotive original
equipment manufacturers (OEMS),
intermediaries, and customers, where an
intermediary collects, repurposes and sells the
second use batteries (Klor et al., 2015), while
Brauer et al (2020) have explored how
transactions take place in a second use
complex system, as an EV LiB can be traded as
it is, or disassembled into components,
repurposed and integrated into another system,
or its BMS can be reconfigured to be used in
another application.

-42-

Relatedly, Jiao and Evans (2018b) and Rufino
Junior et al (2023) have proposed three types
of SBMs related to EV LiBs: standard,
collaborative, and integrated business models.
The business model of selling used batteries by
the OEMs directly to the battery repurposers is
considered as a standard business model,
while in a collaborative business model, the
OEMs and the battery repurposers collaborate
to reach a final solution. This collaboration
could be 1) assistive collaboration where OEMs
assist battery repurposers, 2) OEMs codevelop
the final solution with repurposers, and 3)
Repurposers provide solution to the OEMs.
While in an integrated business model the
ownership is retained by the OEM. Other
studies have proposed two types of second use
BMs: refurbishing, where the second use
batteries are again used in an EV but in another
market where short range and low capacity are
not a concern and repackaging, where the
spent batteries are used in another application
(Albertsen et al., 2021; Wralsen et al., 2021)

The current research points out to several
barriers that exist for the EV LiB SBMs. These
include but are not Ilimited to financial,
technological, market, social, and legislative
barriers (Wralsen et al., 2021). These barriers
are further categorized in the table 1:

Category Barriers Source
Technological | 1. Variable battery design,| (Balasingam et al.,
chemistry, and| 2020; Borner et al.,
management system 2022; Montes et al.,
2. High optimization for first| 2022; Reinhardtet al.,
life leads to mismatch for| 2019)
second life.
3. Limited data sharing
between OEMs and
Repurposers
4. Unclear state of health
Market 1. Raw materials supply| (Albertsen et al.,
considerations 2021; Hu et al., 2021;
2. Price reduction of the new | Kumar et al., 2021;
batteries Malinauskaite et al.,
3. Battery availability | 2021; Rajaeifar et al.,
(economies of scale) 2022)
4. Disassembly and
repackaging costs.
5. Unclear value proposition
6. Transportation costs
Social 1. Safety and reliability | (Bomer et al., 2022;
uncertainty Sopha et al., 2022,
2. Lack of awareness and| Wralsen et al., 2021)
information
3. Unclear user incentives
Legislative 1. Policy incentives unclear (Lee et al., 2021;
2. Lack of legislation Wralsen et al., 2021;
Yang et al., 2021)

Table 1. SBM barriers for second use EV Libs.
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EV LiB SBMs in the context of eco-
systems

Most of the BM literature is focused on a single
firm view around the notion of value generation
from a value chain perspective (Kanda et al.,
2021). However, this perspective can be
limiting as it only considers stakeholders that
directly contribute to the production, use, reuse
and recycling of the EV LiBs without necessarily
taking into account other stakeholders that can
directly or indirectly affect this value chain. An
ecosystem perspective, on the other hand,
provides a much broader systemic perspective
considering actors beyond the value chain
(Barquete et al., 2022; N. Bocken et al., 2013;
Hellstrom & Wralsen, 2020; Kapoor, 2018). It is
defined as a diverse set of stakeholders
interconnected in a complex structure in which
both competition and cooperation may exist

on Batteries in an Ecosystem Context

An ecosystem can provide a systemic view of
different stakeholders and their interlinked
business models interacting with each other to
create common value (Fobbe & Hilletofth, 2021;
Schiavone et al., 2021; Tsujimoto et al., 2018;
Zulkarnain et al., 2014). Mapping the
ecosystem can illustrate these interactions and
dependencies between the existing
stakeholders and their BMs leading to
development of new BM designs (N. Bocken et
al., 2018; Weiller & Neely, 2013).

Similarly, in the EV LiB ecosystem, several
other stakeholders are also considered which
are otherwise neglected in a value chain
perspective. Hellstrom and Wralsen (2020)
provide a list of actors in a typical EV LiB

energy batteries

Source of used batteries. Safe

(Peltoniemi & Vuori, 2008), collectively repurposing ecosystem. These are shown in
generating a common output or value the figure 1:
proposition (Adner, 2017).
3 SYSTEM
ACTOR DEPENDENCE
| GRID OWNERS & OPERATO — BATTERY COMPONENT AND PACK PRODUCERS
Resources Grid RESOURCES Resources High-capacity factories
Activities Grid operation Activities Battery design and production
Value added Load levelling, frequency regulation ACTIVITIES Value added Supply of new batteries
Value Effect balancing @ Value capture  n/a (prefer new sales)
capture VALUE , -
/ Grid owners & ADDITION Battery component
SYSTEM INTEGRATORS opérators R @ and pack producers
Resources Used battery source, engineering, ~ CAPTURE
system optimizing ~ R //
EvP o
Activities Project development, sourcing, °\\ N
system design . -
Value added 1) P lity & reliabil i/ (Sustainable) o Resources High-capacity factories
it -
o 2; D::aea'nzu:h:rlse :T:U o SVStem second use of ' Agtomative Activities Car (and battery) design and
i OEMs manufacturing
Value ESS sales to grid owners/operators integrators EV LIBs* .
capture P Value added Increasing the supply of new
\ ~ = \ batteries; collecting batterles.
Resources Handling facilities and system, X /
o ' | carosmanmiers |
- CAR DISMANTLERS
Activities Battery Ix?glstics, handling & Battery repurposers 1: Car dismantlers == = P T
repurposing \ F Ei“» - lection networ “ :
Value added Efficient & safe repurposing of high- Car and dsmantling
Y Value added

N

*Profitable, and socially and environmentally friendly

Value capture  Margin on the resales or leasing of

used batteries Value capture

Figure 1. BATMAN IFE Report 2020 Hellstrom and Wralsen (2020).
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Examples of SBMs in the second use EV
LiB ecosystem

A review of grey literature provides an overview
of actors and their SBMs currently organized in
existing ecosystems, with an emphasis on the
European context. This is shown in table 2, and
by no means represents all the actors within an
ecosystem but only provides examples. These
SBM types have been categorized based on
the business activities, partnerships, and value

being delivered by the actors and are based on
the study conducted by Jiao and Evans

(2018b).

These

types

can be further

categorized into different sub-types of SBMs
but it is beyond the scope of this study.
Furthermore, in an ecosystem, these SBMs can
be interdependent on each other.

Name Actor Collaboration SBM Type Region Second Source
Examples Use
Nissan Automotive | Ecostor + Agder Collaborative | Norway | Energy (Ecostor, 2021)
OEM energi + Morrow Business storage
Batteries + Model system
NorskGjenvenning
BMW Automotive | Offgrid Energy Collaborative | UK Mobile (BMW Group UK
OEM Business Power units / | Second-Life
Model Fast Battery Solution in
charging Partnership with
Off Grid Energy.,
2020)
Volkswagen | Automotive | Mostly internal but | Integrated Germany | Energy (Second life for
OEM also some Business /Global Storage used batteries,
cooperative Model System 2019)
projects
Renault Automotive | Connected Collaborative | UK Energy (A Second Life for
OEM Energy Business Storage Batteries, 2020)
Model system
Mercedes Automotive | Batteryloop Collaborative | Sweden | Energy (Randall, 2022)
OEM Business Storage
Model System
4R Energy Automotive | Joint venture by Integrated Japan Energy (Nissan Gives EV
Corp OEM Nissan and Business Storage / Batteries a Second
Sumitomo corp Model Fast Life, 2021)
Charging
Grenvold's Car Partnership with Standard Norway | Sell to (“Gbd.No," n.d.)
Bil Dismantler insurance Business Repurposers
Demontering companies Model
AS
Betteries Repurposer | Example: Collaborative | Germany | Modular (Hoenig, 2021)
Partnership with /standard solutions for
Mobilize Business energy
Model storage
Statnett Grid Owner/ | Norwegian State | Standard Norway - (statnett, 2023)
Operator owned Business
Model

Table 2. SBM types in 2"9 use EV LiB ecosystem.
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Discussion and Conclusions
Extending the lifetime of products is one of the
fundamental requirements to build circularity
(N. M. P. Bocken et al., 2016; The Circularity
Gap Report, 2022). This is also considered an
important step towards a more sustainable
electrification of the transport sector. Extending
life span of the LiBs after their life in the EVs
has thus become an emerging research topic.
Several studies suggest that repurposing EV
LiBs into second use in less demanding energy
storage applications can extract the residual
value of the spent batteries and provide
economic, environmental, and social benefits
(Reinhardt et al., 2019; Wrélsen et al., 2021).
SBMs and business model innovations are
considered to play a pivotal role in making
repurposing of EV LiBs viable. However, until
now, the prospects of adaption of second use
batteries have not been optimistic because of
the various SBM barriers mentioned in the
literature including technical, market,
legislative, and social barriers.

SBM perspective in the second use of EV LiBs
has only recently started to gain attention from
the researchers and industry (Jiao & Evans,
2018b). Several authors have proposed
different business model typologies and
archetypes which can be used in the second
use of EV LiBs (Jiao & Evans, 2016a) but the
experimentation of these BMs in real life has
been limited. An interesting point for discussion
is whether the existing knowledge of SBMs and
the associated use cases in the research can
be applied to the second use EV LiB industry or
if the second use EV LiB is fundamentally
different from other cases.

Several circular economy studies indicate that
companies cannot be seen as isolated entities,
and there is a need to understand the value
networks which they are a part of in larger
ecosystems (Barquete et al., 2022). There has
also been a growing interest in the BM literature
to have a more systemic view (N. Bocken et al.,
2013). However, the research so far has mostly
focused on the value chain perspectives of the
LiB second use, neglecting the broader
ecosystem of which the EV LiB value chain is a
part of. Mainly, the discussion about policy
makers, competitors, users and indirect
stakeholders (non-governmental organizations
etc), and their influence on the stakeholders’
BMs in an ecosystem context has been
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missing. These stakeholders can positively,
negatively, or symbiotically affect business
models in the value chain of the EV LiB. For
example, the business model of a second-life
batteries storage facility can be affected if the
business model of an OEM changes. Moreover,
both businesses may have to innovate their
business models if there is a shift in the policy
of the local government where they operate.

However, how can multiple stakeholders within
this ecosystem innovate their BMs to become
more sustainable is yet to be explored.
Therefore, this study aims to contribute to an
established field of circular economy research
by synergizing SBM, Ecosystems, and Second
use EV LiB literature. Further research in this
area and a comprehensive analysis of the
second use EV LiB ecosystem can contribute to
understanding the BM innovations taking place
because of the BM interactions between the
stakeholders and pave way for adaption of
second use EV LiBs.
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Abstract: Fashion rentals of casual to office wears present a particularly interesting business model for
sustainability through mitigating personal clothing consumption. While environmental impact mitigation
is theoretically possible, past studies have shown that several consumer behavior conditions exist to
capture the environmental benefit. Among the conditions, changes in consumer behavior and
perception using fashion rental services are found to be the critical factors. To examine the changes in
consumer behavior brought by the fashion rental services and deduce their environmental implication,
we performed a consumer behavior experiment where 22 participants used a fashion rental subscription
service for three months in Japan. The experiment data were analyzed qualitatively and quantitatively
for the changes in absolute volume of consumptions (i.e., clothing purchases) and garment wear
intensity (i.e., weartime per garment). The results suggested that absolute reduction of garment
consumption was limited quantitatively, but we found garments may be purchased more selectively
through interviews. The intensifying use was observed for skirts and dresses, implying rentals may be
effective for a specific category of garments.

Introduction casual wears provides an extended opportunity
Today, fashion has become an infamous to wear the rented clothing, which could
example of a global environmental problem, increase the lifetime wear and reduce clothing
where mass production, mass consumption, purchases. As a result, fashion rental services
and mass disposal continue to persist. One of casual wears could reduce the environmental
estimates that clothing production volume has impact through mitigating personal clothing
doubled in the past twenty years while the consumptions.
lifetime wears have halved (Ellen MacArthur
Foundation, 2017). While the environmental impact mitigation is
theoretically possible, past studies have shown
To reduce the environmental impact led by the that several consumer behavior conditions exist
current Consumption patterns of garments’ to Capture the environmental benefit. For
fashion rental services have been attracting example, Piontek et al. (2020) stated that
attention. Rental services offer a consumption clothing rentals need to avoid consumption of
pattern alternative to purchasing of goods, new infrequently worn garments through their
which could reduce the material demand in the life cycle assessment study on fashion rental
society while meeting consumer needs. Among services in Germany and Japan. Johnson and
them, fashion rentals of casual to office wears Plepys (2021) also showed a resembling
present a particu|ar|y interesting business conclusion that rentals need to increase the
model for sustainability (Amasawa et al., 2023; wear time and consumers need to use rentals
Piontek et al., 2020; Zamani et al., 2017). Unlike to substitute their purchasing. In other words,
occasion wear rentals that are rented for a the environmental implication of fashion rental
short-term, most casual wear fashion rentals services is decisively influenced by the
adopt a subscription model, where customers consumer  behavior in fashion rentals.
access a Speciﬁc number of garments in a Consumers of fashion rental services have
month. Additionally, while the garment rented in been investigated for their motivations for the
occasion wear rentals are generally worn only service use (Camacho-Otero et al., 2019) but
once during its rental period, the nature of the changes in consumer behavior and
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perception using fashion rental services are yet
to be understood.

To examine the changes in consumer behavior
brought by the fashion rental services and
deduce their environmental implication, we
conducted a consumer behavior experiment.
The experiment asked participants to use a
fashion rental subscription service for three
months in Japan. This paper presents the
overview of the experiment and the results
obtained up to today.

Method

This research collected qualitative and
quantitative data on clothing consumptions
through an experimental use of clothing rentals.
The collected data were analyzed for consumer
behavior conditions that directly relate to the
environmental impact.

Social experiment overview

The consumer behavior experiment recruited
22 female participants in Japan by word-of-
mouth method. The participants were asked to
use a fashion rental subscription service that
rents casual to office attires for three months.
The fashion rental service allows subscribers to
borrow three garment pieces selected by
stylists each month. The garments were always
rented out as a set of three types: tops, bottoms
(skirts or pants), and dresses. The subscribers
must return the set of three pieces to exchange
for the new garments. We used a subscription
membership with unlimited exchanges, which
allows participants to freely exchange
garments. The experiment took place in
October 2022 to mid-January 2023.

The experimental design applied One Group
Pre-Test-Post-Test from Pre-Experimental
method (Malhotra, 2007). The data collection
process contains in-depth interviews performed
before and after the experiment, and a monthly
survey. The in-depth interviews aimed to
understand the consumer attitudes and
perceptions on their clothing consumption. The
monthly survey asks for the number of
garments they rented, the number of wears for
each garment, the level of satisfaction on the
rented garment, and garment purchases during
the experiment period.
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Analysis method

The environmental impact from clothing
consumptions were implicitly analyzed by
examining the following two aspects:

a) Absolute reduction of consumption:
whether the clothing rental replaced
purchasing to reduce the overall
clothing purchases.

b) Intensifying use: whether the clothing
rental increased the lifetime wear of the
garment relative to when owning the

garment
The survey data was first analyzed
quantitatively for the two aspects. The

qualitative data was then used to understand
the consumer motivations and factors
influencing the quantitative results.

Results and Discussions

Participants’ basic information

The participants’ age ranged between 20s to
50s, where 60% of them were 20s and 30s. All
participants except one were all employed.
Among them, 30% have considered using a
fashion rental service, and half of them were
unaware of their existence. Table 1 shows the
consumer characteristics of the participants
based on a categorization from a literature
(Johnson & Plepys, 2021). From the study by
Johnson and Plepys (2021), consumers
categorized in Stand-out and Eco-friendly were
likely to replace dress rentals with a purchase,
which would satisfy the aspect a) absolute
reduction. Our participants largely fell into
Influencer or Avoid category, which suggested
that environmental benefit from using clothing
rentals may be limited.

Consumer | Characteristics Number  of
type participants
(Johnson &
Plepys, 2021)
Stand-out Buys unique 2
clothing
Bargain Buys cheaper 4
alternatives
Influencer Buys latest styles | 7
Avoid Buys only when | 9
needed
Eco- Buys sustainable | 0
friendly alternatives
Fitting-in Buys similar 0
styles to friends

Table 1 Consumer type of the participants.
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Clothing consumption trends

We found that 80% of the rentals were returned
within 14 days, and 25% of the rentals were
returned within less than 4 days, which
indicates that some rentals had a short rental
cycle with a limited opportunity to be worn.
When we analyzed the number of garment
pieces rented by each participant, the average
was 6 pieces per month, which equates to 2
rentals. We also found that only 60% of the
rented garments were actually worn; thus,
whether the rented garments match the user’s
style preference decisively influence the
environmental impact on personal clothing
consumption.

When the garment purchase behavior was
analyzed, participating in the rental service
appeared to have limited influence. The total
number of garment purchases by the
participants ranged between 20 to 33 pieces
whereas the monthly average prior to the
experiment was around 37 pieces. One reason
for the consistent garment purchasing behavior
is the seasonality. January has new year sales,
which stimulates purchase motivation. Another
interesting find was some participants
purchased the rented garments. Several
participants also noted that they wanted to buy
the rented garment, but the price was
considered expensive, so they purchased an
alternative with a similar style. Thus, clothing
rentals have encouraged users to purchase
garments to certain extent.

Additionally, when the weartime of the
rented garments was analyzed and compared
against the average weartime for purchased
garments from our past study (Amasawa et al.,
2022), the weartime increase from purchased
to rentals was only observed with skirts and
dresses. In other words, skirts and dresses
were able to intensify its use through rentals,
but pants and tops were not. Because skirts and
dresses are garment category which of its
design is likely to be more influenced by trends,
which may have led to increase in weartime
when rented.

Consumer voices

Table 2 shows excerpts of the Post-experiment
interview results categorized by the factors
influencing the two aspects for environmental
impact reduction. Based on the results, clothing
rentals may be effective in reducing clothing
purchases through satisfying the consumer
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wants for “a new piece.” Another interesting
consequence of clothing rentals was gaining a
deeper understanding in the personal styles.
Through the opportunity to try out diverse
garment styles, many participants noted that
they were able to define their personal styles
better than before. As a result, the participants
became more selective when purchasing
garments, which consequentially would help to
prolong the garment lifetime and increase
weartime of the garments.

Positive Negative
influence influence
a) Absolute |- Less - Encouraged
reduction impulsive shopping
shopping because rented
- Better garments were
understanding | unsatisfactory
in my
personal style
b) Intensi- |- Learned the |- Short rental
fying use importance of | periods to try

trying out out many styles

before the - Returned the

purchase rentals quickly
- Began because the

wearing rental garments

clothes that were

were not worn | unsatisfactory

frequently
Table 2 Consumer voices related to clothing
consumption.

Conclusions

Our social experiment on clothing rentals
suggested that absolute reduction of garment
consumption was limited quantitatively, but we
found that participants may have become a
more selective shopper through interviews. The
intensifying use was observed for skirts and
dresses, implying rentals may be effective for a
specific category of garments. Further analysis,
especially on qualitative data, is needed to
understand the motivation of consumer
behavior.
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